
WELCOME
Here at MSOE we continually challenge our students to

perform and we challenge ourselves to improve.
Graduation is the best sign of student success. Three
examples of recent major improvements are: 

• the freshman-to-master’s degree in civil
engineering. MSOE is the only university in the 
state of Wisconsin to offer this innovative, five-year
degree program.
• with a multimillion dollar gift from Drs. Robert and
Patricia Kern, MSOE recently unveiled four brand-
new, cutting edge laboratories to be used by
students in the biomolecular engineering program.
The new construction includes a Wet
Biotechnology Lab, Dry Instrumentation Lab, a
BSL-II Cell Culture Facility and Senior Design Lab,
as well as a student lounge area and a functional
stockroom with access to all four laboratories.
• our University Scholars Program, which encourages independent, collaborative and
cooperative learning and is open to electrical engineering and mechanical
engineering majors. See page 11 for details. 

As we need to change, we also work hard to retain certain aspects, such as:
• staying ahead of new technology to ensure that students at MSOE receive the
most sophisticated and relevant education available. Our European exchange
program now includes several degree programs and will continue to grow. 
• working in teams with fellow students and alongside expert faculty, which is 
key to an MSOE education. 
• highly credentialed faculty who actively integrate their practical knowledge 
into the student experience, from teaching and mentoring, to undergraduate
research. 
• students as active participants in their education — engaging in small-group
efforts on campus or exciting internships and research projects at the many
corporations in the Milwaukee area. 
• the MSOE student experience is more than academics. It includes on- 
and off-campus activities, counseling opportunities for emotional well being,
and, of course, the Kern Center, offering a venue for personal fitness and
organized athletics. 
• students connect to the larger Milwaukee community through cultural 
experiences, clinicals, internships, scholastic and athletic competitions, career
practice and volunteer work. 

During your MSOE career, I challenge you to get the very most out of your university
experience and fulfill your potential. Let a variety of interests lead you to stimulating
activities both in and out of the classroom.

Hermann Viets, Ph.D.
President, Milwaukee School of Engineering

1



TABLE OF CONTENTS
President’s Welcome ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1
Table of Contents~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~2
Academic Calendar 2012-2015~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~4

General Information A
University Overview ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~6

Vision and mission, institutional principles, institutional learning outcomes,
MSOE constituents, MSOE Guarantee, history, location, accreditation,
program offerings, University Scholars Program, Study Abroad

Enrollment Management Department ~~~~~~~~~~~~~~~~~~~~~~~~~~~15
Undergraduate admission, transfer, international, Continuing Studies and
Outreach, Business Excellence Consortium (BEC)

Academic Regulations, Policies and Fees~~~~~~~~~~~~~~~~~~~~~~~~~22
Student integrity, privacy act (FERPA), academic advising, enrollment status
requirements, re-admission policy, add/drop and withdrawal, grading,
grade point averages, academic standing, dean’s list and honors list,
repeating and grade replacing courses, auditing and directed study,
independent study, study abroad policy, credit by examination, final exams,
graduation 

Student Accounts and Financial Aid ~~~~~~~~~~~~~~~~~~~~~~~~~~~~36
Tuition and fees (2012-2013 academic year), Graduate Tuition Grant, refund
policy, policies for financial aid recipients, academic progress, MSOE 
academic scholarship policy

Other Academic Resources ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~48
Library resources, applied research, Institutional Review Board, disability
services, Center for Entrepreneurship, Information Technology Department,
technology package (notebook computer program), Grohmann Museum,
Project Lead The Way, Milwaukee U.S. Export Assistance Center, Goethe
House

Academic Departments - Program Outlines B
Civil and Architectural Engineering and Construction Management~~~~58

Bachelor of Science in Architectural Engineering ~~~~~~~~~~~~~~~~59
Freshman-to-Master’s Degree in Civil Engineering~~~~~~~~~~~~~~~67
Bachelor of Science in Construction Management ~~~~~~~~~~~~~~~77
Bachelor of Science in Architectural Engineering and 
Construction Management ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~83

Rader School of Business ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~87
Bachelor of Science in Business Management~~~~~~~~~~~~~~~~~~~89
Bachelor of Science in International Business ~~~~~~~~~~~~~~~~~~100
Bachelor of Science in Management Information Systems ~~~~~~~~107
Minor in Business Management and Minor in Marketing 
and Entrepreneurship ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~115

Certifications ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~117

2



3

Electrical Engineering and Computer Science~~~~~~~~~~~~~~~~~~~~118
Bachelor of Science in Biomedical Engineering~~~~~~~~~~~~~~~~~120
Bachelor of Science in Computer Engineering~~~~~~~~~~~~~~~~~~128
Bachelor of Science in Electrical Engineering ~~~~~~~~~~~~~~~~~~132
German Study-abroad Program~~~~~~~~~~~~~~~~~~~~~~~~~~~~~140
Bachelor of Science in Electrical Engineering Technology~~~~~~~~~145
Bachelor of Science in Software Engineering~~~~~~~~~~~~~~~~~~~152

General Studies~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~158
Foreign Language Courses at MSOE ~~~~~~~~~~~~~~~~~~~~~~~~~~161
Bachelor of Science or Bachelor of Arts in
Technical Communication ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~162

Bachelor of Science in Technical Communication-2+2 Degree~~~~~167
Minor in Technical Communication, Minor in German Studies and
Minor in Psychology ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~169

Mathematics~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~174
Minor in Mathematics ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~176

Mechanical Engineering ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~177
Bachelor of Science in Engineering ~~~~~~~~~~~~~~~~~~~~~~~~~~178
Bachelor of Science in Industrial Engineering ~~~~~~~~~~~~~~~~~~183
Bachelor of Science in Mechanical Engineering ~~~~~~~~~~~~~~~~~188
German Study-abroad Program~~~~~~~~~~~~~~~~~~~~~~~~~~~~~193
Bachelor of Science in Mechanical Engineering Technology~~~~~~~196

School of Nursing ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~202
Bachelor of Science in Nursing ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~204

Physics and Chemistry ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~209
Bachelor of Science in BioMolecular Engineering ~~~~~~~~~~~~~~~211
Chemistry~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~216
Minor in Chemistry and Minor in Physics ~~~~~~~~~~~~~~~~~~~~~218

Two-degree Programs~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~221
Graduate Studies Programs~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~224
Reserve Officer Training Corps (ROTC)~~~~~~~~~~~~~~~~~~~~~~~~~227

Course Descriptions C
All courses are listed alphabetically by course letter designation~~~~~~232

The Roster D
Officers~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~362
Board of Regents ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~363
Regents Emeriti ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~365
Academic Administration ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~367
Full-time Faculty ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~367
Professors Emeriti ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~373
Business and Industrial Advisory Committees~~~~~~~~~~~~~~~~~~375
Index ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~376
Campus Map ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~379



MILWAUKEE SCHOOL OF ENGINEERING
ACADEMIC CALENDAR 2012-2014

Fall Quarter (11 Weeks) 2012-2013 2013-2014 2014-2015
Labor Day Monday, Sept. 3 Monday, Sept. 2 Monday, Sept. 1

Classes Begin 8 a.m. Tuesday, Sept. 4 Monday, Sept. 9 Monday, Sept. 8

End of Fall Quarter 5 p.m. Saturday, Nov. 17 Saturday, Nov. 23 Saturday, Nov. 22

Commencement Exercises Saturday, Nov. 17 Saturday, Nov. 23 Saturday, Nov. 22

Winter Quarter (11 Weeks)
Thanksgiving Day Thursday, Nov. 22 Thursday, Nov. 28 Thursday, Nov. 27

Classes Begin 8 a.m. Monday, Nov. 26 Monday, Dec. 2 Monday, Dec. 1

Christmas Recess Begins 10 p.m. Saturday, Dec. 22 Saturday, Dec. 21 Saturday, Dec. 20

Classes Resume 8 a.m. Monday, Jan. 7 Monday, Jan. 6 Monday, Jan. 5

End of Winter Quarter 5 p.m. Saturday, Feb. 23 Saturday, March 1 Saturday, Feb. 28

Commencement Exercises Saturday, Feb. 23 Saturday, March 1 Saturday, Feb. 28

Spring Quarter (11 Weeks)
Classes Begin 8 a.m. Monday, March 4 Monday, March 10 Monday, March 9

Spring Break Begins 10 p.m. Thursday, March 28 Thursday, April 17* Thursday, April 2

Classes Resume 8 a.m. Monday, April 8 Monday, April 21 Monday, April 6

End of Spring Quarter 5 p.m. Saturday, May 25 Saturday, May 24 Saturday, May 23

Commencement Exercises Saturday, May 25 Saturday, May 24 Saturday, May 23

Summer Quarter
The schedule of classes may vary during the summer term. A variety of attendance options are 

offered from 6- to 11- week sessions. To receive a Schedule of Classes and further information visit

www.msoe.edu/registrar.

All new and returning students will be notified concerning registration dates.

*No break week
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University Overview

Vision Statement
MSOE will always be at the forefront of professional education with emphasis on

both theory and technology, coupled with intensive laboratories and career practice.

Mission Statement
MSOE provides a sustained interactive educational climate for students to become

well-rounded, technologically experienced graduates and highly productive
professionals and leaders.

Institutional Principles
The fundamental beliefs of Milwaukee School of Engineering are the following: 
• The focus is on the individual student. 

• Lifelong learning is essential for success. 

• Dedicated faculty with relevant, up-to-date experience are the heart of our
teaching process. 

• Scientific and mathematical reasoning and processes are essential. 

• Applied research and evolving and interdisciplinary technologies are vital in
exploiting opportunities. 

• The development of communication skills is needed to function effectively. 

• The student experience is strengthened by interaction with the business,
industry and health care fields. 

• The development of leadership and entrepreneurial characteristics is essential. 

• Students, faculty, staff and volunteers all share the responsibility of learning. 

• Strong personal values are necessary for success. 

• The alumni strengthen the institution through their counsel, encouragement
and support. 

• Freedom with responsibility is the foundation of free enterprise. 

• There is strength in diversity. 

• Global awareness must be reflected in all activities. 

• Initiation and acceptance of change is required to anticipate and capitalize
on opportunities. 

Institutional Learning Outcomes for MSOE Undergraduates
A graduate of MSOE will have demonstrated competence in the areas of science and

technology, society and culture and professional preparedness as defined by:

I. Science and Technology
Natural Science
• an understanding of scientific language, scientific principles and the scientific
method

• an ability to conduct experiments and collect, analyze and evaluate data

Mathematics
• an ability to process data, select an appropriate established model and
calculate the results

• an ability to formulate a mathematical model and estimate the reasonableness
of the results
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Information Technology
• an ability to access and organize information
• an ability to evaluate and analyze collected information

II. Society and Culture
Humanistic Studies
• familiarity with contemporary social issues, cultural and historical perspectives,
and expectations of responsible citizenship

• aesthetic engagement through exposure to literature, philosophy and the arts

Social Interaction
• an ability to work effectively as a member of a team
• an ability to recognize the role of one’s discipline in the framework 
of social issues

III. Professional Preparedness
Communication Skills
• an ability to communicate information, ideas and results effectively via oral,
written, and visual means

• an ability to produce professional quality presentations

Critical Thinking
• an ability to apply knowledge to problem solving and decision making
• an ability to formulate creative solutions to problem solving and 
decision making

The education embodied by these institutional learning outcomes ensures that the
graduates are capable of contributing to society and growing intellectually
throughout their careers and lives.

MSOE’s Constituents
As an institution of higher learning, it is important that we recognize our role in

serving our stakeholders, both internal and external to the university. Milwaukee
School of Engineering has identified its internal and external constituencies to be:
• Students

• Faculty

• Staff

• Administrators

• Alumni

• Families of current and prospective students

• Employers of MSOE graduates

• Local and regional communities, including but not limited to, the business,
educational and professional segments of those communities.

We are committed to serving these constituencies. We seek to engage and to gain
insights from them, and to provide them services of value.



The MSOE Guarantee
This fall, millions of American students will begin their quest for a four-year college

degree. However, for many, it will take five or more years to earn the degree. At some
institutions, the courses needed to make steady academic progress are often
unavailable to students when they need them. MSOE guarantees that will not happen
to on-track students. We guarantee for a student starting and staying on track, all
classes needed for graduation will be available when they need them! We also will do
our best to accommodate all students, be they on track or not. In addition, MSOE’s
newest incentive, the Graduate Tuition Grant, is an exciting opportunity for students.
With this new grant, MSOE bachelor’s degree graduates can earn a master’s degree
from MSOE without paying tuition, as long as they meet certain criteria. Read more
about this exciting opportunity on page 39.
We also recognize there will be times when graduates need to brush up on the

subject matter from a course they have successfully completed. MSOE guarantees
that graduates may refresh their knowledge by repeating any undergraduate course
they took at MSOE, at no cost, within three years of graduation. This will enhance
their job performance and may be initiated by the graduate or the employer. Courses
retaken under the MSOE guarantee will be taken on an audit basis and no grade will
be earned.

History
At the turn of the 20th century,

American industry began a period
of rapid expansion. This
accelerated the use of electrical
and mechanical power. As a result,
new occupations emerged in
technical fields. Engineers and
technicians with knowledge and
skill were badly needed, but few
people were available who had a
combination of technical training
and formal education. Industry’s
need spurred the development of
progressive programs of technical
education.
In this context, Oscar Werwath organized the School of Engineering of Milwaukee in

1903. Werwath was a practicing engineer who was a graduate of European technical
universities. He was the first to plan an American engineering educational institution
based on an applications-oriented curriculum. Milwaukee industries were vitally
interested in this kind of training and called on Werwath to provide education and
training for their employees.
From the beginning, leaders of business and industry cooperated in the university’s

development, and a close relationship was established that has continued throughout
MSOE’s history. These early supporters realized that their future depended on
educational institutions that could prepare men and women to fill the newly created
engineering and managerial positions.
For more than a century, MSOE has had many memorable moments, creating a rich

tradition of educational excellence that has positioned MSOE as a leader among
today’s universities.

Location
MSOE has a small university atmosphere within a vibrant downtown neighborhood.
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The 20-acre, user-friendly campus is located in a historic downtown district, just
blocks from beautiful Lake Michigan. Milwaukee boasts 60 miles of lakeshore, 15,000
acres of parkland and hundreds of miles of bike trails, a vibrant fine arts and cultural
community, major and minor league sports, a brisk live-music scene, and is famous
for its more than 50 annual festivals. The city also is a business, technological and
industrial center offering internships and part and full-time employment
opportunities.
MSOE also offers select undergraduate and/or graduate course work in Wisconsin’s

Fox River Valley.

Accreditation
MSOE is accredited by the Higher Learning Commission and a member of the

North Central Association, (800-621-7440, www.ncahlc.org). Individual degree
programs are accredited by appropriate professional accreditation organizations as
noted in each corresponding program outline.

The Academic Year
The official academic calendar of MSOE is published in the front of this catalog. The

academic year is divided into three 11-week quarters, September through May.
Courses also are offered during the summer.

Affiliations
MSOE is an institutional member in the following organizations:
• The American Association of Colleges of Nursing
• The American Medical Informatics Association
• The American Society of Engineering Education
• Associated Schools of Construction
• The College Board
• The College Entrance Examination Board
• The College Scholarship Service Assembly
• The Council for the Advancement and Support
of Education

• The National Academic Advising Association
• The National Collegiate Inventors and
Innovators Alliance

• Southeast Wisconsin Educational Consortium
• The US Green Building Council
• Wisconsin Association of Independent Colleges
and Universities

• Wisconsin Health Information Exchange
MSOE is also a member of the Metropolitan Milwaukee Association of Commerce,
Milwaukee World Trade Association, the Greater Milwaukee Convention and Visitors
Bureau (Visit Milwaukee) and the East Town Association.

Degree Programs
MSOE is dedicated to preparing graduates for productive and successful careers.

Programs of study provide students with ample opportunities to progress in
accordance with their individual abilities and professional goals. MSOE offers
undergraduate and graduate degree programs, noncredit courses and seminars, 
on-site and online educational offerings, and a variety of services that meet the needs
of both full-time and part-time students, business and industry.
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Students in a baccalaureate-level curriculum are encouraged to follow a carefully
planned course progression track. These tracks, as well as program details, can be
found in the “Academic Departments – Program Outlines” portion of this catalog.
MSOE offers the following degree programs. The undergraduate programs are
described fully in this catalog.

Engineering Field
Bachelor’s Degrees

Architectural Engineering
Biomedical Engineering
BioMolecular Engineering 
Civil Engineering (freshman-to-master’s)
Computer Engineering
Electrical Engineering
Engineering
Industrial Engineering
Mechanical Engineering
Software Engineering

Master’s Degrees:
Civil Engineering
Engineering
Structural Engineering

Engineering Technology Field
Bachelor’s Degrees:

Electrical Engineering Technology*
Mechanical Engineering Technology*

Building and Infrastructure Engineering Field
Bachelor’s Degrees:

Architectural Engineering
Civil Engineering
Construction Management

Master’s Degrees:
Civil Engineering
Construction and Business Management
Structural Engineering

Computer Field
Bachelor’s Degrees:

Computer Engineering
Management Information Systems
Software Engineering

Master’s Degree:
Medical Informatics**

Rader School of Business
Bachelor’s Degrees:

Business Management
International Business
Management Information Systems
Technical Communication



Master’s Degrees:
Construction and Business Management
Engineering Management
Marketing and Export Management
New Product Management

Health-related Engineering Field
Bachelor’s Degrees:

Biomedical Engineering
BioMolecular Engineering

Master’s Degrees:
Medical Informatics**
Perfusion

School of Nursing
Bachelor’s Degree:

Nursing

*Transfer programs only
**Offered jointly with Medical College of Wisconsin

MSOE also offers several double-major, dual-degree and study-abroad programs.

Graduate Degree Programs
MSOE’s graduate studies programs and respective admission guidelines are

detailed in a separate Graduate Catalog. To receive a Graduate Catalog or additional
information, contact Continuing Studies and Outreach at (800) 321-6763 or
cso@msoe.edu. Also see page 224 of thisUndergraduate Academic Catalog.

Graduate Tuition Grant
There’s added incentive for students to attend MSOE. Those who complete their

bachelor’s degree can return to MSOE for their master’s degree, free of tuition charge,
if they begin their full-time graduate studies within one year of graduating from
MSOE and satisfy a number of criteria. The MSOE Graduate Tuition Grant will cover
100 percent of tuition for 9-15 (program specific) graduate credit hours per term for
select master’s degrees. For more information, see page 39.

University Scholars Program
The University Scholars Program (USP) is MSOE’s honors curriculum. The benefits

of participating in the program include having classes with like-minded students,
greater opportunities to pursue individual interests, integration of diverse topics and
more in-depth preparation for graduate school. Also, University Scholar students
will participate in settings that will hone their leadership skills through project work,
professional presentations and interaction with regional leaders in various fields.
The USP encourages independent, collaborative and cooperative learning. The
program is currently open only to students who meet the enrollment criteria. For
more information contact Enrollment Management at (800) 332-6763 or 
(414) 277-6763.
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Study Abroad

Cultural and Educational Opportunities
MSOE’s study-abroad programs are once-in-a-lifetime opportunities to experience

another culture in depth while taking college-level courses toward your degree. MSOE
encourages its students to consider the opportunity these programs offer. Certain
academic requirements are applicable — see program director for details.
Leaders in business and engineering today need a global perspective. For the future,

we expect many employees will be required to have work experience abroad, some
foreign language fluency and be expected to understand the challenges that come
with doing business in multiple markets. The MSOE graduate should prepare for this
future by considering our study-abroad programs.

Germany
Electrical engineering, mechanical engineering or international business students

may spend their junior year at the Lübeck University of Applied Sciences, in Lübeck,
Germany. Founded in 1808, the university is similar to MSOE in that it is an
applications-oriented institution. Situated near the Baltic Sea, the beautiful city of
Lübeck is a center of commerce, industry and higher education, and offers a variety of
recreational opportunities to young people. Much of its Middle Ages appearance is
still intact in the older portion of town, which is a UNESCO World Heritage Site.
The MSOE program consists of two semesters at Lübeck, with extensive breaks to

travel throughout Europe. 

Key Features
• Instruction is in English.
• Participation does not delay progress toward graduation since all course
work taken is integrated into the curricula of each MSOE program.
• Upon graduation, students will receive two degrees, one from MSOE and
another from Lübeck University of Applied Sciences.

In 2009, the International Exchange Program in Electrical Engineering at MSOE
received the Innovative Program Award from the Electrical and Computer
Engineering Department Heads Association (ECEDHA).

Czech Republic
Students may study for a semester at one of the oldest and most respected technical

universities in the world, Czech Technical University (CTU) in Prague, Czech Republic.
Founded in 1707, CTU consists of six schools and seven institutes with some 16,000
students enrolled in engineering courses. Prague’s famed diversity of architectural styles,
the distinctive bridges arching the Vltava River and narrow, winding cobbled streets make
it one of the world’s most beautiful and charming cities. The city is the social and cultural
center of Central Europe with an entrepreneurial energy coursing through its streets. 

Key Features
• Instruction is in English.
• Students have access to CTU course work beyond their selected major. In
consultation with their academic advisor, students are thus able to select the
number of credits taken at CTU that will transfer for academic credit toward
their MSOE degree. (Taking classes that will not transfer to a student’s major
may delay his or her progress toward a degree.)

12
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India
MSOE has established relationships with Manipal University in India and other

universities and programs around the world. Students interested in studying in Manipal
or other off shore institutions should discuss the possibility with their academic advisor or
Dr. Charles S. Tritt.

France
Students who participate in MSOE’s newest study-abroad program will spend the

month of June in Lille, France studying at Lille Catholic University. The program is
open to all majors, and all courses are taught in English. Students can experience
European culture while satisfying six credits (two classes) of humanities and/or
engineering electives. For more information, visit www.msoe.edu/sa.
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Engineering or Engineering Technology?

What is the difference between engineering and engineering technology?
“Graduates of engineering programs apply scientific concepts to develop solutions

to real world problems. Their job is more theoretical, involving the design of new
products such as a robot that will be used in an auto manufacturing plant. Engineers
require more theoretical, scientific and mathematical knowledge. At the same time,
some colleges and universities offer two- and four-year engineering technology
programs that prepare students for practical design and production work. Graduates
of four-year engineering technology programs may get jobs similar to those obtained
by graduates with a bachelor’s degree in engineering.”
Source: American Society for Engineering Education website, 2002

The undergraduate engineering programs1 at MSOE:

• begin with an emphasis on calculus and calculus-based sciences

• have engineering courses that build on the calculus/sciences base

• integrate design and applications into engineering lecture and laboratory 
course work

• have a stronger emphasis on theory and engineering design

• culminate in a major senior design experience

The undergraduate engineering technology programs2 at MSOE:
• introduce and integrate math and sciences as needed in the curricula

• contain technical courses that occur in virtually every quarter of the programs 

• have an intensive laboratory and applications focus

• have a moderate emphasis on theory and the design process

• appeal to the student who learns best in an experientially based 
(hands-on) environment

• culminate in a senior project experience

Additional advice: Enroll in an engineering program1 if you:

• desire or will need to pursue registration as a Professional Engineer (PE)

• plan to pursue a career in research and development (R&D)

• plan to continue your education at the graduate level in engineering 
(M.S. and/or Ph.D.)

Additional advice: Enroll in an engineering technology program2 if you:

• desire to continue your education in a program that extends and expands the
educational approach of your existing A.A.S. in engineering technology degree

Most importantly, choose the type of program that is consistent with your talents
and interests, learning style and career goals.

Please visit MSOE by contacting the Enrollment Management Department at 
(800) 332-6763. You also may contact the program directors of the individual
academic programs (listed at www.msoe.edu/campus/prog_dir.shtml).

1 The undergraduate engineering programs at MSOE are normally offered during daytime hours with the exception of the
bachelor’s degree in engineering.
2 The engineering technology programs at MSOE are normally offered during evening hours.
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Enrollment Management Department
Main Office: Student Life and Campus Center, CC-302
Phone:
Local: (414) 277-6763
Toll Free: (800) 332-6763

Fax: (414) 277-7475
Email: explore@msoe.edu
Website: admissions.msoe.edu

Undergraduate Admission
The university maintains its long-standing tradition as an Equal Opportunity

Educator. As such, MSOE does not discriminate in its educational opportunities on
the basis of an individual’s race, religion, sex, color, age, national origin, sexual
orientation, physical or mental disability, veteran status or other factors prohibited
by federal or state law.
Applicants who are accepted for admission are considered to have intellectual

ability and personal qualifications necessary to pursue successfully a course of study
at MSOE on a full- or part-time basis. Under certain circumstances, students will
have to augment their secondary education in preparation for college-level study.
Students wishing to enroll in full-time degree programs, or those interested in part-
time study in degree programs, courses and all noncredit classes, may obtain
appropriate admission material by going online at www.msoe.edu/admiss or by
contacting the Enrollment Management Department.

General Undergraduate Admission Guidelines
MSOE reviews all prior academic experience and seeks to determine the potential

for success within the applicant’s chosen field of study. In order to ensure
preparation for the applicant’s chosen field of study, the following standard
guidelines for admission are offered:

1) A completed admission application must be on file.

2) An official high school transcript must be submitted.

3) Graduation from an approved high school or the equivalent (GED test score
of 265 prior to 2002.) Individuals that have taken the 2002 Series GED Tests
must earn a minimum score of 460 on each test in the battery with a
minimum total test score of 2,500. 

4) Results of the American College Testing (ACT) program examination or
Scholastic Aptitude Test (SAT) also are acceptable. Students who have
completed 24 or more college credits, or who have been out of high school
for two or more years, are not required to submit test results.

All documents submitted to MSOE for consideration of admission become property of
MSOE and will not be returned to the applicant at any time.

A student may be granted:

1) Full acceptance: A student is accepted directly into his/her desired program 
of study.

2) Denied admittance: A student is denied admittance based on academic
information supplied at the time of application.
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Transfer Students
Students who wish to transfer to MSOE must submit:

1) An admission application.

2) An official transcript(s) of all previously completed college course work.

3) High school transcripts, (if less than one year or 24 semester credits of 
college work).

4) Transfer students who apply for financial aid are required to submit
financial aid transcripts from the Financial Aid Office of any previously
attended colleges.

All documents submitted to MSOE for consideration of admission become property of
MSOE and will not be returned to the applicant at any time.

Students may be granted:

1) Full acceptance: A student is accepted directly into his/her desired 
program of study.

2) Denied admission: A student is denied admittance based on academic
information supplied at the time of application.
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Transfer of Grades and Courses
1) Students transferring to MSOE will establish an MSOE grade point average
after their first term of attendance. A student’s previous college grade point
average will not be transferable.

2) A course grade of “C” or better is required to be considered for transfer.

3) All past academic work is evaluated on an individual basis with respect to
courses that appear in the most recent MSOE catalog for the program to
which the individual is applying, except for course work in programs where
MSOE has specific articulated agreements (in which case the evaluation is
per provisions in the applicable agreement).

4) Transfer credit evaluations are prepared by the department chairperson who
oversees the academic program into which the student is transferring.*
Transfer credit is considered provisional until the student’s subsequent
MSOE course work confirms that he/she is sufficiently prepared for
subsequent courses. Appeal of transfer credit evaluations should be made to
the Registrar’s Office.

5) Credit for military service or work experience is determined by conference 
and/or examination by the academic department chairperson responsible
for the material.

6) At least 50 percent of required credits for an undergraduate degree must be
taken at MSOE.

* The decision for specific course transfer is determined by the chairperson from
the department that offers the course.

Nonimmigrant International Undergraduate Admission
To be considered for admission, students must:

1) Complete an admission application.

2) Demonstrate their English proficiency by providing official TOEFL or the 
IELTS test results. The minimum test score requirements are: 

TOEFL Internet-Based – 79
TOEFL Paper – 550
TOEFL Computerized – 213
IELTS – 6.5

3) Submit English language translation of transcripts of all academic 
work showing a minimum of 12 years of academic study, including 
detailed grades.

4) Include a copy of a valid passport.

5) Attach the original signature sheet to the application.

6) Provide an official completed certification of financial responsibility
showing funds available for the first year of study.
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7) Students transferring from a school in the United States must submit 
an International Student Transfer Form, completed by their international
student advisor.

All documents submitted to MSOE for consideration of admission become property of
MSOE and will not be returned to the applicant at any time.

After all these documents have been received, an applicant’s entire file will be
reviewed for admission. A student may receive:

1) Full acceptance: A student is accepted directly into his/her desired program 
of study. Some ESL requirements may need to be satisfied based on the
student’s TOEFL/IELTS score. 

2) Conditional admission: A student is accepted to his or her desired program
of study based on their ability to complete an approved, intensive ESL
program. Contact the Admission Office for a list of approved ESL programs.

3) Denied admission: A student is denied admittance based on academic
information supplied at the time of application.

Note: Accepted non-immigrant foreign applicants who do not register for classes in
the designated term must return the I-20 form to MSOE .



Continuing Studies and Outreach
Main Office: Rosenberg Hall, R07
Phone:
Local: (414) 277-7530
Toll-Free: (800) 321-6763

Fax: (414) 277-2895
Email: cso@msoe.edu
Website: www.msoe.edu/cso

Continuing Studies and Outreach provides working adults the opportunity to gain
an undergraduate degree through evening and, in some cases, weekend courses. CSO
also offers certificates and certifications, workshops, seminars, and services for
business and industry. (Note: graduate degrees are available through Continuing
Studies and Outreach and are described in the Graduate Catalog.)

Undergraduate Degrees
An adult who has an associate degree or earned college credits can complete an

undergraduate degree in one of the following disciplines:
• Bachelor of Science in Business Management
• Bachelor of Science in Electrical Engineering Technology
• Bachelor of Science in Engineering
• Bachelor of Science in Management Information Systems
• Bachelor of Science in Mechanical Engineering Technology
• Bachelor of Science in Technical Communication

Other degree programs are available for adult students but may not be completed
solely through evening classes.

The following documents must be submitted for enrollment in these programs:
1) A completed admission application. 
2) A transcript(s) of all previously completed college work.
3) High school transcripts (if less than 24 semester credits of college work).

All documents submitted to MSOE for consideration of admission become property of
MSOE and will not be returned to the applicant at any time.

Upon receipt of these documents, the applicant’s prior college work will be
reviewed by the various academic departments and the applicant will be granted:
1) Full acceptance. The student is accepted directly into his/her desired program 
of study.

2) Denied admittance. Applicants denied admission to MSOE may appeal the
decision, either in writing or in person, by contacting Continuing Studies and
Outreach.

3) Non-matriculated status: The student has not been accepted into a program of
study but may take up to three courses for one quarter. At the end of the quarter
the student must have earned a 2.50 grade point average to be considered for full
acceptance or must have completed or submitted any outstanding documents or
requirements so an admission decision may be finalized.

4) Non-degree status: The student has not been accepted into a program of study
but may complete up to 30 credits in their area(s) of interest.
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Seminars and Workshops

Seminars and workshops are offered to provide working adults the opportunity to
stay abreast of cutting-edge technologies, current applications and techniques.
Continuing Education Units (CEUs) are awarded to attendees. Formats range from
two-hour seminars to two-day symposiums and workshops. Participants must
complete a registration form and satisfy any prerequisite requirements.

Certificates

Certificate-level training is conducted to provide the best means to transfer
knowledge. Participants are tested upon completion of the certificate program to
demonstrate an understanding of the material. Some certificates are eligible for
academic credit.

Certifications

Certifications go beyond transferring knowledge. Participants are required to pass
the required certification tests and must demonstrate their ability to use the
knowledge gained, thus displaying a mastery of the knowledge and skills they have
learned. Participants are evaluated on their ability to successfully demonstrate the
use of their knowledge. 

A complete list of non-credit certificates and certifications can be found at
www.msoe.edu/wp/cert/

Academic Credit for Certificates and Certifications

Current MSOE students may be eligible to earn academic credit for successful
completion of a certificate or certification. A current student is defined as one who
has been admitted to an academic program, is in good academic standing and is
currently pursuing a degree. 
To qualify for academic credit:
1) The student should check with his/her academic advisor to make sure the
certificate or certification satisfies a credit requirement for their academic
program.

2) Upon completion of the certificate or certification, the student should provide
his/her academic advisor with a copy of his/her completion record, which
includes attendance information and test results. The record may be obtained
from the Continuing Studies and Outreach Department.

3) The academic advisor should verify that student’s information on the student’s
electronic transcript and should notify the Registrar’s Office either by email or in
writing that the student has satisfied the course requirements. 

4) The registrar will assign the credit to the student and will file the documentation,
provided by the advisor, in the student’s file. A letter grade will not be assigned 
to MSOE courses awarded for BEC training. A student’s academic record will
include a designation of equivalent credit bearing course(s) and the notation 
of TR. 



21

Business Excellence Consortium (BEC)

With approximately 200 member companies, the BEC is MSOE’s center for business
solutions. BEC consultants work with organizations to guide them towards world-
class performance. This can involve helping companies and their executive teams
with strategic planning, business and continuous improvement assessments,
program implementation, and coaching. The BEC provides networking opportunities
for members to share best practices. 

Customized On-site Training

As part of its services, the BEC provides customized training programs for
organizations that can include non-credit certificate- and certification-level
programs. This enables training programs to take advantage of practical applications
within the organization to apply the theory involved with the training. It is possible to
arrange for MSOE academic courses to be taught on-site at a company’s facility. 



22

Academic Regulations, Policies and Fees
Office of Academics
Main Office: Student Life and Campus Center, CC-420
Phone: (414) 277-7190

The regulations and policies of MSOE include only those that are necessary to the
proper organization and operation of the university. MSOE reserves the right to
change the rules governing admission, tuition and the granting of degrees, or any
other regulation affecting its students. Such changes shall take effect whenever the
administration deems it necessary. MSOE also reserves the right to exclude, at any
time, students whose conduct or standing is regarded as undesirable.

Policy on Student Integrity
As an institution of higher learning, MSOE is committed above all to the educational

development of its students as responsible and principled human beings. As such,
MSOE is accountable to all whom it serves and by whom it is scrutinized. The
university has a priority interest in promoting personal integrity and in ensuring the
authenticity of its graduates’ credentials.

The university is similarly mindful that the professions, business and industry are
concerned with ethical behavior no less than the professional practice of their
members and employees. Therefore, MSOE students—preparing for professional
careers and leadership roles that are founded on responsibility and trust— must
observe and be guided by the highest standards of personal integrity both in and out
of the classroom. The expectations of the university with respect to academic and
classroom integrity are reflected in, but not limited to, the following guidelines:

1) Each student must recognize that even a poorly developed piece of work that
represents his or her best efforts is far more worthwhile than the most
outstanding piece of work taken from someone else.

2) Assignments prepared outside of class must include appropriate
documentation of all borrowed ideas and expressions. The absence of such
documentation constitutes “plagiarism,” which is the knowing or negligent
use of the ideas, expressions or work of another with intent to pass such
materials off as one’s own. It is an act of plagiarism if a student purchases a
paper or submits a paper, computer program, or drawing claiming it to be
his/hers when he/she did not write it.

3) Each student should consistently prepare for examinations so as to reduce
temptation toward dishonesty.

4) A student may not share examination answers with others for the purpose of
cheating, nor should he or she, intentionally or through carelessness, give
them an opportunity to obtain the same.

5) Academic dishonesty or cheating includes the act of obtaining or attempting to
obtain credit for academic work through the use of any dishonest, deceptive, or
fraudulent means. Cheating at MSOE includes but is not limited to:

• Copying, in part or in whole, from another’s test or homework
assignments, worksheets, lab reports, essays, summaries, quizzes, etc.



23

• Copying examinations and quizzes, in whole or in part, unless approved
by the instructor.

• Submitting work previously graded in another course unless this has been
approved by the course instructor or by departmental policy.

• Submitting work simultaneously presented in two courses, unless this has
been approved by both course instructors or by the department policies of
both departments.

• Communicating electronically (unless approved by the instructor) during
examinations with the intent to seek or provide answers.

• Attempting to present as the student’s own work, materials or papers
purchased or downloaded from the Internet.

• Any other act committed that defrauds or misrepresents, including aiding
or abetting in any of the actions defined above.

• Claiming credit for a group project or paper when the individual student
made little or no contribution to the group’s product.

• Accessing reference documents during a computerized exam or quiz
unless approved by the course instructor.

6) A student of integrity will not support, encourage or protect others who are
involved in academic dishonesty in any way, and will furthermore attempt to
dissuade another student from engaging in dishonest acts.

Consequence
A student who in any ways acts dishonestly in class assignments or examinations or

who submits a plagiarized or unoriginal work to an instructor shall be subject to
sanctions up to and including an “F” grade for the assignment, examination and/or
the course at the discretion of the instructor. The numerical value of the “F” will be
assigned by the instructor. If the instructor assigns an “F” for the course, the student
will not be allowed to drop the course. If the instructor assigns an “F” for academic
dishonesty, the student has the right to appeal following established procedures.
Upon recommendation of the instructor or at his or her initiation, the chief academic
officer may decide that repeated or extremely serious acts of dishonesty may be
grounds for more severe disciplinary action up to and including expulsion. 
Actions or behaviors that are connected with instances of academic dishonesty, and

which—in and of themselves—violate the MSOE Student Conduct Code, may subject
a student to further sanctions provided by the Code, above and beyond any academic
sanctions imposed. See theWhole Student Life Handbook for the Student Conduct Code.

Academic Dishonesty Procedure and Appeals Process
The student will be notified by the faculty member either within three academic

working days of the faculty member’s awareness of the problem or at the next class
session attended by the student. The faculty member will notify the student using the
form designed for notification. A copy of this notice will be sent to the department
chairperson and the chief academic officer. The chief academic officer will retain all
such reports in a permanent file. 
The procedure outlined in steps 1-7 will be used if a student wishes to appeal a

faculty member’s judgment that academic dishonesty has occurred. If a student
wishes to appeal the penalty, such an appeal must be in writing and must follow the
normal grievance procedure outlined under “Grievance Process.”
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1) The student will have three academic working days after delivery of the  written
notification to initiate an appeal to the chairperson of the department in which
the faculty member serves. The student will be deemed to have waived his/her
right to appeal unless he/she files the appeal with the department chairperson
within these three academic working days. The statement of appeal must specify
each denial of the faculty member’s decision and the substance of the
contentions upon which the student intends to rely in his/her appeal. Filing
notices of appeal in accordance with these provisions shall not suspend the
operations of the sanction previously declared in the case by the faculty
member. The student will remain in class during the entire appeal process. 

2) The department chairperson will have three academic working days in which to
review the appeal. The sole purpose of the department chairperson’s review is to
determine if sufficient evidence exists that the student was cheating. The
chairperson must inform the student and faculty member of his/her judgment
within those three academic working days.

3) The student or faculty member may further appeal to the chief academic officer
within three academic working days.

4) The chief academic officer shall convene an academic review board to hear the
student’s appeal within a reasonable time (if possible, within three academic
working days of the appeal). The academic review board shall be made up of two
department chairpersons selected by the chief academic officer, and one faculty
member selected by the chief academic officer and agreed upon by the person
initiating the appeal. The chief academic officer will be a nonvoting chairperson.
The faculty member assigning the penalty and his/her department chairperson
may not be on the board.

5) The sole purpose of the academic review board is to determine if sufficient
evidence exists that the student was cheating. The academic review board shall
render its decision after all sufficient evidence has been presented, but in a time
period not to exceed three academic working days from the commencement of
its proceedings. The decision of the academic review board in appeal cases is
final and cannot be further appealed under procedures established herein. 

6) All appeals established by this procedure must be in writing. 

7) The student may bring a representative to any meeting established under this
procedure. The faculty member may also have representation at any meeting.

Grievance Process
If a student has a complaint of unfair treatment in the academic area, he/she should

first consult the instructor in the course. If no mutually satisfactory solution is
achieved, the chairperson of the department in which the course is being offered
should be contacted next. A final appeal may be directed to the chief academic
officer. 
MSOE’s director of human resources also may be consulted, in addition to the

above officers, on matters pertaining to alleged unfair treatment because of race,
gender, national origin, religion, disability or sexual orientation.
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Registrar’s Office
Main Office: Student Life and Campus Center, CC-365
Phone: (414) 277-7215
Fax: (414) 277-6914
Website: www.msoe.edu/registrar

Family Educational Rights and Privacy Act (FERPA)
MSOE is in compliance with the Family Educational Rights and Privacy Act of 1974,

the purpose of which is to let the student know what educational records are kept by
the university, to give the student the right to inspect such records and to ask for
correction if necessary, and to control the release of such information to those who
are not involved in the educational process. Under the Privacy Act, certain directory
information can be made available to anyone who requests it unless the student
specifically asks, in writing, that this not be done. The following is information that
MSOE considers to be directory information: name, address, telephone number,
email address, program, grade level, dates of attendance, enrollment status (full-time,
part-time, withdrawn, not enrolled), degrees and honors received, participation in
officially recognized sports and activities, previously attended institutions, class
schedule, photographic, video, or electronic images, and program and promotion
materials for university-related activities such as athletics, extra-curricular activities
and academic competitions.

Academic Advising

All new students must meet with their assigned advisor during their first term to
ensure that they understand the curriculum and future scheduling procedures. All new
students are provided with a program outline. The program outline specifically cites
requirements for all required courses and the exact credit breakdown related to
electives. In subsequent quarters, the advisors work with the students to ensure that
students make satisfactory progress without violating prerequisites.

Student Responsibility

Students at MSOE are aided in their academic pursuits by various individuals and
groups including faculty, academic advisors, program directors and the Registrar’s
Office staff. However, each student is ultimately responsible for knowing and
complying with MSOE’s academic policies, procedures and deadlines. Each student is
responsible for meeting all course, credit and grade point average requirements for
graduation with his or her chosen degree.

Prerequisite Policy
The student is responsible for ensuring that he or she has successfully completed all

prerequisites before taking a course. If any prerequisites have not been successfully
completed by the start of the course, the student is required to drop the course.
Students in violation of this prerequisite policy are subject to removal from the
course. The student will be allowed to continue in the course only if a prerequisite
waiver is approved by the appropriate academic department chairperson.
Prerequisites are listed in the course description section of this catalog.

Credit Hour Definition
MSOE defines an academic credit hour as a minimum of one hour spent in class

each week for lecture-based courses, or as a minimum of two hours spent each week
in the laboratory or clinical component of a course. 
For each academic credit hour, MSOE further expects that a typical undergraduate

student will spend two hours outside of class preparing for and studying for the 
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class. Time spent outside of class for a typical graduate student is expected to 
exceed two hours.
For courses featuring alternative delivery methods (e.g. blended Internet), parity

tables are maintained that document how expected class contact time is accounted
for in the alternative method. Parity tables are developed by and available from the
academic department or school offering the course. 

Enrollment Status Requirement

A student’s quarterly enrollment status is established at the close of business on
Friday of the first week of the quarter. There are some circumstances where a student
must maintain full-time status throughout the term (for example, athletic eligibility,
international student visa status, insurance verification). Students registered for less
than 12 credits will have their veteran’s benefits and financial aid award reduced. A
student’s yearly enrollment status will be determined at the end of each academic year
(Fall, Winter and Spring quarters) to ensure that satisfactory progress has been made.
The following matrix is used to determine enrollment status and satisfactory progress:

Quarterly Status: Yearly Status: Years to Complete:
Credits per Quarter Completed Credits Bachelor’s Degree

Enrollment Status (attempted) per Year (required) (maximum)

Full-time 12+ 36 6

Three-quarter time 9-11 27 9

Half-time 6-8 18 12

Other 1-5 3 12

Progress will be monitored in yearly increments. When a student’s enrollment
status does not remain the same for all quarters during the year (i.e., when it is both
part-time and full-time) an average will be used to determine if satisfactory progress
has been made. A student who has not made satisfactory progress will be subject to
termination from MSOE.
Financial aid recipients must meet all criteria outlined in the “Enrollment Status

Requirement” and “Satisfactory Academic Progress Policy for Financial Aid
Recipients” sections of this catalog to remain eligible for financial aid.
Undergraduate students are classified by the number of credits earned as follows:

Freshman 0-39
Sophomore 40-87
Junior 88-135
Senior 136 credits or more 

Re-admission Policy for Undergraduate Students

Students pursuing an undergraduate degree, who have been admitted to an
academic program but have not completed a course for two consecutive years or
longer but wish to continue their education, must apply to be re-admitted to MSOE.

The student must submit:

• A completed admission application to the admission office (the fee will be waived).

• A transcript of all course work completed since the last time he/she applied.

• A personal statement clearly outlining their educational objectives.

Students may be granted:

• Full acceptance: If the student’s cumulative and major GPA are equal to or
greater than 2.00 and the student is in good academic standing as defined by the
Undergraduate Academic Catalog (page 30) the student will be re-admitted to
full acceptance to MSOE.



• Other: If the student’s cumulative and/or major GPA are less than 2.00 and/or
the student is not in good academic standing as defined in the Undergraduate
Academic Catalog (page 30) the student will not be granted re-admission without
the approval of the student advancement committee. The student must follow
the procedures outlined in the Undergraduate Academic Catalog “Suspension
Appeal Procedure” (page 30) to pursue re-admission to
the university.

All newly re-admitted students must meet with an academic advisor prior to
registering for classes and are responsible for completing the program of study that is
current at the time of their re-admittance. The program director, in conjunction 
with the department chairperson, will reevaluate the student’s transcript to
determine which, if any, courses previously taken may be applied to the current
program of study. 

Attendance Policy
MSOE expects all students to attend regularly and promptly all lectures, laboratories

and other sessions of courses for which they are registered. It is the student’s
responsibility to add and drop classes from his or her academic schedule.
Faculty have the option of developing a policy concerning grade reduction or

dropping students for excessive absence from class. Any policy of this nature must be
announced to the students during the first week of class and must be made available
in writing upon request. A student dropped under such a policy must obtain written
permission from the instructor to re-enter the class. The instructor will inform the
Registrar’s Office if any student is readmitted to class.
Laboratory and examination attendance is mandatory. In the event of an excused

absence, arrangements shall be made with the instructor in advance for makeup.
Excused absences for field trips or other university-sponsored activities require one

week advanced written notice with the approval of the chief academic officer.

Adding/Dropping Courses and Changing Sections

If a change of schedule is necessary, this may be done in the Registrar’s Office
before 4:30 p.m. on Friday of the first week of classes. Students may neither add a
course nor change sections after 4:30 p.m. on Friday of the first week. This policy
must also be followed by students who want to change from credit to audit status or
from audit to credit status.

A student may drop a course and receive a grade of “W” after the first week and
before 6 p.m. on Monday of the eighth week of classes. Drop forms are available in
the Registrar’s Office. These must be completed, properly signed and received by the
Registrar’s Office before the deadline for dropping courses.

All students are responsible for their academic schedule. Students should not
rely on instructors to drop them for non-attendance.

Withdrawal from All Classes

Students who wish to drop all classes must complete a withdrawal form which is
available in the Registrar’s Office. This must be done before 4:30 p.m. Friday of the
10th week of classes. Tuition refunds will be based on the date of official withdrawal,
NOT on the date of last class attendance. The official withdrawal date is the date that
the completed form is received by the Registrar’s Office. Should a student fail to meet
the withdrawal deadline, he/she will be responsible for tuition for all scheduled
classes and will receive final grades in all of them.
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If a student plans to complete the current quarter but not return in a future quarter,
he/she should fill out a “Notification of Intent Not to Return” form which is available
in the Registrar’s Office.

Grading System (Undergraduate)
Students receive letter grades in each course for which they register. Grades and

their grade point equivalents are awarded on the following scale: 

Letter Grade Grade Points
A (100 - 93) 4.00
AB (92 - 89) 3.50
B (88 - 85) 3.00
BC (84 - 81) 2.50
C (80 - 77) 2.00
CD (76 - 74) 1.50
D (73 - 70) 1.00
F (below 70) 0.00
P Pass
S Satisfactory
U Unsatisfactory
W Withdraw from class
* Incomplete - grade with an asterisk (*)
NR No grade reported
AU Audit
AX Audit dropped

Grade point averages (GPAs) are computed by dividing the number of grade points
earned by the number of credit hours attempted. For undergraduate students, a
cumulative GPA of 2.00 or higher is required for graduation.

Incomplete Grades
A letter grade followed by an asterisk is a temporary grade indicating incomplete

work. It is the responsibility of the student to make arrangements with the instructor
to have the work completed; these arrangements must be initiated within the first two
weeks of the following quarter (not including the Summer Quarter). The student must
submit the required work to complete the course within the time deadline set by the
instructor, but this may not be later than the end of the same quarter. If the student
has not completed all work for the course after this period of time, the asterisk will be
dropped and the letter grade preceding the asterisk will become the permanent
grade. The letter grade preceding the asterisk is calculated into the student’s GPA. The
letter preceding the asterisk represents the grade the student has earned to date.
An incomplete grade is given at the discretion of the instructor. Incomplete grades

are reserved for situations in which a student has done satisfactory work in a course
until near the end of the term but because of extenuating circumstances, the course
could not be completed.

Not Reported (NR) Grade
For specific project-oriented courses (senior design for example), student grade

reports may reflect a grade designation “NR” each quarter until final course
requirements are satisfied, at which time all previously reported “NR” grades will be
converted to final course grades. Students receiving those grades should be aware
that, unlike an incomplete grade, the “NR” grade is not computed in any quarter’s
GPA until a replacement grade is recorded.
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Major Grade Point Average
The major GPA is designed to show a student’s proficiency in his/her specific

degree program. Major GPA is calculated after nine credits have been earned in
applicable courses. A major GPA of 2.00 or higher is required for graduation.
Nursing students only: A grade of “C” or better is required in all NU courses. See
“School of Nursing” section for additional policies.

Courses used in calculating the major GPA in each program are as follows:

Architectural Engineering: AE-200, AE -2011, AE-2012, AE-3011, AE-3021, AE-2121, 
AE-213, AE-3112, AE-3121, AE-3621, AE-4311, AE-4712, AE-4721, 
EE-2503, AE-3612, AE-4731, and AE-4733, in addition to AE technical specialty 
classes which are:

Building Structural Specialty (BSS): AE-3023, AE-303, AE-304, AE-401, and AE-407

Building Environmental Specialty (BES): AE-3131, AE-3132, AE-3141, AE-411, 
and AE-412 

Building Electrical Power Specialty (BEPS): AE-3631, AE-3641, AE-3651, AE-463,
and AE-466 

For students electing to pursue a dual technical specialty, both sets of technical
specialty courses would count in the major GPA.

For BSS students doing early entry to the MSST program or for dual-degree
AE/MSST students, AE-720, AE-740, and AE-750 would replace AE-401 and 
AE-407 in the major GPA.

Biomedical Engineering: all BE, EE and ME courses and all technical electives
BioMolecular Engineering: all EB courses
Business Management: all required MS courses; all concentration electives
Civil Engineering: all AE, CM and CVE courses at the 100-500 levels
Computer Engineering: all required CE, CS, EE and SE courses; all program electives
Construction Management: all CM-300 and 400 level classes (or CM 3000 and 
4000 level classes for four digit course designations); and AE-1231, AE-2212,
AE-4121, AE-4412, MS-356, and MS-342

Electrical Engineering: all EE courses, CS-2510 and GE-300
Electrical Engineering Technology: all ET courses
Engineering: all EE, GE, IE, ME required courses, and all technical electives
Industrial Engineering: all IE courses
International Business: all required MS courses; all concentration electives
Management Information Systems: all required MS courses at the 300 and 400 
level; all concentration electives

Mechanical Engineering: all ME courses
Mechanical Engineering Technology: all required ET, FP and MT courses at the 
300 and 400 level; all technical electives

Nursing: all required NU courses
Software Engineering: all required CE, CS, EE and SE courses; all program electives
Technical Communication (B.A. and B.S. degrees): all required EN and 
TC courses excluding EN-131, EN-132 and EN-241
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Midterm Progress Reports
Students desiring a midterm progress report may receive one from each instructor

during the sixth week of the quarter. Forms for requesting this service are available in
the Registrar’s Office. It is the responsibility of the student to submit requests to the
instructor(s) during the fifth week of the term. The instructor(s) will return the
completed form to the student in the sixth week of the term. No official record of the
midterm grade is kept.

Academic Standing
An undergraduate student is in good academic standing when all of the following

are equal to or greater than 2.00:

1) the term grade point average,

2) the cumulative grade point average and

3) the cumulative major grade point average. (Cumulative major GPA for the
purposes of academic standing is always calculated after completion of 15
major credits.)

When the cumulative, term or cumulative major grade point average falls below
2.00, a student is placed on probation. Normally, a student is given one term to raise
the cumulative or cumulative major average to 2.00 or above. Any student on
probation whose quarter grade point average for the following term is below a 2.00
will need to appeal to the Student Advancement Committee to continue. The
committee may recommend continued probation, suspension or permanent
dismissal from MSOE. Typically, suspension is for a period of two academic terms.
Students who have been suspended must petition the Student Advancement
Committee for lifting of the suspension during the two term suspension or for re-
admittance following the two term suspension. A student who is placed on probation
is limited to four courses per quarter.
All full- and part-time undergraduate and graduate students are eligible for active

membership in student organizations. A student with less than a 2.00 cumulative GPA
may not have officer-level responsibilities in any student organization or
extracurricular activity, serve as a student representative on any institutional
committee or represent the university as a member of any MSOE athletic team. It is
the student’s responsibility to inform the organization of ineligibility and the
organization’s responsibility to inform the Student Activities staff. In addition,
academic eligibility will be reviewed periodically by the Student Activities staff for
student organizations and is reviewed quarterly by the Registrar’s Office and the
Athletic Department for the intercollegiate athletics. 

Suspension Appeal Procedure - Student Advancement Committee

Purpose
The purpose of the Student Advancement Committee is to allow for appeals on the

part of those students who are suspended for academic reasons.
Procedure
Students submit petitions in writing to the Registrar’s Office, addressed to the Student

Advancement Committee. If, in the judgment of the committee members, the student
is in a position to continue with a good probability of academic success, permission is
granted to continue with a probationary status. The student’s academic progress will
then be closely monitored on a term-to-term basis. If a student’s written appeal is
denied, the student has the option of one personal appeal to the committee during
his or her academic career at MSOE.
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Dean’s List and Honors List

MSOE encourages excellence in academic achievement and, as a result, publishes
the Dean’s List and Honors List each quarter. Students taking undergraduate courses
who have earned at least 30 credits in residence at MSOE and have a cumulative GPA
of 3.20 or higher are on the Dean’s List. Students on that list who have maintained a
3.70 or higher receive “high honors.” Students with a term GPA of 3.20 or higher,
who are not on the Dean’s List, are on the Honors List.

Repeating and Grade Replacing Courses
Anytime an undergraduate student repeats a class in which he or she initially

earned a penalty grade, it is processed as a grade replacement. Penalty grades are
defined as any final grade of CD, D or F. Grade-replaced grades will show on the
transcript, but will not be averaged into the student’s grade point average. Courses in
which a non-penalty grade was earned can be repeated, but they cannot be grade
replaced. Courses must be retaken at MSOE to be eligible for grade replacement.
Nursing students only: Any nursing student who earns a grade of “X,” “W,” “F” or

“D” in any NU course, may repeat that course one time. A maximum of two NU
courses may be repeated. Students who fail to achieve a grade of “C “ after repeating a
course will be academically dismissed from the School of Nursing.

Grade Replacement Policy for Study-abroad Programs

MSOE/Lübeck University of Applied Sciences study-abroad program participants
only: Courses taken at MSOE cannot be used to grade replace any junior year Lübeck
grades. All participating students are required to follow Lübeck policies regarding
retaking/passing of exams and tests for Lübeck courses. All resulting Lübeck grades
will be converted into MSOE grades. For all Lübeck courses MSOE students are
always allowed to retake the equivalent MSOE course, if offered, but only without
grade replacement.

Auditing Courses

An audit is intended to provide students with an opportunity to review subject
matter they have previously studied or to participate in courses to obtain information
of interest to them. Since an audit does not carry any credits, auditing of noncredit
courses such as seminars and short courses is not permitted.
A student wanting to audit a course must have the proper prerequisites for the

course. Permission to audit a course must be granted through the student’s program
director or advisor. Students may not enroll for subsequent courses for credit based
upon audited prerequisite subjects. Auditors may not use audited courses as a means
for obtaining credit for any course or to satisfy any degree requirement.
Students may change from audit to credit status or credit to audit status only until

Friday of the first week of classes; fees will be adjusted accordingly. The cost to audit a
course is three-fourths the regular tuition of the course for students registering for 0
to 11 credits. There is no charge for students registering for 12 to 19 credits. 

Directed Study

In the unusual event that an undergraduate student is unable to schedule a specific
course required for graduation, the student may be eligible to register for a directed
study. Directed Study provides one-on-one instruction with an MSOE faculty
member. Generally, permission for such registration is granted only if the course is
required in the student’s program and if the student is within 16 credits of
graduation. Some courses due to their nature may not be eligible for directed study.
Rare exceptions can be made for students whose lack of pre-requisites would
significantly delay them in their program of study. Appropriate forms are available,
and permission must be obtained from the chairperson of the department under
which the course is taught.
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Independent Study
An independent study gives a student the opportunity to pursue a specialized topic

not covered in regularly scheduled course work. The student works closely with a
faculty advisor on a project. The student must complete the appropriate Independent
Study Form, available from the program director, and present it at the time of
registration for the course.

Policy on Study Abroad
Students wishing to engage in study abroad under programs arranged by MSOE are

subject to the following:
1) Student applicants may not be on probation at the time of application or at the end
of the quarter prior to scheduled departure.

• Departments should have authority to set application deadlines and 
any appeals are to be decided by department chairs. 

2) Student applicants must obtain a letter from a licensed health physician or nurse
practitioner which indicates the student is fit for study abroad.

3) Student applicants must sign a statement of understanding that, during their period of
study abroad, they remain bound by the policies and regulations set forth in the MSOE
Student Conduct Code, as contained in the Whole Student Life Handbook, found on the
Campus Intranet at http://inside.msoe.edu/files/handbook.pdf.

4) Student applicants must meet program-specific curriculum requirements (e.g.
prerequisite courses) to participate in the planned activities abroad.

5) Academic departments have authority to set program-specific minimum academic
requirements (e.g., meet minimum cum GPA or major GPA levels, complete an
interview process).

Credit by Examination

Credit by Examination is available upon recommendation of the appropriate
department chairperson. The student must have completed approximately 80 percent
of the course material in a classroom setting, or 60 percent of the course material plus
have appropriate work experience in the same content area. Exams are not given on
the basis of work experience alone. An exam can be taken only once. Students must
take the exam within one year of initial enrollment at MSOE. Credits earned by exam
are not considered credits earned in residence at MSOE.
Typically, students who meet the following criteria are not eligible for Credit by

Examination unless the student has taken additional course work or has had
additional work experience that relates to the course content:

• The student has dropped or failed the class at MSOE.

• The student has earned a non-transferable grade less than a “C” in an 
equivalent course at another university.

• The student earned a score less than what MSOE accepts on an Advanced 
Placement or International Baccalaureate exam.

Procedures for requesting advanced credit:
1) The student must contact the department chairperson in the area in which he or
she would like to take an examination to determine if the student has sufficient
background to be eligible for an exam of this nature. If possible, the student
should provide any available documentation of course work completed in this
content area to the chairperson at this time (transcripts, course description,
syllabi, etc).
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2) The student fills out a Credit by Examination form (available from the
Registrar’s Office) and the department chairperson signs the form indicating
approval.

3) The department chairperson is responsible for selecting the instructor who will
administer the exam.

4) The instructor should review the course outline and the general content of the
examination with the student in advance of the examination date.

5) The non-refundable exam fee must be paid to the Student Accounts Office
prior to taking the examination. The Student Accounts Office will then sign the
appropriate section of the form indicating that the fee has been paid. 

6) Once the exam is completed, the instructor will complete the form with the
appropriate grade and submit it to the department chairperson within seven
days after student takes the exam. The final grade must be 77 or above for credit
to be awarded.

7) The department chairperson will complete the form and forward it to the
registrar for processing.

Students may also participate in the Advanced Placement Program (AP) or College
Level Examination Program (CLEP) sponsored by the College Board or the
International Baccalaureate Program (IB). Incoming students should call the
Enrollment Management Department to see which courses would qualify for
advanced placement at MSOE and what scores are required to receive credit.

Final Exam Policy
A final examination is required in every credit course except in courses designated

by the various departments, and that exam will be administered in the two-hour
block designated. The type of examination should be in agreement with that specified
in the departmental course outline and announced to the class near the beginning of
the quarter. Undergraduate final examinations may not count for more than 40
percent of the final grade. 
The final examination period will be Monday-Friday of the eleventh week during the

Fall, Winter and Spring Quarters. Day class exams will be held between 8 a.m. and 5
p.m. Night class exams will be held on a day the class usually meets between 5:30
p.m. and 10:30 p.m. at a time somewhat similar to the time the class usually meets. In
the case of graduate courses that meet one evening per week, the final exam will be
held on the same day as the class meets and will start at the same time as the class
starts. Exams for classes meeting only on Saturday will be held on Saturday of the
eleventh week. Exams for summer classes will be scheduled by the teacher. If an
unavoidable conflict exists, the student will contact all teachers for resolution of the
conflict. Department chairs will ultimately resolve conflicts. If a student has more
than two final examinations scheduled on one day, the student is encouraged to
petition individual teachers to see if one exam could be rescheduled. All written, in-
class final examinations should follow the examination schedule available on the
Registrar’s Office website. Faculty needing to schedule examinations, other than
make-up examinations, at other than the regularly designated times, should obtain
the written approval of the department chairperson. 
No classes will be held during the exam week. Voluntary (optional) class review
sessions may be held. If local or national emergencies prevent the university from
being open on one or more days of exam week, the exams on those days will be
cancelled. Individual faculty members may give an exam if a student requests it. The
exam would be given at a time arranged by the faculty member but within the next
quarter, and a change of grade submitted.
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Graduation Requirements
Authority for the granting of degrees by MSOE and making of exceptions to
standard policies lies with the chief academic officer and the Executive 
Educational Council.
In all cases where ABET-accredited programs or other accreditations are in effect,

care will be taken to ensure that all graduates meet or exceed the minimum
accreditation criteria.

Bachelor’s Degree Candidates
Satisfactory completion of all courses prescribed in the curriculum for the particular

area of study in which the degree will be granted is required. The official graduation
date will be the end of the quarter in which all graduation requirements have been
met. A minimum of one half of all required credits must be completed in residence at
MSOE. MSOE Advanced Credit Examinations, Advanced Placement (AP) Credit,
International Baccalaureate (IB) Credit, and College Level Examination (CLEP) Credit
are not considered credit completed in residence at MSOE. Students enrolled in
bachelor’s degree completion programs (2+2 programs) must complete the total
number of credits required in the junior and senior year in residence at MSOE. For
undergraduate students, a cumulative GPA of 2.00 or higher and a major GPA of 2.00
or higher are required for graduation.
Undergraduate students who graduate with a cumulative GPA of between 3.20 and

3.69 will graduate with “Honors.” Students who graduate with a cumulative GPA of
3.70 or above will graduate with “High Honors.” “Honors” and “High Honors” will be
notated on the student’s diploma but not on his/her transcript.
Attendance and participation in formal university Commencement is required of
all bachelor’s and master’s degree candidates as a prior condition for receipt of the
official diploma.

Minors
A student who completes a bachelor’s degree at MSOE may also earn a minor in one

or more areas by satisfactory completion of all the requirements stipulated for each
minor. All requirements for the minor must be met by the time the student graduates
with his/her bachelor’s degree. A minimum grade point average of 2.00 is required for
the course work that is counted toward the minor. MSOE offers minors in the areas of
chemistry, German studies, business management, marketing and entrepreneurship,
mathematics, physics, psychology and technical communication.

Undergraduate Double-major Candidates
To receive a second bachelor’s degree from MSOE, a student must complete a

minimum of 40 credits that are unique to the second degree. These credits must be
over and above those that satisfied requirements for the first degree. Science and
mathematics courses taken to fulfill basic second degree requirements will not count
toward these 40 required credits. 
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Graduation Procedures

ATTENDANCE AND PARTICIPATION IN A FORMAL UNIVERSITY COMMENCEMENT
IS REQUIRED OF ALL BACHELOR’S AND MASTER’S DEGREE CANDIDATES AS A
PRIOR CONDITION FOR RECEIPT OF THE OFFICIAL DIPLOMA.

Students must apply for graduation in the Registrar’s Office by the dates posted on
the Registrar’s Office website. For those who submit a graduation application on
time, the Registrar’s Office will do a graduation credit check before the end of the first
week of the term in which the student plans to graduate and notify the student by
mail if additional courses are required. Students must complete all degree
requirements before they may participate in the Commencement. An exception to
this policy will be made for students intending to complete no more than two courses
during the summer months; these students may participate in the Spring
Commencement. Any other exception to this policy requiring completion of all
degree requirements prior to participation in a Commencement must be requested
in writing, and approved by the dean of students. Such a request must be based on
unusual circumstances that would impose a significant and verifiable hardship on 
the student.
A student completing graduation requirements by the end of a term, but who has

not applied for graduation by the application deadline, may be allowed to participate
in Commencement, but the receipt of the diploma may be delayed.
The deadline for students to apply in the Student Life Office for the

Commencement; to have their name listed in the Commencement program; and 
to receive a supply of invitations, printed cards, etc., is Friday of the seventh week 
of classes.
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Student Accounts Office
Main Office: Student Life and Campus Center CC-437
Phone: (414) 277-7130
Fax: (414) 277-4535
Website: www.msoe.edu/finaid

Tuition and Fees (2012-2013 Academic Year)

MSOE reserves the right to revise tuition and fees at any time. MSOE will exercise the
normal means of communication announcing revisions.

Undergraduate Tuition

Full Time (12 - 19 credit hours) $10,640 per quarter

Students registering for more than 19 credits will be charged $554 per credit for each
credit more than 19 credits.

Part Time (1 - 11 quarter credit hours) $ 554/credit hour

Technology Package (Laptop) $1,140 annually
To be billed at $380/quarter

Health and Facilities Fee $150 per quarter
The Health and Facilities Fee only pertains to first-time undergraduates in the

incoming Fall 2012 class.

Undergraduate Application Fee $ 25
This fee is payable with the admission application and is nonrefundable. The

application fee is required for all students requesting acceptance in credit courses.

Late Registration Fee $ 45

This fee is payable for all students who register during the first week of a term and
is nonrefundable.

Returned Check Fee $ 30

Checks received in payment of tuition and fees or cashed at the MSOE Bookstore,
which are returned by the bank as “Non Sufficient Funds,” “Payment Stopped” or
“Account Closed” will result in a charge of an additional $30 NSF check handling fee.
If two checks are returned from the bank, the student will lose their check writing
privileges in the Bookstore and their student account will be annotated to require all
future payments to be in cash, cashier’s check, money order or credit card. 

Residence Hall Fees (per quarter)
Main Halls

Double $1,708
Single $2,387

Regents Hall
Double $1,915
Single $2,440
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Meal Plan Fees (per quarter)
Extended $1,060
Standard $968
Minimum $870

Advanced Credit Examination Fee $ 60

Audit Fee 3/4 of regular tuition

Continuation Fee (GC-899) $100

Directed Study Fees

(Directed study fees must be paid in full at time of registration. This fee is non-
refundable even if directed study is not completed.)

Per Credit Undergraduate Fee $ 885

Graduation Fee $ 50

Due Dates
Charges are due and payable by Monday of the third week of classes. Students who

have settled in full all obligations to MSOE will be issued earned certificates, diplomas
and transcripts, and will be permitted to register for the subsequent term. A student
must have a zero balance to register for the next quarter.
If payment is not received by Monday of the third week, a late payment fee may

accrue at a rate of 12 percent A.P.R. (one percent per month) until paid. Students
whose financial aid has not transferred to their student account as of Monday of the
third week because they have not completed their financial aid paperwork, have not
yet applied for financial aid or applied for financial aid late, may be charged a late
payment fee on the entire outstanding balance. Students that are sponsored by a
company, Department of Veterans Affairs (Chapter 31 and 33), DVR or a Foreign
Embassy, who have their letter of authorization on file in the Student Accounts Office
by the first day of the third week, will not be charged a late payment fee on those
charges covered by a company or agency. 
If a student does not make payments when due, MSOE reserves the right to 

require full payment of the subsequent quarter before the student may register for
that quarter. 

Agency or Employer Sponsorship of Students 
To allow flexibility for students sponsored by a company or agency, the following is

possible: If the company/agency will allow MSOE to invoice them for the student’s
education with no contingencies, a letter of authorization from the company or
agency must be on file in the Student Accounts Office or must accompany the
registration form. The letter of authorization must state exactly what expenses will be
covered; i.e., which classes, costs, fees, books, etc. MSOE must have the letter at the
time of the student’s registration each quarter. 

H.E.L.P. Payment Plan
MSOE’s new in-house payment plan, H.E.L.P. (Helping Everyone to Learn and Pay),

offers students monthly payment plans for amounts due. Students determine how
much of their balance they wish to divide into monthly payments. Any amount not
covered by H.E.L.P. will be due when billed. For further information, contact the
H.E.L.P. administrator/senior collection specialist at (414) 277-2231. 
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Financial Aid Disbursement
All processed financial aid will transfer to your student account during the second

week of the term and on a rolling basis from that time forward. 

Credit Balance Refund Checks
If you have more financial aid disburse to your account than charges on your account

you will have a credit balance. Credit balance refund checks will be processed after all
financial aid has been disbursed to your account and will be mailed to your local
address. Parent PLUS loan borrowers may authorize MSOE to issue a check for the
remainder of any excess PLUS load funds to either themselves or to their student. This
request must be submitted in writing to the Student Accounts Office. Please allow 10
days for credit balance refund checks to be processed.

Book Purchase Policy
Students are able to charge their book purchases, made at the MSOE Bookstore, to

their MSOE student account and will be billed for those charges on their next monthly
invoice. In order to do this, students must present their MSOE student ID to the
bookstore when purchasing their textbooks. You are able to charge your books to your
student account during the two weeks before the term begins through the first Friday
of the term (Please note that you must wait at least 24 hours after you have registered
before you can charge your books this way). Students can only charge books and
supplies to their account; students cannot charge MSOE apparel or souvenirs to their
account.

Student Invoices
All registered students are mailed a paper invoice before the term begins. If you

register after the first batch of invoices has been mailed, you will receive a paper
invoice in the mail during week three of the term. These invoices are mailed to the
legal/home/permanent address you have on record with the Registrar’s Office.
If you wish to have it mailed to a different address, you must contact us at
payments@msoe.edu or (414) 277-7130.
Please remember that you can always view your statement online at my.msoe.edu

and you are responsible for all charges regardless of whether or not you receive a
paper invoice in the mail. 

Outside Resources Reporting Requirements
If you receive financial aid or financial support from other agencies, you are required

by federal regulations to report the amount of support you receive from those
agencies to the Financial Aid Office. Examples of such resources include monies
received from the Department of Vocational Rehabilitation (DVR), the Trade
Adjustment Act (TAA), private scholarships and employer tuition reimbursement.

Dual-degree Program Charges
Dual-degree programs offer the ability to complete both a bachelor’s and a master’s

degree in five years. Students in a dual-degree program should complete their Free
Application for Federal Student Aid (FAFSA) as an undergraduate student. Students
are encouraged not to graduate with a bachelor’s degree after their fourth year
because they are eligible to receive undergraduate financial aid for their fifth year.
Full-time students (12 credits or more) accepted into the Master of Science in

Environmental Engineering, Freshman-to-Master’s in Civil Engineering or Master of
Science in Structural Engineering dual-degree programs are charged full-time
undergraduate tuition rates and will receive undergraduate financial aid, even though
they may be taking graduate courses. If a student enrolls in more than 19 credits, they
will be charged the graduate per-credit rate for any credits above 19.
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Students enrolled less than full-time (less than 12 credits) in an approved dual-
degree program will be charged the standard per-credit charge based on the type and
number of credits for which they enroll. 

Graduate Tuition Grant
With the new graduate tuition grant, you can get a master’s degree and put yourself

ahead of the competition at no cost. 
To be eligible for the MSOE Graduate Tuition Grant, you must meet the below

requirements: 
• Have an undergraduate degree from MSOE
• Have a cumulative undergraduate MSOE GPA of 3.25 or better
• Have a cumulative major undergraduate MSOE GPA of 3.25 or better
• Be admitted into an approved MSOE graduate program
• Start the graduate program within one calendar year of graduation from MSOE
with an MSOE bachelor’s degree, and

• Apply for the MSOE Graduate Tuition Grant before starting your 
graduate studies

The MSOE Graduate Tuition Grant will cover 100 percent of tuition for 9-15
graduate credit hours per term (up to 51 credits total) for the following programs: 
• Master of Science in Civil Engineering (graduate degree classes only)
• Master of Science in Construction and Business Management
• Master of Science in Engineering
• Master of Science in Engineering Management
• Master of Science in Environmental Engineering
• Master of Science in Marketing and Export Management
• Master of Science in New Product Management
• Master of Science in Structural Engineering (graduate degree classes only)

Continuation of the MSOE Graduate Tuition Grant depends on the satisfactory
performance of the student’s academic progress as evaluated at the end of each
quarter. 
Requirements to keep the MSOE Tuition Grant include that the student must: 
• Be a full-time graduate student enrolled in 9 to 15 (program specific) graduate
credit hours each quarter, and

• Maintain a 3.50 or better cumulative GPA each quarter, and
• Be continuously enrolled as a full-time graduate student each quarter, with the
exception of the summer term(s).

Further conditions may apply. Visit www.msoe.edu/gtg for more information.

Graduate Tuition Grant for B.S.-M.S. Dual Degrees
The MSOE Graduate Tuition Grant for B.S.-M.S. Dual Degrees will cover 100 percent

of tuition not covered by grants, scholarships, etc., for 12-18 (program specific) credit
hours per term up to 51 total credits. The MSOE Graduate Tuition Grant for B.S.-M.S.
Dual Degrees applies to the following dual-degree programs only:
• Freshman-to-Master’s Degree in Civil Engineering
• Bachelor of Science in Architectural Engineering and Master of Science in
Structural Engineering

• Bachelor of Science (engineering) and Master of Science in Environmental
Engineering
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Eligibility Requirements for the MSOE Graduate Tuition Grant for B.S.-M.S. 
Dual Degrees:
• Must apply for the MSOE Graduate Tuition Grant for B.S.-M.S. Dual Degrees, and
• Must be fully admitted into an approved B.S.-M.S. Dual Degree program, and
• Must have less than 51 credits (combined undergraduate and graduate credits)
total to complete the B.S. and M.S. degrees, and
• Must have a cumulative undergraduate GPA of 3.25 or better at the time of
application for the tuition grant, and
• Must have a cumulative major undergraduate GPA of 3.25 or better at the time of
application for the tuition grant, and
• Must have a cumulative graduate GPA of 3.50 or better at the time of application
for the tuition grant, and
• Must have completed and submitted application for federal financial aid (FAFSA).

Continuation of the MSOE Graduate Tuition Grant for B.S.-M.S. Dual Degrees
depends on the satisfactory performance of the student’s academic progress as
evaluated at the end of each quarter.
Requirements to keep the MSOE Graduate Tuition Grant for B.S.-M.S. Dual Degrees:
• The student must be a full-time student enrolled in 12 to 18 (program specific)
credit hours each quarter, and
• The student must maintain a 3.25 or better cumulative undergraduate and
cumulative major undergraduate GPA and a 3.50 or better cumulative graduate
GPA each quarter, and
• The student must be continuously enrolled as a full-time student each quarter
with the exception of the summer.

Fees:
• Charge per credit for Capstone courses (program specific): $100
• Students will be charged standard fees for programs such as the Technology
Package.

Restrictions:
• The MSOE Graduate Tuition Grant for B.S.-M.S. Dual Degrees may be used to
obtain one MSOE graduate degree only.
• The MSOE Graduate Tuition Grant for B.S.-M.S. Dual Degrees will only cover up to
100% of tuition not covered by grants, scholarships, etc. Students with gift aid that
exceeds tuition are not eligible.
• The MSOE Graduate Tuition Grant for B.S.-M.S. Dual Degrees may be used to pay
for up to 51 credits only.
• The MSOE Graduate Tuition Grant for B.S-M.S. Dual Degrees will be granted only
for three consecutive quarters (not including Summer Quarter).
Further conditions may apply. Visit www.msoe.edu/gtg for more information.
For more information: 
• If you are not yet a student at MSOE, contact an admission counselor directly at
(800) 332-6763.
• If you are a current student in a dual-degree program, contact your program
director.
• If you are a current student or an MSOE alumnus, contact Continuing Studies and
Outreach at (800) 321-6763.



Refund Policy
Tuition refunds will be based on the date of official withdrawal. The official

withdrawal date is the date that the completed form is received by the Registrar’s
Office. Tuition refunds will be authorized only for withdrawals approved by the
Registrar’s Office. 

Tuition Refund Schedule for Financial Aid Recipients
• A financial aid recipient is defined as any student who has been awarded financial
aid (federal, state or institutional) by the Financial Aid Office.

• No tuition refund will be made for financial aid recipients who drop individual
courses after 4 p.m. Friday of the first week of the quarter.

• Students are charged a per-credit fee for each credit above 19 credits. If a student is
registered for more than 19 credits and then drops a class, the refund on those
overload credits will be based on the MSOE Tuition Refund Schedule. 

• Tuition refunds will only be granted to financial aid recipients who officially
withdraw from ALL courses according to the following schedule:

Prior to the start of the quarter 100% Tuition Refund
During the first week of the quarter 100% Tuition Refund
During the second week of the quarter 80% Tuition Refund
During the third week of the quarter 40% Tuition Refund
During the fourth week of the quarter 20% Tuition Refund
After the fourth week of quarter NO REFUND

Return of Title IV Funds Policy
• If a recipient of Title IV aid officially withdraws from all classes before completing
60 percent of the quarter, MSOE is required by law to calculate whether a portion
of the student’s federal financial aid must be returned to the federal government.
The official withdrawal date is determined as the date that the “Withdrawal from
All Classes” form is submitted to the Registrar’s Office.

• If a recipient of Title IV aid unofficially withdraws from all classes without notifying
MSOE, the Financial Aid Office is required to determine the student’s last date of
academically-related activity to calculate whether a portion of the student’s federal
financial aid must be returned to the federal government. 

The Financial Aid Office will contact the student’s professor(s) to determine the last
date a student completed an academically-related activity. If the professor(s) is
unable to provide a date, the Financial Aid Office will be required to use the mid-
point of the quarter as the withdrawal date. The student will have 14 days after
notification of any adjustment in aid to provide documentation that he or she
completed the quarter. 

• The amount of federal aid the student keeps is in direct proportion to the length of
time the student remained enrolled during the quarter. The amount of aid earned
is determined by dividing the number of days completed in the quarter by the total
number of days in the quarter.

• Any funds not earned will be returned in the following order: 
1) Federal Unsubsidized Direct Loan 
2) Federal Subsidized Direct Loan
3) Federal Perkins Loan

41
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4) Federal Direct PLUS Loan
5) Federal Pell Grant
6) Federal Supplemental Educational Opportunity Grant
7) Other Title IV Aid

• If a student withdraws before completing 60 percent of the quarter, the student
may owe a repayment to the university. A bill will be sent to the student for any
balance due as a result of returning financial aid funds. 

• Please contact the Financial Aid Office before withdrawing to determine what aid
will be returned and what you may owe MSOE. 

Return of State Funds Policy 
If a recipient of state aid officially withdraws from all classes before completing 60

percent of the quarter, MSOE is required to calculate whether a portion of the
student’s state financial aid must be returned to the state.
The amount of state aid the student keeps is in direct proportion to the length of

time the student remained enrolled during the quarter. The amount of state aid
earned is determined by the refund policy for each state grant. Please refer below for
the refund policies of each individual state grant.

Talent Incentive Program Grant:
• Follows the Return of State Funds Policy stated previously

Wisconsin Tuition Grant:
• If a student withdraws from all classes within weeks one to four and has a credit
balance after the federal aid calculations are completed, then the state funds
(shown above) will be refunded based on the Return of Title IV Funds Policy
stated above. If the student does not have a credit balance after federal aid
calculations are completed, then there is no state refund up to a zero balance. If
a student withdrawals from all classes after week five, then the state funds
(shown above) will not be refunded.

Hearing/Visually Handicapped Program/Indian Student Assistance Grant/Minority
Undergraduate Retention Grant/Academic Excellence Grant:

• If a student withdraws from all classes before completing 60 percent of the
quarter and has a credit balance after federal calculations are completed, then
the state funds (shown above) will be refunded based on the Return of Title IV
Funds Policy stated above. If the student does not have a credit balance after
federal calculations are completed, then there is no state refund up to a 
zero balance.

Any aid not earned will be returned to the state.

Return of Institutional Funds Policy 
• If a recipient of MSOE scholarships, loans or grants officially withdraws before
4:30 p.m. Friday of week four, MSOE will calculate the amount of institutional aid
the student earned and return the unearned aid back to the university. 

• The amount of aid earned is determined by dividing the number of days completed
in the quarter by the total number of days in the quarter. 
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Tuition Refund Schedule for Students NOT Receiving Financial Aid
• This refund schedule is for 11-week classes. For shorter classes, please contact the
Student Accounts Office.

• Tuition refunds will be made for students not receiving financial aid who officially
withdraw from one or more courses, except for those who retain full-time status,
according to the following schedule:

Prior to the start of the quarter 100% Tuition Refund
During the first week of the quarter 100% Tuition Refund
During the second week of the quarter 80% Tuition Refund
During the third week of the quarter 40% Tuition Refund
During the fourth week of the quarter 20% Tuition Refund
After the fourth week of quarter NO REFUND

Tuition Variance Committee
The purpose of the Tuition Variance Committee is to allow appeals for those

students having extenuating circumstances they believe warrant a tuition or refund
exception to the existing policy.
Students must submit their appeal in writing to the Student Accounts Office,

addressed to the Tuition Variance Committee. The committee will then discuss the
appeal to determine whether any tuition adjustment should be considered. The
appeal should include as much detail as possible and also include any
documentation that would help verify the facts in the appeal. It should also include a
proposed fair financial resolution. For details please refer to the Tuition and Fees
section on the Financing Your Education Web page on MSOE’s website. 
All appeal letters must be submitted in writing and mailed to:

Attn: Tuition Variance Committee
MSOE, Student Accounts Department
1025 N. Broadway
Milwaukee, WI 53202

Typical reasons for which exemptions to policies may be considered, but 
not guaranteed:

• Student who has medical issues (must provide documentation).
• Death of an immediate family member. 
• Extended periods of physical or mental illness of a student’s immediate family
member who is dependent upon the student for support and documented by
a physician. (If you prefer, medical documentation can be submitted to the
director of counseling services.)
• Error in academic advising resulting in inappropriate course enrollment—
substantiated by advisor and department chairperson.
• Military obligations – if you are in the military and are called up to active duty
you should contact the registrar directly.

Typical reasons for which exemptions to policies are not considered:
• Changes in employment schedule or workload.
• Personal errors in judgment involving availability of finances, academic
ability or time management.
• Dissatisfaction with the course content or delivery of instruction. (These
concerns should be directed toward the appropriate department
chairperson.)
• Issues related to company tuition reimbursement programs. (These matters
should be handled with the student’s individual company.)



Residence Hall Room and Meal Refund Policy

Room Fees 
In the event of an academic termination or decision by the student to terminate his

or her student status, refunds of housing fees will be authorized according to the
below refund schedule. All refunds are determined by the actual move-out date. This
is the date that all keys and the room condition report are turned in at the Housing
Office. This may be done only during posted business hours. Keys and/or forms may
not be turned in to Public Safety personnel. 

Before the start of the quarter 100% (less $75 room reservation fee)
During the first week of the quarter 90%
During the second week of the quarter 80%
During the third week of the quarter 70%
During the fourth week of the quarter 60%
During the fifth week of the quarter 50%
After the fifth week: NO REFUND

In the event of termination of residency due to disciplinary action, students will be held
financially responsible for the entire quarterly room fee.

Meal Plan Fees
In the event of an academic termination or decision by the student to terminate his

or her student status, refunds of meal plan fees will be authorized according to the
below refund schedule. The meal plan contract period runs from the beginning of
Fall Quarter through the end of Spring Quarter.

At the end of the contract period: NO REFUND
(All meals and points must be used or they will be lost.)

Before the end of the contract period:
Balance under $35 NO REFUND
Balance over $35 Balance minus a $35 administrative fee

Note: Meals carried over each quarter will be refunded at $2.50 per meal.

Calculation of Termination Date
The date of termination used in calculating refunds is the day that all keys, Room

Condition Reports, and other items have been turned into the Housing Office. This
may only be done between 7:30 a.m. and 5 p.m. during regular business days unless
otherwise specified. The week of termination is calculated beginning at 12:01 a.m.
Monday and ending at 12 midnight the following Sunday. 

Technology Package Refund Policy
Technology package refunds will be made for students who officially withdraw from

ALL classes and return their laptop to the Information Technology Department (IT)
according to the following schedule:
Prior to the start of the quarter 100%
During the first week of the quarter 100%
During the second week of the quarter 80%
During the third week of the quarter 40%
During the fourth week of the quarter 20%
After the fourth week of the quarter NO REFUND

Should a laptop not be returned, all efforts will be made by IT to contact the student
to arrange for return of the laptop. The Use Agreement that the student signed
requires that the student return the equipment to the university within five days prior
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to the expiration or termination of the Use Agreement. The Use Agreement begins the
first day of the first month following the date that this Use Agreement is signed or
upon delivery of the equipment, whichever is earlier. The “Use Agreement Period”
shall extend from the Use Agreement begin date to the user’s graduation date from
MSOE. When the user becomes a non-registered student of MSOE, the Use
Agreement is terminated and the laptop must be returned. MSOE will take legal
action to retrieve the equipment or its value from the user. Questions regarding the
technology package refund policy should be directed to IT. 

Policies for Financial Aid Recipients
Satisfactory Academic Progress Policy for MSOE Financial Aid Recipients
In accordance with federal regulations, financial aid recipients are required to

complete a minimum percentage of credits attempted, (defined as the Quantitative
Component of Satisfactory Academic Progress) as well as maintain a cumulative
grade point average (CGPA) (known as the Qualitative Component of Satisfactory
Academic Progress) that would lead to the attainment of a degree.

Quantitative
In accordance with federal regulations, students must successfully complete at least

67 percent of cumulative credits attempted. The maximum time frame to complete a
degree is within 150 percent of the published length of the degree program. To
determine the published length of a degree program, please refer to the program’s
track listed in the Undergraduate Academic Catalog.

1) Students will be monitored at the end of the each academic term including
summer.

2) Students not meeting the minimum percentage after a given academic term will
be placed on financial aid warning for their next term of attendance.

3)While on financial aid warning, the student is still eligible for financial aid but
the student must meet the required minimum percentage. 

a. If the student completes enough credits to meet the minimum percentage, the
financial aid warning will be lifted.

b. If the student does not complete enough credits to meet the minimum
percentage during the financial aid warning term, the student will be placed
on financial aid suspension and will not qualify for financial aid for their next
term of attendance.

Please note:
1) Your enrollment level is determined by what you are registered for as of 
4:30 p.m. Friday of week one each term. 

2) Transfer credits accepted from other schools will be counted toward completion
of the degree program as both hours attempted and hours completed.

3) Attempted credits include successfully completed credits (grades A-D), earned
F’s, incompletes, withdrawals and courses that were grade replaced.

4) Completed credits include successfully completed credits (grades A-D).

5) MSOE scholarships, grants, and loans are awarded for a maximum of six 
full-time years (18 full-time terms).
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Qualitative
In accordance with federal regulations, a student’s CGPA must be reviewed at the

end of each term of attendance including summer.

1) Students who have not maintained a 2.00 CGPA at the time of review will receive
a financial aid warning for their next term of attendance. 

2)While on financial aid warning, the student is still eligible for financial aid, but
the student must reestablish a 2.00 CGPA. 

a. If the student reestablishes a 2.00 CGPA or higher, the financial aid warning
will be lifted.

b. If the student does not reestablish the 2.00 CGPA during the financial aid
warning term, the student will be placed on financial aid suspension and will
not qualify for financial aid for their next term of attendance.

Appeals

Students may appeal the suspension of their financial aid eligibility. Appeals should
be submitted in writing to the Financial Aid Office, addressed to the director. The
director, in consultation with Financial Aid Office staff members, will review the
appeal and notify the student in writing regarding the appeal. Students will be able to
file an appeal on the following basis: The death of a relative, injury or illness of the
student, or other documented extenuating circumstances. Students must also
indicate why the student failed to make satisfactory progress and what has changed
in the student’s situation that will allow the student to demonstrate satisfactory
academic progress. Students are limited to two suspension appeal requests while
attending MSOE.

Financial Aid Probation
Students whose appeals have been approved will be placed on financial aid

probation for their next term of attendance. While on financial aid probation, the
student must re-establish a 2.00 CGPA and/or complete at least 67 percent of
cumulative credits attempted. If it is determined prior to the probation term that the
student will not meet the requirements of the financial aid probation during the
probation term, an academic plan will be developed for the student.

Academic Plan
MSOE’s Academic Plan will be developed on individual basis which may include

academic performance requirements, meetings with an academic advisor, Learning
Resource Center and/or MSOE Counseling Services. Failure to meet the requirements
of MSOE’s Academic Plan will result in suspension of financial aid the next term 
of attendance.

MSOE Academic Scholarship Policy

• Full-time enrollment must be maintained in order to remain eligible for
scholarships. Full-time enrollment is defined as being registered for 12 or more
credits per quarter and is determined by your enrollment status as of 4:30 p.m.
on Friday of week one of each quarter. 

• Initial scholarship reviews and revisions will be conducted at the end of a
student’s second full-time academic year of study. 
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• Students who have achieved a cumulative GPA (CGPA) of 3.01-4.00 at the time
of review will receive an increase of $500 to the scholarship for the next
academic year. Scholarship increases in subsequent years will be $500 if a
student maintains a CGPA of 3.01-4.00 as determined at the end of year review. 

• Students who have never received a scholarship in the past, but who at the time
of review have completed full-time studies in the previous academic year and
have achieved a CGPA of 2.50-3.00 will receive an initial scholarship amount of
$6,000 for the next academic year. Students who have achieved a CGPA of 
3.01-4.00 will receive an initial scholarship of $8,000 for the next academic year.
Subsequent adjustments will be addressed as stated above. 

• The MSOE Academic Scholarship may be extended to a sixth full-time year (up
to 18 full-time quarters).

Please note that there is a separate MSOE Presidential Scholarship policy.
Recipients of MSOE’s Presidential Scholarship can contact the Financial Aid Office
for a copy of this policy.

Repeated Course Work
Your enrollment level is determined by what you are registered for as of 4:30 p.m.

Friday of week one each term. Repeated courses will be included in the
determination of your enrollment status for financial aid purposes. Successfully
completed courses that have been repeated more than once will not be considered
when determining your enrollment status.



Other Academic Resources

Library Resources
The Walter Schroeder Library is a service-oriented facility committed to providing

scholarly, educational, and other types of information resources and services to the
MSOE community—including students, faculty and staff—in response to the
educational, research, administrative and social concerns of the university. The
collection consists of print books, e-books, print journals, e-journals, newspapers,
master’s theses, microforms, selected senior design projects, electronic databases
and media programs. The library houses a number of special collections, including
the Fred Portz, Sr. Special Chemistry Collection and a popular movie DVD collection.
The library’s catalog, Horizon, can be accessed via the Internet. The library’s website
is available at www.msoe.edu/library. 
In addition to maintaining its collection of materials, the library offers a number of

other services, including interlibrary loan, database training, library instruction, the
ASTM standards delivery service, and extensive research and documentation help,
which includes access to the Refworks bibliographic management service. The library
provides access to several bibliographic and full-text databases, available both on
campus and remotely. Electronic books and journals are also made available by the
library via the campus network and the library website. Through its extensive
database services, the library offers access to more than 90,000 electronic journals
and more than 100,000 e-books. Important database services include IEEE/IEL,
ebrary, ScienceDirect, JSTOR, EI Compendex, and a variety of databases from
ProQuest and EbscoHost. A popular paperback book lounge area, an elegant
conference meeting room (the Schroeder Room), group study rooms, a digital
photocopier/printer, Internet research desktop and laptop computers and free
printing are available, as well as food and beverage vending machines and café
seating. Study rooms and several study areas are networked and the library is
wireless. A math/physics drop-in tutoring lab, sponsored by the Learning Resource
Center, is hosted by the library. The library also houses archives that document the
history of the university. In cooperation with the Center for BioMolecular Modeling
(CBM), the library additionally maintains a unique Model Lending Library that makes
available on loan several of the physical biomolecular models produced by the CBM.
The library regularly features unique exhibits.
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Applied Research
Main Office: Allen-Bradley Hall of Science, S-149
Phone: (414) 277-7195
Fax: (414) 277-7470

Applied Technology CenterTM (ATC)
MSOE’s philosophy of an applications-oriented education – a full theoretical base

plus hands-on technological experience – is exemplified by its research arm, the
Applied Technology Center™. The ATC is well known for its success in the transfer of
technology from the laboratory to the marketplace so that new discoveries and
inventions strengthen economic development, protect the environment and benefit
human life. The ATC uses MSOE staff, faculty and student expertise to solve
technological problems confronting business and industry. There are a number of
opportunities for students to contribute to important cutting-edge developments
while interacting with faculty, staff, industry and government. Students fulfill the
roles of research assistants as part-time or summer employees.
The Applied Technology Center undertakes hundreds of projects annually

supporting business, industry and governmental sectors with research, design,
development and evaluation of products, processes and systems. Staff can construct
and evaluate prototypes and assist in providing technology transfer, helping to fulfill
the global objectives of applying engineering talents for the betterment of life for 
all people.
Some of the areas include:
• Center for BioMolecular Modeling
• Students Understanding eNergy (SUN) Project
• Rapid Prototyping Center
• Fluid Power Institute™
• Engineering Research Center for Compact and Efficient Fluid Power1
• Clinical and Translational Science Institute2
• Photonics and Applied Optics Center
• Construction Science and Engineering Center
• Center for Sustainability
• Professional Education
• Wisconsin Energy Research Consortium3

• Institutional Review Board (IRB)

The Center for BioMolecular Modeling creates unique physical models of
molecular structures using rapid prototyping and animation technologies. The center
works with research scientists to create custom models of the proteins whose
structures they are investigating. The center also works closely with educators at both
the secondary and post-secondary levels to create innovative products that make the
molecular world real for students. The center is unique in the world, bringing
together the disciplines of engineering, structural biology and computer
visualization.
The Students Understanding eNergy (SUN) Project focuses upon biological energy.

Innovative instructional materials useful in teaching energy-related topics at the high
school and undergraduate levels are being used and evaluated. The many analogies
between the hydrogen fuel cell and the biological processes of photosynthesis and
cellular respiration are highlighted.
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1With University of Minnesota, Purdue University, Georgia Tech, University of Illinois, Vanderbilt University, 
North Carolina A&T.

2 With Medical College of Wisconsin, Marquette University, UW-Milwaukee, Froedtert Hospital, Children’s Hospital of
Wisconsin, Milwaukee VA Medical Center and BloodCenter of Wisconsin.

3 With Marquette University, UW-Milwaukee, UW-Madison and several industrial partners 



Rapid Prototyping Center (RPC) offers students opportunities to work with faculty,
staff and a consortium of client-members (such as Bombardier Recreational Products
and Kohler Co.) to reduce product development cycle time and develop products
using the technology of rapid prototyping/additive manufacturing. Rapid
Prototyping (RP) is a process that enables a 3D object to be created quickly and
automatically from computer data. MSOE is the only university in the world to have
multiple machines that use each of the five leading types of RP techniques. 
The center can create detailed 3D digital files of objects up to—and including—full-

size vehicles using unique hand-held laser scanners. A recent major project resulted
in creating all the physical parts of a full-size off-road vehicle.
Rapid Prototyping Research continues to advance the state-of-the-art in additive

technologies and hybrid fabrication in a range of areas including medical, aerospace,
fluid power, metal fabrication, nanotech, biotech and biomolecular. Emerging RP-
structures and processes developed in the RP research laboratory are pushing the
envelope of traditional manufacturing to new levels. Rapid prototyping research is
involved in several programs targeting the low-cost production of advanced
microdevices for medical and aerospace applications including stents and micro-
rocket nozzles.
There is significant activity in novel internally structured solid objects and

advanced high-resolution metal casting processes. With the additive nature of Solid
Freeform Fabrication it is possible to create structures never thought possible, such
as complex, three dimensional lattice structures.

Fluid Power Institute™(FPI), one of the first centers of its kind in the country,
remains a pioneer in research, mechatronics and fluid power education. Through its
state-of-the-art facilities it conducts a variety of performance, endurance and
environmental evaluations of components and systems. FPI also performs
component and system design, modeling and simulation, system integration and
prototyping, and develops and delivers various educational programs. A $5 million
endowment from the estate of Otto J. Maha provides the potential for continued
advancement of fluid power research and education.
FPI uses an interdisciplinary workforce comprised of faculty and staff from various

academic departments, and undergraduate and graduate students to conduct fluid
power, motion control and related industry projects. FPI’s approach utilizes
mechanical, electrical, computer and software engineering along with MSOE’s 
Rapid Prototyping Center. MSOE is a member of the National Fluid Power
Association and supports the activities of the Fluid Power Society and the Fluid
Power Educational Foundation.
Undergraduates, in various degree programs, may be hired beginning in their

freshman or sophomore years and work 10-20 hours per week during the academic
year and full time in the summer. 
FPI research assistants acquire two to four years of hands-on experience combined

with fluid power courses, giving them excellent problem-solving and interpersonal
skills. They often receive job offers upon graduation, from equipment and
component manufacturers, OEM’s, distributors and users.
Engineering Research Center for Compact and Efficient Fluid Power (CCEFP)

develops compact, next-generation, fluid powered devices — systems that use
pressurized liquids or gasses to transmit power, with applications in aerospace,
agriculture, construction, health care, manufacturing, mining and transportation.
Researchers are developing a range of new technologies, such as hybrid vehicles 
with efficient fluid power components and wearable fluid-power assisted devices 
that run for extended periods without external energy sources — ideal mobility aids
for people with disabilities or power sources for compact machines such as

50



51

emergency rescue robots. MSOE is partnered with six other leading universities. 
The center involves a significant number of students at the partnering universities.
There are numerous summer internship opportunities with the more than 50
companies who co-sponsor the center. 
The Clinical and Translational Science Institute (CTSI), a regional biomedical

collaboration of Medical College of Wisconsin, MSOE and others, involves clinical
and translational science. The CTSI collaboration advocates, facilitates and fosters
the continuum of research from bench to bedside to community practice. The 
effort capitalizes on the strong foundation of basic science and community outreach
programs within the academic institutions of southeastern Wisconsin. Its goal is to
diminish the barriers between disciplines and institutions and to encourage novel
approaches to solving complex medical problems that draw on our complementary
engineering and biotechnology expertise.
Photonics and Applied Optics Center comprises the Applied Optics Laboratory and

the Photonics and Sensors Laboratory. The center’s laboratories are in an extremely
low-vibration site that allows performance of the most sensitive optical projects and
experiments. The center includes six four-by-eight optical tables and a collection of
optical instruments and apparatuses that include picowatt optical power meters,
computer-controlled monochromators, a broad array of optical sources including
lasers and light-emitting diodes and fiber optic components including an optical
time-domain reflectometer.
The center’s support for industry has included consulting projects for small and

large local corporations. All of those projects have involved testing of the properties of
light-emitting diodes, laser diodes and incandescent light sources, and the design of
apparatuses that use those light sources. 
The Construction Science and Engineering Center promotes innovation in the

building design and construction industries by conducting applied research in
structural materials and systems as well as construction methods. The center’s
laboratory has approximately 2,100 square feet of floor space and a clear height of 36
feet. There is a large door for truck access and an overhead crane with two 5-ton
trolleys. Specialized and adaptable structural testing systems, including a two-
channel digitally controlled system, can produce loads from 50 to 500,000 pounds on
specimens up to 24 feet tall. The lab has multiple computerized data acquisition
capabilities and an extensive array of transducers for measuring force, displacement,
and strain. Academic course activities in this laboratory ensure that MSOE graduates
understand the physical realities of structural behavior and construction.
The Center for Sustainabilityworks to sustain, improve and promote renewable

energy projects on campus and throughout Milwaukee and Wisconsin. Its scope
transcends departmental boundaries and involves integration among a broad array of
research and educational activities and projects. The Center for Sustainability
collaborates with other universities and industry leaders on green building studies
and environmental projects such as minimizing waste and improving energy
efficiency, among others.
Several new programs are under development dealing with alternative energy

sources. A 30 kW solar electric photovoltaic array is installed on a main campus
building. Its output is monitored and the information is used in several courses in
mechanical, electrical, architectural engineering and physics. In addition, a solar
thermal system is installed on the roof of the Margaret Loock Residence Hall.
Undergraduate research assistants, working with faculty, may be involved in funded
environmental engineering projects.
Professional Education seminars at MSOE, covering topics in fluid power and

motion control, offer participants opportunities to explore technological
developments and current applications and techniques. The programs are designed
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to keep practicing engineers abreast of new developments and applications, and also
to provide a basic understanding of the technology to new entrants into the field.
These hands-on, application-oriented seminars are based on applied research
conducted by MSOE scholars using state-of-the-art laboratories with industrial-size
equipment.
A state-of-the-art fluid power and motion control training unit has recently been

developed. The units are universal, transportable, compact and are designed to be
used for professional education programs at the customer’s site. It has been
engineered to cover a variety of disciplines including hydraulics, electro-hydraulic,
pneumatic, electro-pneumatic and electro-mechanical, and features state-of-the-art
software, HMI loaded with MATLAB®/Simulink®, Automation Studio and customer-
made software.
MSOE, UW-Milwaukee (UWM), Marquette University and UW-Madison, in

partnership with several regional companies and foundations, have formed the
Wisconsin Energy Research Consortium (WERC). WERC’s mission is to develop an
internationally recognized energy technology research center in Wisconsin and to
create an infrastructure and enterprise that is capable of competing at a national level
for large-scale energy research projects. The center brings the best area research minds
together to advance energy solutions that return benefits for the nation and generations
to come. In addition, WERC influences area engineering students to consider careers in
the extremely important and interesting fields of sustainability and energy.

Research with Human Participants

The Institutional Review Board (IRB) is an administrative body established to
protect the rights and well being of human participants recruited to participate in
research activities. MSOE complies with requirements set forth in Title 45, Part 46 of
the code of Federal Regulations (45 CFR 46), known as the “Common Rule,” as well as
Wisconsin State laws and MSOE policies.
All students, staff and faculty at MSOE planning on conducting research involving

human participants must submit an IRB protocol application for review and
approval by the MSOE IRB. Review and approval must be completed before human
participants are recruited and research begins. The mission of the IRB is to ensure
the adequacy of the research plan, to minimize risks and to maximize the benefits for
human subjects’ who participate in research. If the investigator is a student, the
research must be performed under the supervision of an MSOE faculty or staff
member who by his or her signature assumes responsibility for the conduct of that
research with respect to the proper safeguards of the rights of participants.
Research is defined (45 CFR 46.102(d)) as “a systematic investigation, including

methodology, development, testing and evaluation, designed to develop or
contribute to generalizable knowledge.” This definition includes formal
investigations from which the results will be publicly disseminated, pilot projects,
exploratory research, educational research and research undertaken by students for
purposes of classroom work, independent study, senior design and change projects,
surveys, master degree theses and includes research with human subjects conducted
for non-academic purposes.
Human participant is defined (45 CFR 46.102(f)) as “a living individual about whom

an investigator conducting research obtains data through intervention or interaction
with the individual or the collection of identifiable private information.” Intervention
includes both physical procedures by which data is gathered (for example, blood
pressure readings, exercising, equipment design, etc.) and manipulations of the
subject or the subject's environment (heat, light, temperature, etc.) Interaction
includes communication or interpersonal contact between the investigator and
subject (interviews, focus groups, surveys, etc). Private information includes



information (academic, financial, medical records, etc.) about behavior that occurs in
a context in which the subject can reasonably expect that no recording is taking place
or information the subject has provided for a specific purpose can reasonably expect
will not be made public.
IRB protocol packets are available online at http://inside.msoe.edu/academics or

from the IRB administrator. Contact the IRB administrator at (414) 277-2835 for more
information or assistance in writing the protocol.

Disability Services
The Learning Resource Center offers services for students with disabilities through

University Disability Services, located on the third floor of the Student Life and
Campus Center. Students with disabilities can work with the disability services
coordinator to receive academic accommodations that they may need due to a
documented disability, such as Learning Disabilities, Aspergers Syndrome, Attention
Deficit Disorder, depression or anxiety, and all physical disabilities. Students seeking
assistance will work with the coordinator to develop an individual accommodation
plan that will encompass all areas of their academic life. These accommodations may
include assistance with note-taking, alternative text, or testing accommodations.
Each plan is designed around the individual student’s needs. For questions, contact
the coordinator of university disability services at (414) 277-2476.

Center for Entrepreneurship 
MSOE established the Uihlein-Spitzer Center for Entrepreneurship to provide

resources to a flourishing mindset of entrepreneurship among MSOE faculty and
students. Entrepreneurial values are instilled in students, preparing them to join
business and industry in leadership roles, improving profitability and productivity.
Our students develop new products, design new processes and uncover new markets.
Some even start their own businesses. When it comes to entrepreneurship, MSOE
students take the helm.
The Center’s efforts are directed by G. Woodrow Adkins, the Uihlein/Spitzer Chair

of Entrepreneurship in the Rader School of Business. Professor Adkins draws upon
MSOE faculty, experts in business and his experience as an entrepreneur and
executive to provide a range of services available through the center, including:
• business concept refinement.
• ideation assistance.
• financial resource identification.
• market identification and feasibility.
• business plan development.

The center supports efforts to integrate entrepreneurial skills into engineering,
technology and business education, such as involvement with the Kern
Entrepreneurial Education Network (KEEN) grant and the National Collegiate
Inventors and Innovators Alliance (NCIIA).
Businesses need more than graduates who excel in their field; businesses need

leaders — who think in innovative ways, plan and manage projects and use
technology to bring projects to fruition. These entrepreneurial skills are key
components for the future competitiveness of U.S. companies. 
Entrepreneurs in the United States have generated between 60 and 80 percent of 

all new jobs in the last decade. Entrepreneurs in small businesses represent 97
percent of all exporters of goods and are a growing sector for women and other
minorities. Entrepreneurship is a big deal, driving the U.S. economy and influencing
global enterprise.
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Information Technology Department
Information Technology Department 
Help Desk: S301
Phone: (414) 277-7288 
www.msoe.edu/it

The Information Technology Department (IT) is responsible for providing,
maintaining and supporting technology-based services to both the academic and
administrative sides of the MSOE community. IT focuses on using technology to
effectively support the educational mission of the university, enabling tools and
technology used in enrollment processes, academic courses, career placement,
alumni services and more. 

Technology Package
MSOE leads the state in its commitment to technology; it was the first university in

Wisconsin to require its students to have laptop computers. The visionary program,
started in 1999, is continuously evolving to provide students immediate access to the
technology that they require to better facilitate communication and collaboration
between students, faculty and the public. 
Upon acceptance of the MSOE computer usage agreement, students are provided

with laptops containing standardized software tools based on degree program, online
course management systems, user training and the support required to enable
effective and efficient use of technology within the academic and student life
experience. Students are provided access to the MyMSOE web portal and campus
intranet, with personalized and in-depth academic and student information.
This access allows students to utilize the wired and wireless network access across

the campus and gives them the ability to connect to the MSOE network from a remote
location. The Help Desk has extensive hours available seven days per week to assist
with any technology issues experienced, with guaranteed loaner laptops available if
required. 
IT also provides auxiliary services such as printing and copying and a program that

enables students to use their MSOE ID card as a debit card at all campus food service
facilities, the campus bookstore, and at a variety of local businesses.

Grohmann Museum
One of the newest additions to

MSOE’s campus is the
Grohmann Museum, home to
the world’s most comprehensive
art collection dedicated to the
evolution of human work. It
serves as home to the General
Studies Department where
students take their courses in
state-of-the-art classrooms and
study the artwork and
sculptures, which range from
1580 to today, as part of their
course work. The museum also
houses a library that students
can use as a resource.
The museum welcomes the
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public to three floors of galleries where a core collection is displayed as well as special
themed exhibitions, so there is always something new to see. The museum also has a
spectacular rooftop sculpture garden and amenities such as a vending café and store.
The Grohmann Museum collection comprises more than 800 paintings and

sculptures that reflect a variety of artistic styles and subjects that document the
evolution of organized work, from farming and mining to trades like glassblowing and
seaweed gathering. Later, it is machines and men embodying the paradoxes of
industrialism — dark factory interiors with glowing molten metal juxtaposed 
with workers.
The museum is named in honor of Dr. Eckhart Grohmann, an MSOE Regent,

Milwaukee businessman and avid art collector, who donated the Man at Work
collection to MSOE in 2001 and subsequently the funds to purchase, renovate and
operate the museum that bears his name. Dr. Grohmann and his wife, Ischi, are
longtime supporters of MSOE. 

Project Lead The Way (PLTW)
MSOE proudly serves as the National Affiliate University for PLTW in the state of

Wisconsin and has been involved in the program since 2004, with a major proponent,
the Kern Family Foundation. PLTW is a national program forming partnerships
among public schools, higher education and the private sector to increase the
quantity and quality of graduating science, technology, engineering and math
professionals. PLTW offers middle- and high-school curricula that, when combined
with college preparatory mathematics and science courses, is a terrific introduction
to the scope, rigor and discipline that engineering and technical programs require.
The Wisconsin program has grown rapidly with 200 schools participating in the 
2009-2010 school year. Nationally, all 50 states and District of Columbia now
participate in PLTW and it has improved the math, science and reading skills of
participants as compared to students in traditional four-year, pre-college programs.
Students who participate may be eligible for undergraduate college credit, and at
MSOE and other institutions PLTW alumni are eligible for special scholarships. 
The Project Lead The Way office is located in the Student Life and Campus Center,
room CC386.

Milwaukee U.S. Export Assistance Center
MSOE’s Rader School of Business sustains a strategic partnership with the U.S.

Department of Commerce, Commercial Service’s Milwaukee Export Assistance
Center. The U.S. Commercial Service has offices in more than 100 American cities
and 80 countries throughout the world and assists businesses throughout America in
realizing their export potential. The Milwaukee Export Assistance Center is located on
MSOE’s campus in Rosenberg Hall.
Our partnership provides students, alumni and members of MSOE’s Business

Excellence Consortium (BEC) with a gateway to the Milwaukee Export Assistance
Center’s International Trade Specialist. Staff members of the Milwaukee Export
Assistance Center have many years of experience in international markets in a wide
variety of industrial sectors. They are available to provide export counseling to
interested Wisconsin companies.
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Goethe House
The Goethe House of Wisconsin is a non-profit German-American Cultural Institute

serving Wisconsin since 1958. It is located on the MSOE campus in the Alumni
Partnership Center. They serve as a statewide resource for information 
about the past and present culture of all German-speaking people. Through 
cultural and educational programs the Goethe House seeks to provide greater
awareness of evolving German Society and, in so doing, promote strong relations,
friendship and understanding between Germany and the United States. All MSOE
students, and particularly those who study abroad in Germany, have ready access 
to this unique resource. 
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ACADEMIC DEPARTMENTS – 
PROGRAM OUTLINES

In this section you will find a program track for each major. The number sequences
used under the “Quarter” heading refer to the number of lecture hours, lab hours and
credit value for each course, respectively. For example, 3 – 0 – 3 represents three lecture
hours per week, zero lab hours per week and a total of three credits for the course. 
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Civil and Architectural Engineering and 
Construction Management Department

Main Office: Student Life and Campus Center, CC-69
Phone: (414) 277-7301
Fax: (414) 277-7415
Website: www.msoe.edu/ae

The Civil and Architectural Engineering and Construction Management (CAECM)
Department offers a Bachelor of Science in Architectural Engineering (AE), a Bachelor of
Science in Construction Management (CM), a five-year, freshman-to-master’s program in
civil engineering (CVE) and a Master of Science in Structural Engineering. It also offers a
five-year, double-major option, which allows students to earn both the B.S. in
architectural engineering and B.S. in construction management degrees. MSOE is the
only university in the state of Wisconsin to offer a five-year, freshman-to-master’s
program in civil engineering.

The AE bachelor’s degree has concentrations in building structural, mechanical and
electrical systems design. The CM bachelor’s degree emphasizes building estimating,
scheduling and project management for commercial and industrial building projects. The
freshman-to-master’s civil program offers specializations in structural engineering, water
resources engineering and environmental engineering. 

The CVE program recognizes the growing expectation within the field of civil
engineering of the master’s degree being the first professional level degree for the
practice of civil engineering. All BS and MS degree programs within the CAECM
department are supported by extensive design studios and laboratory facilities. 

Faculty:
Chairperson:

Dr. Deborah Jackman, P.E.
Department Secretary:

Maureen Rochester
Professors:

Dr. Deborah Jackman, Michael J. McGeen, 
Dr. Douglas C. Stahl, Dr. John A. Zachar

Associate Professors:
Dr. Bass Abushakra, Dr. Richard A. DeVries, Robert O. Lemke,
Dr. Francis Mahuta, Dr. Dudley Outcalt, Dr. Jeong Han Woo

Assistant Professors:
Dr. Todd Davis, Dr. William Gonwa, Deanna Leitzke, Dr. Christopher Raebel, 
Dr. Matthew Trussoni, Blake Wentz, Dr. Gulbin Ozcan

Instructor: 
Doug Nelson

Adjunct Professor:
Larry Palank

Adjunct Associate Professors:
Don Gallo, Ward Komorowski, Dr. Mahmoud Maamouri, Jeffrey MacDonald

Adjunct Assistant Professors:
Stephen Arant, James Drought, Richard Eschner, David Grassl, John Houdek,
Dr. Jay Karls, Michael Schuck, J.W. Spear, Ann Woodhull

Lecturers:
Jeffrey Bateman, Mark Beyer, Shauna Boyer, Dan Burazin,  Gert Grohmann,
Michael Kempfert, Tara Kowalski, Joseph LaMonte, Timothy Larson, 
Michael McGann, Kristin Morehouse, Jayme Radomski, Emilio Ramirez,
Katherine Ried, Rachel Rueckert, Douglas Sauer, Jeffrey Saunders, 
Timothy Schneider, Robert Schumacher, Martin Sell, Matthew Tadisch,
Christopher Ulm, Bryce Unger, Kathlyn Videkovich, Andrew Walther

Professors Emeriti:
Dr. Richard Cook, Dr. Carol B. Diggelman, Paul E. Feuerstein, Matthew W. Fuchs,
John Michael Hassler, Dr. H. Peter Huttelmaier
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Bachelor of Science
Architectural Engineering

Program Director:
Dr. John Zachar
Office: CC-70
Phone: (414) 277-7307
Fax: (414) 277-7415
Email: zachar@msoe.edu

This four-year bachelor of science degree program prepares engineers for careers in
the engineering and design of buildings and building systems. Lecture and laboratory
courses integrate theory and the practical application of design principles, practices,
methods and materials. 

Program Educational Objectives
The objectives of the Bachelor of Science in Architectural Engineering (BSAE)

program are as follows:

• Graduates of the BSAE program who choose to pursue registration as a Professional
Engineer can, after attaining the required years of work experience stipulated by the
Board of Examiners, achieve that distinction.
• Graduates of the BSAE program who choose to pursue a graduate degree can
achieve that distinction.
• Graduates of the BSAE program will pursue opportunities to advance their
professional skills through lifelong learning (e.g. graduate studies, conferences,
seminars, short courses and specialty certifications). 
• Graduates of the BSAE program will demonstrate a commitment to their profession
by participating in one or more professional societies in their area of 
technical specialty.
• Graduates of the BSAE program will demonstrate, in their professional practices, an
appreciation for sustainable design.

In accordance with these objectives, the following educational program outcomes
have been formulated.

Student Outcomes
Program graduates will:

• be knowledgeable in the mathematics and sciences areas listed below:
1) Mathematics: calculus through differential equations, probability and statistics
2) Pure sciences: calculus-based physics, general chemistry
3) Engineering sciences: statistics, mechanics of materials, thermodynamics, fluid
mechanics, electronic circuits, engineering economics

• be able to apply knowledge of mathematics, sciences, and engineering 
principles to: 
1) design and conduct experiments;
2) analyze data; and
3) identify, formulate, and solve engineering problems.
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• be knowledgeable in each of the basic architectural engineering curricular areas
listed below that will facilitate communication and interaction with other design
professionals in the development and execution of building projects.
1) Architectural design and architectural history
2) Building electrical systems (MSOE AE design specialty)
3) Building mechanical systems (MSOE AE design specialty)
4) Building structural systems (MSOE AE design specialty)

• be proficient in: 
1) systems design in one of the three MSOE AE design specialties;
2) building construction/construction management issues; and
3) the techniques, skills, and modern engineering tools necessary to enter the
architectural engineering profession in a productive manner.

• be proficient in oral and written communication.
• be able to work effectively in a team environment.
• be knowledgeable of the responsibilities, both professional and ethical, that are
required of the architectural engineer.
• be knowledgeable of the need for lifelong learning, and have the motivation to
pursue it.
• be knowledgeable in the humanities and social sciences and of contemporary
issues necessary to understand the societal and environmental impact of the
architectural engineering profession.

Design Specialties
There are three design specialties offered in the architectural engineering program

beginning in the junior year. Students must select one of the design specialities:

• building electrical systems
• building mechanical systems
• building structural systems

Graduates pursue diversified careers in engineering design or construction-related
areas. Opportunities specific to each design specialty include the following:

Building Electrical Systems

Electrical Systems Engineer – Designs and specifies electrical power, lighting and
communication systems for buildings. Employed in an electrical consulting
design office or in electrical design-construct offices. 

Electric Utility Engineer – Coordinates new building construction with building
owners, design engineers and contractors, and updates customers on
conservation and cost-saving opportunities.

Building Mechanical Systems

Fire Safety/Protection Engineer – Designs various types of fire protection
systems within the building. Systems include sprinkler, chemical
suppression and detection devices.

Heating, Ventilating and Air Conditioning (HVAC) Engineer – Designs the
HVAC systems and prepares the specifications.
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Plumbing Engineer – Designs the water, processing fluid and waste
systems for the building and for the site.

Building Energy Manager/Facilities Engineer – Manages building HVAC
and plumbing systems so as to optimize performance, save energy and 
save money.

Building Structural Systems

Structural Engineer – Analyzes, designs and selects structural systems
and components for various structures. Graduates are employed within
the building industry (e.g., consulting engineering firms, pre-engineered
building industry, steel fabrication and precast concrete systems, and
other structural design areas such as construction equipment
manufacturers).
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Common Positions for All Design Specialities

Building-Insurance Appraiser/Engineer or Architectural/Construction Appraiser –
Provides valuation of real, tangible and intangible personal property; conducts
feasibility studies; and prepares maintenance of property records for industrial
and commercial owners.

Construction Engineer – Manages the construction of a building project or within
a specialized area (e.g., electrical, HVAC, plumbing, fire protection).
Responsibilities include the scheduling of labor trades, material and equipment
for the most economical and expeditious mode of constructing the building.
Employed by general electrical or building environmental contractors.

Plant/Facilities Engineer – The owner’s management liaison person interacting
with architects, contractors and engineers in the design and construction of
remodeling projects, additions and new facilities. Manages and develops such
programs within the plant as energy conservation and preventative maintenance.
Usually involved with fiscal budgeting, scheduling and prioritizing the facilities
construction projects.

Sales/Applications Engineer – Provides technical advice and application of
products to the building industry’s architects, engineers and constructors.
Suppliers and manufacturers of the product depend on the applications engineer
to understand and communicate technical product information to the above
diversified customer base.



63

BACHELOR OF SCIENCE
ARCHITECTURAL ENGINEERING

For All Design Specialties
Model Full-time Track - V6.2

------------QUARTER-------------
FRESHMAN YEAR 1 2 3 
AE-100 Introduction to Architectural Engineering 2-2-3

and Construction Management 
AE-1312 Introduction to Building Information 1-2-1

Modeling I 
EN-131 Composition 3-0-3
HU-100 Contemporary Issues in the Humanities 3-0-3
MA-136 Calculus for Engineers I 4-0-4

AE-1301 Architectural Engineering Graphics 1-2-1
MA-137 Calculus for Engineers II 4-0-4
CH-200 Chemistry I 3-2-4

Elective (HU/SS)1 3-0-3
EN-132 Technical Composition 3-0-3

AE-1231 Building Construction Materials 3-2-4
EN-241 Speech 2-2-3
MA-231 Calculus for Engineers III 4-0-4

Elective (HU/SS)1 3-0-3
PH-2010 Physics I - Mechanics 3-3-4

TOTALS 13-4-14 14-4-15 15-7-18

Total Freshman Year Credits: 47

SOPHOMORE YEAR 4 5 6
AE-200 Statics 4-0-4
AE-2212 Building Construction Methods 2-2-3
MA-235 Differential Equations for Engineers 4-0-4
CH-201 Chemistry II 3-2-4
GE-205 Professional Growth 1-0-0

AE-2011 Mechanics of Materials I 3-0-3
AE-2121 Fundamentals of Thermodynamics 4-0-4
MA-232 Calculus for Engineers IV 3-0-3
AE-225 Specifications and Contracts 3-0-3
PH-2020 Physics II - Electromagnetism and Optics 3-3-4

AE-213 Introduction to Fluid Mechanics 4-0-4
CM-224 Construction Estimating I 3-0-3
AE-2012 Mechanics of Materials II 3-0-3
EE-2503 Linear Circuit Analysis 3-0-3
PH-2030 Physics III - Thermodynamics and 3-3-4

Quantum Physics 

TOTALS 14-4-15 16-3-17 16-3-17

Total Sophomore Year Credits: 49
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------------QUARTER-------------
JUNIOR YEAR 7 8 9 

AE-3011 Principles of Structural Analysis 3-0-3
AE-3112 Heat Transfer and Basic Principles of HVAC 4-0-4
AE-3612 Principles of Electrical Systems Design 4-0-4
CM-3011 Project Management for AEs and CMs 3-0-3
GE-305 Professional Growth 1-0-0
MA-262 Probability and Statistics 3-0-3

AE-3021 Principles of Structural Steel and Concrete Design 4-0-4
AE-3121 Principles of Fire Protection and Plumbing Design 4-0-4
AE-3621 Basic Principles of Illumination and Communications 4-0-4

Design Specialty Course2
BSS: AE-3023 3-2-4
BMS: AE-3131 3-2-4
BEPS: AE-3631 3-2-4
Elective (Math)3 3-0-3

AE-3321 Architectural History 3-0-3
AE-3311 Introduction to Building Information Modeling II 1-2-1

Elective (Free)4 3-0-3
Design Specialty Course2
BSS: AE-303 and AE-304 7-2-8
BMS: AE-3132 and AE-3141 6-4-8
BEPS: AE-3641 and AE-3651 7-2-8

SS-461 Organizational Psychology 3-0-3

TOTALS

BEPS and BSS: 18-0-17 18-2-19 17-4-18
BMS: 18-0-17 18-2-19 16-6-18

Total Junior Year Credits: 54
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------------QUARTER-------------
SENIOR YEAR 10 11 12 
AE-4311 Architectural Design 2-2-3
AE-4712 Architectural Engineering and Construction 1-2-2

Management Design-Build Senior Project I 
AE-4412 Engineering and Building Investment Economics 4-0-4
EN-441 Professional Presentation Techniques 2-2-3
GE-405 Professional Growth 1-0-0

Design Specialty Course2
BSS: AE-401 3-2-4
BMS: AE-411 3-2-4
BEPS: AE-463 3-2-4

AE-4721 Architectural Engineering and Construction 1-3-3
Management Design-Build Senior Project II 

CM-3022 Business and Construction Law 3-0-3
AE-4121 Environmental Science in Building Construction 3-0-3

Elective (HU/SS)1 3-0-3
Design Specialty Course2
BSS: AE-407 3-0-3
BMS: AE-412 3-0-3
BEPS: AE-466 3-0-3

AE-4733 AE Senior Project Working Drawings 2-2-3 
AE-4731 Architectural Engineering and Construction Management 1-3-4

Design-Build Senior Project III 
HU-432 Ethics for Professional Managers and Engineers 3-0-3

Elective (HU/SS)1 3-0-3
Elective (Science)5 3-0-3

TOTALS 13-8-16 13-3-15 12-5-16

Total Senior Year Credits: 47

Total Credits for the Four Years: 197

1There are 12 credits of humanities and social science (HU/SS) electives, 6 must be in humanities (HU) and 6 must be in
social sciences (SS).

2All students must choose one of the three specialty sequences of classes beginning in the winter quarter of the junior
year. These specialties include: Building Structural Systems (BSS); Building Mechanical Systems (BMS); or Building
Electrical Power Systems (BEPS)

3Math electives include the following: MA-343, MA-380, MA-381, MA-382, MA-330, MA-383, MA-387.

4These 3 credits may be taken in any 200 level or above course (or equivalent, if awarded in the form of transfer credit)
that is not preparatory to the program track.

5These 3 credits must be taken from the science area-CH, PH, or SC prefixed courses only. 

Students are required to take the Fundamentals of Engineering (FE) exam in their senior year, as a condition of
graduation.

Students in the Air Force ROTC program can make the following substitutions: AF-300 for General Elective, AF-301 for
EN-441, AF-401 for SS-455 (an SS elective).

Accredited by the Engineering Accreditation Commission of ABET, http://www.abet.org.
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Architectural Engineering Electives

Credits In
Quarter
Hours

Building Electrical Systems Design Specialty
AE-3631 Building Electrical Power Distribution I 4
AE-3641 Building Electrical Power Distribution II 4
AE-3651 Building Illumination and 

Communications Design 4
AE-463 Electrical Power Quality for Buildings 4
AE-466 Project Management for Electrical Engineers 3

Building Mechanical Systems Design Specialty
AE-3131 Building Mechanical Systems I 4
AE-3132 Building Mechanical Systems II 4
AE-3141 Plumbing and Fire Suppression 

Systems Design 4
AE-411 Building Systems Controls 4
AE-412 Energy Management Techniques 3

Building Structural Systems Design Specialty
AE-3023 Advanced Structural Analysis 4
AE-303 Soil Mechanics and Foundations 4
AE-304 Advanced Steel Design 4
AE-401 Advanced Concrete Design 4
AE-407 Wood and Masonry Design 3

Technical Electives
AE-417 Advanced Plumbing Systems Design 3
AE-461 Advanced CAD with Architectural 

Engineering Applications 3
AE-490 Independent Study 3
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Freshman-to-Master’s Degree 
in Civil Engineering

Program Director:
Dr. Francis Mahuta
Office: CC-60D
Phone: (414) 277-7599
Fax: (414) 277-7415
Email: mahuta@msoe.edu

Civil engineers are responsible for the design, construction and maintenance of
the infrastructure necessary to support civilized society. MSOE’s five-year,
freshman-to-master’s civil engineering degree program satisfies the new Civil
Engineering Body of Knowledge for the 21st Century requirements developed by
the American Society of Civil Engineers (ASCE). These new requirements call for
civil engineers to be proficient in both technical and professional skills, including
familiarity with issues of business and public administration, public policy,
globalization, leadership and teamwork. Satisfying these requirements will also
equip students to meet the proposed new licensing requirements developed by
the National Council of Examiners for Engineering and Surveying, which call for a
minimum of a master’s degree or equivalent as a prerequisite for professional
engineering licensure.

MSOE students will be able to specialize in one of the following three civil
engineering disciplines: structural engineering, environmental engineering and
water resources engineering. In addition, students may also choose to take elective
course work from MSOE’s nationally-renowned construction management
program. Alternatively, students may choose to use their technical electives to
pursue a minor in a field such as mathematics, chemistry or physics.
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Program Educational Objectives
Program objectives are broad statements that describe the career and professional

accomplishments that the civil engineering (CVE) program is preparing the graduates
to achieve. The program objectives of MSOE’s CVE program are as follows:

• Graduates who choose to pursue registration as a professional engineer can, after
attaining the required years of work experience stipulated by their state licensing
board, achieve that distinction.
• Graduates will pursue opportunities to advance their professional skills through life-
long learning.
• Graduates will demonstrate a commitment to their profession by participating in
one or more professional societies in their area of technical specialization.
• Graduates will apply the principles of sustainable design in their profession.

Student Outcomes
Student outcomes are narrower statements that describe what students are expected to know
and be able to do by the time of graduation. The student outcomes of the CVE program are as
follows:

• Solve problems in the mathematics and sciences areas listed below, and apply this
knowledge to solve well-defined civil engineering problems:
• Mathematics: calculus through differential equations, probability and statistics
• Natural sciences: calculus-based physics, general and organic chemistry and one
additional area of natural science
• Engineering sciences: statics, mechanics of materials, thermodynamics, fluid
mechanics, materials science
• Probability and statistics

• Understand the importance of the humanities and social sciences to the practice of
civil engineering
• Conduct experiments and analyze the experimental results in more than one area of
civil engineering according to established procedures, as well as design experiments
to meet a need, conduct the experiments, and analyze and explain the resulting data
• Formulate and solve an ill-defined civil engineering problem by selecting and
applying appropriate techniques and tools
• Design a civil engineering system or process to meet desired needs while taking into
account realistic constraints such as economic, environmental, social, political,
ethical, health and safety, constructability and sustainability
• Analyze and solve well-defined civil engineering problems in at least four technical
areas within civil engineering
• Analyze and design a complex system or process in one technical area within civil
engineering 
• Explain key concepts and processes applicable to the following subject areas:
• Project management
• Business management and leadership
• Business/construction law and public policy
• Globalization

• Organize and deliver effective verbal, written, virtual and graphical communications
• Function effectively as a member of a project team
• List attitudes supportive of the professional practice of civil engineering
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• Demonstrate the ability for self-directed learning
• Apply standards of professional and ethical responsibility to determine an
appropriate course of action

Specialties
At MSOE, civil engineering course work provides a broad-based education

touching on each of the traditional areas within the civil engineering field:
structural engineering, environmental engineering, water resources engineering,
transportation, construction, surveying and geotechnical engineering. Students
will then gain in-depth proficiency and design skills in one of these three areas:

Environmental Engineering
Equips graduates to design systems for the production of potable water, the

treatment, disposal, and reuse of wastewater, air-permitting and air-pollution
control, the management of solid and hazardous wastes and the remediation of
contaminated groundwater and subsurface soils.

Water Resources Engineering
Equips graduates to design systems to manage our natural water resources,

including potable water distribution systems, wastewater collection systems,
storm water conveyance systems, and the design of groundwater wells for potable
water production.

Structural Engineering
Equips graduates to design the structures associated with buildings, bridges,

dams and other infrastructure elements.

The MSOE Advantage 
• MSOE is the first and only university in the state of Wisconsin to offer a five-
year, freshman-to-master's degree in civil engineering. 

• With years of experience practicing what they teach, the professors at MSOE
make phenomenal instructors and even better mentors. 

• The laboratories in which you learn the ins and outs of your profession are
industry standard and so are the computer programs you will use. 

• MSOE is the only university in the state of Wisconsin to offer degrees in civil
engineering, architectural engineering and construction management, giving
students more choices with respect to potential career paths .

• Additionally, the program offers the benefits of longstanding partnerships 
with business and industry leaders, as well as a comprehensive focus on
student support. 
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FRESHMAN-TO-MASTER’S DEGREE
CIVIL ENGINEERING 

Model Full-time Track - V1.0

------------QUARTER-------------
FRESHMAN YEAR 1 2 3 
AE-1312 Introduction to Building Information Modeling I 1-2-1
CH-200 Chemistry I 3-2-4
CV-100 Introduction to Civil Engineering 3-0-3
EN-131 Composition 3-0-3
MA-136 Calculus for Engineers I 4-0-4
OR-100 Freshman Orientation 1-0-0

AE-1301 Architectural Engineering Graphics 1-2-1
CH-201 Chemistry II 3-2-4
EN-132 Technical Composition 3-0-3
HU-100 Contemporary Issues in the Humanities 3-0-3
MA-137 Calculus for Engineers II 4-0-4

AE-1231 Building Construction Materials 3-2-4
CH-222 Organic Chemistry I 2-2-3
MA-231 Calculus for Engineers III 4-0-4
PH-2010 Physics I - Mechanics 3-3-4

TOTALS 15-4-15 14-4-15 12-7-15

SOPHOMORE YEAR 4 5 6
AE-200 Statics 4-0-4
EN-241 Speech 2-2-3
GE-205 Professional Growth 1-0-0
MA-235 Differential Equations for Engineers 4-0-4
PH-2020 Physics II - Electromagnetism and Optics 3-3-4

AE-2011 Mechanics of Materials I 3-0-3
AE-2121 Fundamentals of Thermodynamics 4-0-4
AE-225 Specifications and Contracts 3-0-3
MA-232 Calculus for Engineers IV 3-0-3
PH-2030 Physics III - Thermodynamics and 3-3-4

Quantum Physics 

AE-2012 Mechanics of Materials II 3-0-3
AE-213 Introduction to Fluid Mechanics 4-0-4
MA-262 Probability and Statistics 3-0-3
MS-221 Microeconomics 3-0-3
SC-370 Geology and Geophysics 3-0-3

TOTALS 14-5-15 16-3-17 16-0-16
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Environmental Engineering Specialty

------------QUARTER-------------
JUNIOR YEAR 7 8 9
AE-3011 Principles of Structural Analysis 3-0-3
CM-3011 Project Management for AEs and CMs 3-0-3
CV-310 Water Resources Engineering 3-2-4
CV-320 Environmental Engineering 3-2-4
GE-305 Professional Growth 1-0-0
MS-342 Management Principles 3-0-3

BI-102 Cell Biology and Genetics 3-3-4
CV-322 Environmental Laboratory 2-2-3
CV-370 Geotechnical Engineering 3-2-4
CV-440 Design of Air Pollution Control Systems 3-0-3
MS-3411 Leading Project Teams 3-0-3

CV-380 Transportation Engineering 4-0-4
CV-420 Municipal Wastewater Treatment Plant Design 4-0-4
CV-430 Solid Waste Engineering and Design 4-0-4
MS-4545 Finance and Accounting 3-0-3
SS-461 Organizational Psychology 3-0-3

TOTALS 16-4-17 14-7-17 18-0-18

SENIOR YEAR 10 11 12
AE-4412 Engineering and Building Investment Economics 4-0-4
CV-421 Unit Operations and Processes Laboratory 3-3-4
CV-611 Environmental Chemistry 3-2-4

Elective (HU/SS)1 3-0-3
Elective (Technical)2 3-0-3

GE-405 Professional Growth 1-0-0

CV-490 Senior Design Project I 3-0-3
CV-614 Environmental Microbiology 3-0-3

Elective (HU/SS)1 3-0-3
Elective (Technical)2 3-0-3
Elective (Graduate-level)3 3-0-3

CV-492 Senior Design Project II 1-0-3
CV-752 Risk Assessment and Environmental Auditing 3-0-3

Elective (HU/SS)1 3-0-3
Elective (Technical)2 3-0-3
Elective (Graduate-level)3 3-0-3

TOTALS 17-5-18 15-0-15 13-0-15
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------------QUARTER-------------
FIFTH YEAR 13 14 15
CM-212 Surveying 2-3-3
CV-710 Environmental Statistics and Modeling 3-0-3
CV-760 Environmental Law 3-0-3
CV-800 Research and Writing 3-0-3

Elective (HU/SS)1 3-0-3

CM-3022 Business and Construction Law 3-0-3
CV-730 Pollution Prevention and Waste Minimization 3-0-3
CV-890 Capstone Design Project I 3-0-3

Elective (HU/SS)1 3-0-3
Elective (Graduate-level)3 3-0-3

CV-756 Environmental Project Management/ 3-0-3
Life Cycle Cost Analysis 

CV-892 Capstone Design Project II 3-0-3
HU-432 Ethics for Professional Managers and Engineers 3-0-3

Elective (Graduate-level)3 3-0-3
Elective (Graduate-level)3 3-0-3

TOTALS 14-3-15 15-0-15 15-0-15

1 Fifteen elective credits from the HU/SS series of courses are required: six credits from the HU series, six credits from the
SS series, and three credits from the SS-45X course sequence. 

2 Nine technical elective credits are required that may be used to:

• Obtain a minor in mathematics, business management, or chemistry
• Gain depth in another specialization area within the civil engineering program
• Take related courses from the existing B.S. Architectural Engineering and Construction Management programs
• Take courses in another field of engineering

All students must submit a proposed list of course to be used to satisfy this requirement to the Program Director for
review and approval prior to taking any of these credits.

3 Fifteen graduate elective credits are required; see the prescribed graduate elective course list for options.

Students are required to take the Fundamentals of Engineering (FE) exam in their senior year as a condition of
graduation. 

Students in the Air Force ROTC program can make the following substitutions: 

• AF-301 for advanced TC course
• AF-401 for SS-45X course

Structural Engineering Specialty

------------QUARTER-------------
JUNIOR YEAR 7 8 9
AE-3011 Principles of Structural Analysis 3-0-3
CM-3011 Project Management for AEs and CMs 3-0-3
CV-310 Water Resources Engineering 3-2-4
CV-320 Environmental Engineering 3-2-4
GE-305 Professional Growth 1-0-0
MS-342 Management Principles 3-0-3

AE-3021 Principles of Structural Steel and Concrete Design 4-0-4
AE-3023 Advanced Structural Analysis 3-2-4
CV-370 Geotechnical Engineering 3-2-4

Elective (Math) 5 3-0-3
MS-3411 Leading Project Teams 3-0-3

AE-304 Advanced Steel Design 3-2-4
CV-380 Transportation Engineering 4-0-4
CV-470 Foundation Design 4-0-4
MS-4545 Finance and Accounting 3-0-3
SS-461 Organizational Psychology 3-0-3

TOTALS 16-4-17 16-4-18 17-2-18
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------------QUARTER-------------
SENIOR YEAR 10 11 12
AE-4412 Engineering and Building Investment Economics 4-0-4
AE-610 Applied Finite Elements 3-0-3
AE-612 Structural Dynamics 3-0-3
AE-740 Reinforced Concrete Member Design 3-0-3
GE-405 Professional Growth 1-0-0

Elective (Technical)2 3-0-3

AE-614 Lateral Loads on Structural Systems 3-0-3
AE-616 Structural Stability 3-0-3
CV-490 Senior Design Project I 3-0-3

Elective (HU/SS)1 3-0-3
Elective (Technical)2 3-0-3

CV-492 Senior Design Project II 1-0-3
Elective (HU/SS)1 3-0-3
Elective (Technical)2 3-0-3
Elective (Graduate-level)3 3-0-3
Elective (Graduate-level)3 3-0-3

TOTALS 17-0-16 15-0-15 13-0-15

FIFTH YEAR 13 14 15
CV-800 Research and Presentation 3-0-3
CM-212 Surveying 2-3-3

Elective (HU/SS)1 3-0-3
Elective (Graduate-level)3 3-0-3
Elective (Graduate-level)3 3-0-3

AE-730 AISC Steel Design 3-0-3
CV-890 Structural Engineering Design I 4 3-0-3
CM-3022 Business and Construction Law 3-0-3

Elective (HU/SS)1 3-0-3
Elective (Graduate-level)3 3-0-3

CV-892 Structural Engineering Design II 4 3-0-3
HU-432 Ethics for Professional Managers and Engineers 3-0-3

Elective (HU/SS)1 3-0-3
Elective (Graduate-level)3 3-0-3
Elective (Graduate-level)3 3-0-3

TOTALS 14-3-15 15-0-15 15-0-15

1 Fifteen elective credits from the HU/SS series of courses are required: six credits from the HU series, six credits from the
SS series, and three credits from the SS-45X course sequence. 

2 Nine technical elective credits are required that may be used to:
• Obtain a minor in mathematics, business management, or chemistry
• Gain depth in another specialization area within the civil engineering program
• Take related courses from the existing B.S. Architectural Engineering and Construction Management programs
• Take courses in another field of engineering
All students must submit a proposed list of courses to be used to satisfy this requirement to the program director for 
review and approval prior to taking any of these credits.

3 Twenty-one graduate structural engineering elective credits are required; see the prescribed graduate elective course list
for options.

4 Students choosing the capstone project report option must substitute one graduate structural engineering elective and
one graduate elective course for the AE-890/892 capstone project course sequence. 

5 Math electives may be chosen from the following: MA-330, MA-343, MA-380, MA-383, MA-387 

Students are required to take the Fundamentals of Engineering (FE) exam in their senior year as a condition of
graduation.

Students in the Air Force ROTC program can make the following substitutions:
• AF-301 for advanced TC course
• AF-401 for SS-45X course
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Water Resources Engineering Specialty

------------QUARTER-------------
JUNIOR YEAR 7 8 9
AE-3011 Principles of Structural Analysis 3-0-3
CM-3011 Project Management for AEs and CMs 3-0-3
CV-310 Water Resources Engineering 3-2-4
CV-320 Environmental Engineering 3-2-4
GE-305 Professional Growth 1-0-0
MS-342 Management Principles 3-0-3

CV-410 Hydrology 3-0-3
CV-415 Hydraulics 3-2-4
CV-370 Geotechnical Engineering 3-2-4

Elective (Math)4 3-0-3
MS-3411 Leading Project Teams 3-0-3

CV-380 Transportation Engineering 4-0-4
CV-411 Storm Water Management Systems Design 4-0-4
CV-416 Analysis and Design of Sewerage Systems 4-0-4
MS-4545 Finance and Accounting 3-0-3
SS-461 Organizational Psychology 3-0-3

TOTALS 16-4-17 15-4-17 18-0-18

SENIOR YEAR 10 11 12
AE-4412 Engineering and Building Investment Economics 4-0-4
CV-418 Analysis and Design of Water Distribution Systems 3-0-3
CV-611 Environmental Chemistry 3-2-4

Elective (HU/SS)1 3-0-3
Elective (Technical)2 3-0-3

GE-405 Professional Growth 1-0-0

CV-490 Senior Design Project I 3-0-3
CV-614 Environmental Microbiology 3-0-3

Elective (HU/SS)1 3-0-3
Elective (Technical)2 3-0-3
Elective (Graduate-level)3 3-0-3

CV-492 Senior Design Project II 1-0-3
CV-752 Rick Assessment and Environmental Auditing 3-0-3

Elective (HU/SS)1 3-0-3
Elective (Technical)2 3-0-3
Elective (Graduate-level)3 3-0-3

TOTALS 17-2-17 15-0-15 13-0-15
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------------QUARTER-------------
FIFTH YEAR 13 14 15
CM-212 Surveying 2-3-3
CV-710 Environmental Statistics and Modeling 3-0-3
CV-760 Environmental Law 3-0-3
CV-800 Research and Writing 3-0-3

Elective (HU/SS)1 3-0-3

CM-3022 Business and Construction Law 3-0-3
CV-730 Pollution Prevention and Waste Minimization 3-0-3
CV-890 Capstone Design Project I 3-0-3

Elective (Graduate-level)3 3-0-3
Elective (HU/SS)1 3-0-3

CV-756 Environmental Project Management/ 3-0-3
Life Cycle Cost Analysis

CV-892 Capstone Design Project II 3-0-3
HU-432 Ethics for Professional Managers and Engineers 3-0-3

Elective (Graduate-level)3 3-0-3
Elective (Graduate-level)3 3-0-3

TOTALS 14-3-15 15-0-15 15-0-15

1 Fifteen elective credits from the HU/SS series of courses are required: six credits from the HU series, six credits from the
SS series, and three credits from the SS-45X course sequence. 

2 Nine technical elective credits are required that may be used to:
• Obtain a minor in mathematics, business management, or chemistry
• Gain depth in another specialization area within the civil engineering program
• Take related courses from the existing B.S. Architectural Engineering and Construction Management programs
• Take courses in another field of engineering
All students must submit a proposed list of course to be used to satisfy this requirement to the program director for 
review and approval prior to taking any of these credits.

3 Fifteen graduate elective credits are required; see the prescribed graduate elective course list for options.

4 Math electives may be chosen from the following: MA-330, MA-343, MA-380, MA-383, MA-387 

Students are required to take the Fundamentals of Engineering (FE) exam in their senior year as a condition of
graduation. 

Students in the Air Force ROTC program can make the following substitutions:
• AF-301 for advanced TC course
• AF-401 for SS-45X course
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Civil Engineering Required Specialty Courses/Elective
Credits 

Environmental Engineering Required Undergraduate Specialty Courses
CV-322 Environmental Laboratory 3
CV-420 Municipal Wastewater Treatment Plant Design 4
CV-421 Unit Operations and Processes Laboratory 3
CV-430 Solid Waste Systems Engineering and Design 4
CV-440 Design of Air Pollution Control Systems 3

Structural Engineering Required Undergraduate Specialty Courses
AE-3021 Principles of Structural Steel and Concrete Design 4
AE-3023 Advanced Structural Analysis 4
AE-304 Advanced Steel Design 4
CV-470 Foundation Design 4
AE-740 Reinforced Concrete Member Design 3

Water Resources Engineering Required Undergraduate Specialty Courses
CV-410 Hydrology 3
CV-411 Storm Water Management Systems Design 4
CV-415 Hydraulics 4
CV-416 Analysis and Design of Sewerage Systems 4
CV-418 Analysis and Design of Water Distribution Systems 3

Technical Electives*
AE-2212 Building Construction Methods 3
AE-3311 Introduction to Building Information Modeling II 1
AE-4121 Environmental Science in Building Construction 3
AE-720 Masonry Design 3
AE-732 Steel Design for Buildings 3
AE-734 Connection Design 3
AE-744 Prestressed Concrete Design 3
AE-746 Reinforced Concrete Design 3
AE-750 Wood Design 3
AE-760 Modern Structural Systems 3
AE-762 Bridge Design 3
CM-224 Construction Estimating I 3
CM-3013 Construction Project Financial and Cost Control 3
CM-312 Advanced Building Construction Methods and 3

Site Engineering Issues
CM-3210 Construction Scheduling 4
CM-325 Construction Estimating II 4
CM-4002 Sustainable Design and Construction 3
CV-512 Geographical Information Systems 3
CV-540 Air Permitting 3
CV-550 Physical Hydrogeology 3
CV-552 Contaminant Hydrogeology and 3

Groundwater Remediation
CV-554 Ground Water and Soil Remediation Technologies 3
CV-712 Water Quality Analysis and Modeling 3
CV-715 Open Channel Hydraulics 3
CV-720 Design of Biological Wastewater Treatment Processes 3
CV-722 Design of Water Treatment Systems 3
CV-724 Industrial Wastewater Treatment 3
CV-750 Plant Safety/OSHA Issues 3

*Electives numbered 400-500 may be used to satisfy either undergraduate technical elective or
graduate elective requirements (but not both); courses counting towards an undergraduate minor
in mathematics, physics, chemistry, or business may also be used as undergraduate technical
electives if the student successfully completes all requirements of the minor.
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Bachelor of Science
Construction Management

Program Director: 
Blake Wentz
Office: CC-61C
Phone: (414) 277-2204
Fax: (414) 277-7415
Email: wentz@msoe.edu

The degree is for students who wish to become nonresidential building
construction project professionals. The rigorous program melds instruction about
business administration, basic scientific and engineering principles, and
construction science, building information modeling (BIM), and project
management techniques to graduate professionals who are savvy about current
industry practices and educated for a lifetime of learning in this challenging and
rewarding career.

Program Mission
The MSOE BSCM program’s mission is to provide a learning environment that

incorporates the needs of the construction industry while developing a well-rounded
professional construction manager.

Program Educational Objectives
The following program educational objectives describe the expected

accomplishments of graduates during the first several years following graduation
from the CM program at MSOE.

• Graduates of the BSCM program who choose to pursue certification as a Certified
Professional Constructor (CPC), after attaining the required years of work
experience stipulated by the American Institute of Constructors (AIC), achieve
that distinction.

• Graduates of the BSCM program who choose to pursue a graduate degree can
achieve that distinction.

• Graduates of the BSCM program will pursue opportunities to advance their
professional skills through lifelong learning (e.g. graduates studies, conferences,
seminars, etc.).

• Graduates of the BSCM program will demonstrate a commitment to their
profession by participating in one or more professional societies.

• Graduates of the BSCM program will demonstrate, in their professional practices,
an appreciation for sustainable construction.

Student Outcomes
The following student outcomes describe what students are expected to know or be

able to do by the time they graduate from MSOE. BSCM graduates will be:

• Able to communicate effectively, both orally and in writing.

• Able to work effectively in a team environment.
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• Knowledgeable of the responsibilities, both professional and ethical, that are
required of a construction manager.

• Knowledgeable of the need for lifelong learning and have the motivation to
pursue it.

• Knowledgeable in the humanities and social sciences and of contemporary issues
necessary to understand the global, societal and environmental impact of the
construction manager.

• Proficient in the business management areas listed below:
• Economics
• Principles of management
• Accounting
• Business law

• Proficient in the mathematics and science areas listed below:
• Mathematics: calculus I and II, probability and statistics
• Analytical physical science: general physics and general chemistry

• Proficient in the construction sciences areas listed below:
• Design theory
• Analysis of design of construction systems
• Construction graphics
• Construction surveying
• Construction methods and materials

• Proficient in the construction areas listed below:
• Estimating
• Planning and scheduling
• Construction accounting and finance
• Construction law
• Safety
• Project management

The objectives and outcomes are achieved by quality control processes that:

• ensure adherence to the program accreditation criteria prescribed by the
American Council for Construction Education (ACCE).

• ensure continuous program improvement, especially

• by routinely exchanging ideas and observations with the BSCM Industry
Advisory Council.

• by carefully analyzing program assignment and examination results, as well as
other student instructional feedback.

• are complementary with the BSAE program. 
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Some Common Positions
Construction Project Manager – The construction project manager (PM)
has overall responsibility and authority to direct and coordinate actions
that deliver the project to the client on time, under budget, and with
required safety and quality. The PM might be associated with the project as
soon as the client conceives the project and until the building is turned
over to the owner for its intended use. Construction PMs can be likened to
entrepreneurs with full accountability for all project activities. 

Construction Cost Estimator – An estimator applies knowledge of
construction materials and processes and their costs to forecast the funds
required to erect a building. Estimators mentally picture the work and
interact with other members of the project team to determine probable
costs. Estimates are required at various stages of building design – from
early conceptual estimates to help the owner determine if the project is
affordable, to detailed cost estimates for competitive bids after the project
is designed.

Construction Scheduler – A scheduler typically works on larger projects,
applying knowledge of construction methods and processes to help plan
project activity sequences and to efficiently schedule the work, in order to
meet required project completion deadlines. Completing a project on time 
is the single most important factor for its success, and the scheduler
ensures that members of the project team have the information they
require to make this happen.

Construction Information Systems Manager – A construction information
systems manager links advanced hardware and software technologies with
construction project actions and processes to keep their companies viable.
To remain competitive, modern construction firms must leverage the
productivity and decision-making benefits of information automation.
Information systems are indispensable for efficient knowledge
management, an essential function for any construction industry
company that seeks a sustainable competitive advantage. Mastering the
latest technical and construction project management skills, graduates of
the five-year dual-degree CMIS option deliver exceptional value to
construction industry firms at the technological frontier.

Construction Superintendent – The construction superintendent is the
contractor’s representative at the  construction site. The superintendent
directs and coordinates the site activities, which include the building
trades. Responsibilities include ensuring that the work progresses
according to the schedule and construction documents, material and
equipment are delivered to the site on time and the various trade activities
are not in conflict with one another.

Facilities Manager – One of the many responsibilities of a facilities
manager is being the owner’s representative in the building construction
process. This responsibility may include formulating the building
program’s initial budget, seeking design construction services, monitoring
the construction process and overseeing approval of all billings.
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Field Engineer – A field engineer engages in the design of temporary
structures, site planning and layout, cost estimating, planning and
scheduling, management, materials procurement, equipment selection, cost
control and quality management. Many construction professionals,
including those without engineering degrees but with adequate formal
technical and managerial education, begin their careers in positions
carrying this or a similar title.

The popular five-year AE/CM option practically provides knowledge and skills
equivalent to those held by graduates of baccalaureate architectural engineering
programs who later earn a master’s degree in construction project management.
These graduates fully understand the technical and managerial details of both design
and construction – a noteworthy capability, since design-build is an expanding
construction contracting alternative. Although CM graduates typically seek to be
certified professional constructors, the AE degree enables AE/CMs to also earn a
Professional Engineer license. This may offer particularly great occupational
flexibility for graduates, as well as exceptional value to their employers.
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BACHELOR OF SCIENCE 
CONSTRUCTION MANAGEMENT 

Model Full-time Track - V5.2 
------------QUARTER------------ 

FRESHMAN YEAR 1 2 3 
AE-100 Introduction to Architectural Engineering and 2-2-3

Construction Management 
AE-1312 Introduction to Building Information Modeling I 1-2-1
EN-131 Composition 3-0-3
HU-100 Contemporary Issues in the Humanities 3-0-3
MA-136 Calculus for Engineers I 4-0-4

AE-1301 Architectural Engineering Graphics 1-2-1
CH-200 Chemistry I 3-2-4
EN-132 Technical Composition 3-0-3
MA-137 Calculus for Engineers II 4-0-4

Elective (HU/SS)1 3-0-3

AE-1231 Building Construction Materials 3-2-4
EN-241 Speech 2-2-3
MA-262 Probability and Statistics 3-0-3
MS-221 Microeconomics 3-0-3
PH-2010 Physics I - Mechanics 3-3-4

TOTALS 13-4-14 14-4-15 14-7-17

Total Freshman Year Credits: 46

SOPHOMORE YEAR 4 5 6
AE-200 Statics 4-0-4
AE-2212 Building Construction Methods 2-2-3
GE-205 Professional Growth 1-0-0
MS-354 Principles of Accounting 3-0-3

Elective (HU/SS)1 3-0-3

AE-2011 Mechanics of Materials I 3-0-3
AE-2121 Fundamentals of Thermodynamics 4-0-4
AE-225 Specifications and Contracts 3-0-3
MS-356 Business Finance 3-0-3

Elective (HU/SS)1 3-0-3

AE-2012 Mechanics of Materials II 3-0-3
AE-213 Introduction to Fluid Mechanics 4-0-4
CM-224 Construction Estimating I 3-0-3
EE-2503 Linear Circuit Analysis 3-0-3
MS-322 Macroeconomics 3-0-3

TOTALS 13-2-13 16-0-16 16-0-16

Total Sophomore Year Credits: 45
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------------QUARTER------------ 
JUNIOR YEAR 7 8 9 
AE-3612 Principles of Electrical Systems Design 4-0-4
AE-3112 Heat Transfer and Basic Principles of HVAC 4-0-4
CM-212 Surveying 2-3-3
GE-305 Professional Growth 1-0-0
SS-461 Organizational Psychology 3-0-3

Elective (Management Systems)2 3-0-3

AE-3021 Principles of Structural Steel and Concrete Design 4-0-4
CM-312 Advanced Building Construction Methods and 3-0-3

Site Engineering Issues 
CM-3022 Business and Construction Law 3-0-3
CM-325 Construction Estimating II 3-2-4
MS-342 Management Principles 3-0-3

AE-3311 Introduction to Building Information Modeling II 1-2-1
CM-3181 Building Environmental and Mechanical Systems 3-0-3 

for CM 
CM-3417 Construction Equipment Management 3-0-3
CM-3210 Construction Scheduling 3-2-4
CM-3161 Building Electrical and Communication Systems 3-0-3

for CM 
CM-3013 Construction Project Financial and Cost Control 3-0-3

TOTALS 17-3-17 16-2-17 16-4-17

Total Junior Year Credits: 51

SENIOR YEAR 10 11 12
AE-4311 Architectural Design 2-2-3
AE-4412 Engineering and Building Investment Economics 4-0-4
CM-4712 Architectural Engineering and Construction 1-2-2

Management Design-Build Senior Project I 
CM-4311 Construction Project Management I 3-2-4
CM-4511 Construction Safety Management 2-0-2
EN-441 Professional Presentation Techniques 2-2-3
GE-405 Professional Growth 1-0-0

AE-4121 Environmental Science in Building Construction 3-0-3
CM-4321 Construction Project Management II 2-2-3
CM-4721 Architectural Engineering and Construction 1-3-3 

Management Design-Build Senior Project II 
Elective (Management Systems2 3-0-3
Elective (HU/SS)1 3-0-3

AE-3321 Architectural History 3-0-3
CM-4731 Architectural Engineering and Construction 1-3-4 

Management Design-Build Senior Project III 
CM-4002 Sustainable Design and Construction 3-0-3
HU-432 Ethics for Professional Managers and Engineers 3-0-3

Elective (HU/SS)1 3-0-3

TOTALS 15-8-18 12-5-15 13-3-16

Total Senior Year Credits: 49
Total Program Credits: 191 

1 There are 15 credits of humanities and social science (HU/SS) electives, of which 6 must be in the humanities area (HU)
and 6 must be in the social sciences area (SS).

2 The MS Elective shall be chosen from a list reviewed annually for suitability by the Directors, BSCM and BSM, and listed in
the MSOE Undergraduate Academic Catalog with the CM program. The list of electives is also noted as a subtrack in this
on-line program track, just click on the "paper" icon.

Students are required to take the AIC/CPC Level 1 Certified Professional Constructor Exam in their senior year. 

Accredited by the American Council for Construction Education (ACCE, 1717 N. Loop 1604E, Suite 320, San Antonio, TX
78232-1570; telephone: (210) 495-6161).
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BACHELOR OF SCIENCE
ARCHITECTURAL ENGINEERING and CONSTRUCTION MANAGEMENT

Five-year Double Major for All Design Specialties
Model Full-time Track - 4.2

------------QUARTER------------ 
FIRST YEAR 1 2 3 
AE-100 Introduction to Architectural Engineering and 2-2-3

Construction Management 
AE-1312 Introduction to Building Information Modeling I 1-2-1
EN-131 Composition 3-0-3
HU-100 Contemporary Issues in the Humanities 3-0-3
MA-136 Calculus for Engineers I 4-0-4
MS-221 Microeconomics 3-0-3

AE-1301 Architectural Engineering Graphics 1-2-1
MA-137 Calculus for Engineers II 4-0-4
CH-200 Chemistry I 3-2-4
EN-132 Technical Composition 3-0-3

Elective (HU/SS)1 3-0-3

AE-1231 Building Construction Materials 3-2-4
EN-241 Speech 2-2-3
MA-231 Calculus for Engineers III 4-0-4
MS-322 Macroeconomics 3-0-3
PH-2010 Physics I - Mechanics 3-3-4

TOTALS 16-4-17 14-4-15 15-7-18

Total First Year Credits: 50 

SECOND YEAR 4 5 6
AE-200 Statics 4-0-4
AE-2212 Building Construction Methods 2-2-3
MA-235 Differential Equations for Engineers 4-0-4
CH-201 Chemistry II 3-2-4
GE-205 Professional Growth 1-0-0
MS-354 Principles of Accounting 3-0-3

AE-2011 Mechanics of Materials I 3-0-3
AE-2121 Fundamentals of Thermodynamics 4-0-4
MA-232 Calculus for Engineers IV 3-0-3
AE-225 Specifications and Contracts 3-0-3
PH-2020 Physics II - Electromagnetism and Optics 3-3-4

AE-2012 Mechanics of Materials II 3-0-3
AE-213 Introduction to Fluid Mechanics 4-0-4
CM-224 Construction Estimating I 3-0-3
EE-2503 Linear Circuit Analysis 3-0-3
PH-2030 Physics III - Thermodynamics and 3-3-4

Quantum Physics 

TOTALS 17-4-18 16-3-17 16-3-17

Total Second Year Credits: 52 
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------------QUARTER------------ 
THIRD YEAR 7 8 9 
MA-262 Probability and Statistics 3-0-3
AE-3011 Principles of Structural Analysis 3-0-3
AE-3112 Heat Transfer and Basic Principles of HVAC 4-0-4
AE-3612 Principles of Electrical Systems Design 4-0-4
GE-305 Professional Growth 1-0-0

Elective (Management Systems)2 3-0-3

AE-3021 Principles of Structural Steel and Concrete Design 4-0-4
AE-3121 Principles of Fire Protection and Plumbing Design 4-0-4
AE-3621 Basic Principles of Illumination and Communications 4-0-4
CM-312 Advanced Building Construction Methods and 3-0-3

Site Engineering Issues 
BSS: AE-3023 3-2-4
BMS: AE-3131 3-2-4
BEPS: AE-3631 3-2-4

CM-3161 Building Electrical and Communication Systems for CM 3-0-3
CM-3417 Construction Equipment Management 3-0-3

Design Specialty3
BSS: AE-303 and AE-304 7-2-8
BMS: AE-3132 and AE-3141 6-4-8
BEPS: AE-3641 and AE-3651 7-2-8

AE-3311 Introduction to Building Information Modeling II 1-2-1

TOTALS
BEPS and BSS: 18-0-17 18-2-19 14-4-15

BMS: 18-0-17 18-2-19 13-6-15

Total Third Year Credits: 51 

FOURTH YEAR 10 11 12
AE-4311 Architectural Design 2-2-3
AE-4712 Architectural Engineering and Construction 1-2-2

Management Design-Build Senior Project I 
AE-4412 Engineering and Building Investment Economics 4-0-4
EN-441 Professional Presentation Techniques 2-2-3
GE-405 Professional Growth 1-0-0

Elective (HU/SS)1 3-0-3
Design Specialty3
BSS: AE-401 3-2-4
BMS: AE-411 3-2-4
BEPS: AE-463 3-2-4

AE-4721 Architectural Engineering and Construction 
Management Design-Build Senior Project II 1-3-3

CM-325 Construction Estimating II 3-2-4
MS-342 Management Principles 3-0-3
MS-356 Business Finance 3-0-3

Elective (HU/SS)1 3-0-3
Design Specialty3
BSS: AE-407 3-0-3
BMS: AE-412 3-0-3
BEPS: AE-466 3-0-3

CM-3181 Building Environmental and Mechanical 
Systems for CM 3-0-3

CM-3210 Construction Scheduling 3-2-4
CM-3013 Construction Project Financial and Cost Control 3-0-3
AE-4733 AE Senior Project Working Drawings 2-2-3
AE-4731 Architectural Engineering and Construction Management 1-3-4

Design-Build Senior Project III 

TOTALS 16-8-19 16-5-19 12-7-17

Total Fourth Year Credits: 55 
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------------QUARTER------------ 
FIFTH YEAR 13 14 15
CM-4511 Construction Safety Management 2-0-2
CM-4311 Construction Project Management I 3-2-4
CM-212 Surveying 2-3-3
CM-4712 Architectural Engineering and Construction 1-2-2

Management Design-Build Senior Project I 
SS-461 Organizational Psychology 3-0-3

Elective (Math)4 3-0-3

CM-3022 Business and Construction Law 3-0-3
CM-4321 Construction Project Management II 2-2-3
CM-4721 Architectural Engineering and Construction Management 1-3-3

Design-Build Senior Project II 
AE-4121 Environmental Science in Building Construction 3-0-3

Elective (HU/SS)1 3-0-3
Elective (HU/SS)1 3-0-3

CM-4731 Architectural Engineering and Construction Management 
Design-Build Senior Project III 1-3-4

CM-4002 Sustainable Design and Construction 3-0-3
HU-432 Ethics for Professional Managers and Engineers 3-0-3
AE-3321 Architectural History 3-0-3

Elective (Science)5 3-0-3

TOTALS 14-7-17 15-5-18 13-3-16

Total Fifth Year Credits: 51
Total Program: 259 credits  

1 There are 15 credits of humanities and social science (HU/SS) electives, 6 of which must be in the humanities area
(HU) and 6 must be in the social sciences area (SS).

2 MS Electives will be reviewed annually by the Directors of the BSCM and BSBM programs, and listed in the
Undergraduate Academic Catalog, after the BSCM curriculum track. You can also access this list on-line by clicking on
the "paper" icon next to the MS Elective. 

3 All students must choose one of the three specialty sequences of classes beginning in the Winter Quarter of the junior
year. (Building Structural Systems (BSS), Building Mechanical Systems (BMS), or Building Electrical Power Systems
(BEPS)

4 Suggested Math Electives List: MA343, MA380, MA381, MA382, MA33, MA383, MA387.

5 These 3 credits must be taken from the science area. (SC, PH, CH)

Students in the Air Force ROTC program can make the following substitutions: AF300 for General Elective, AF301 for
EN441, AF302 for AE440, AF401 for SS455 (and SS elective), AF402 for MS331.

Students are required to take the AIC/CPC Level 1 Certified Professional Constructor Exam in the 5th year as a condition
of graduation.

Students are required to take the Fundamentals of Engineering (FE) exam in their 5th year, as a condition of graduation.

The architectural engineering program is accredited by the Engineering Accreditation Commission of ABET,
http://www.abet.org.

The construction management program is accredited by the American Council for Construction Education (ACCE, 1717
N. Loop 1604E, Suite 320, San Antonio, TX 78232-1570; telephone: (210) 495-6161).
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MS Elective Courses for CM and AE/CM programs
MS-3220   Sustainable Management and Economics
MS-327     International Business
MS-3330   Legal Aspects of Innovation and Entrepreneurship
MS-3403   Managing for Quality
MS-3411   Leading Project Teams
MS-3420   International Management
MS-344     Organizational Behavior and Leadership Development
MS-358     Managerial Cost Accounting
MS-3615   Services Marketing
MS-361     Marketing
MS-3991   Supply Chain Management
MS-433     Small Business Management
MS-439     Principles of Real Estate
MS-441     Supervision
MS-4411   Compensation System Design
MS-442     Management in the Era of Rapid Technological Change
MS-443     Labor Relations
MS-444     Business and Government Relations
MS-448     Employment Law
MS-449     Human Resource Management
MS-462     Technical Selling
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Rader School of Business
1235 N. Milwaukee St.
Phone: (414) 277-7279
Fax: (414) 277-7479
Website: www.msoe.edu/business

Successful organizations search for business graduates who are prepared to face 
the challenges of a dynamic business environment within a global society. MSOE
business graduates fill this need through a unique blend of technical and business
courses that bring together a powerful mix of fundamental business concepts and
practical applications.

Rader School of Business programs 

Undergraduate programs include:
Bachelor of Science in Business Management
Bachelor of Science in International Business
Bachelor of Science in Management Information Systems

Undergraduate degree concentrations are offered in each major.
Concentrations are in the following topical areas: 
Computer Applications and Infrastructure
Engineering Studies
Health Care Management
Management Information Systems
Managerial Leadership
Marketing and Entrepreneurship
Operations Management

Graduate programs include:
Master of Science in Construction and Business Management
Master of Science in Engineering Management
Master of Science in Marketing and Export Management
Master of Science in Medical Informatics (offered jointly with 
the Medical College of Wisconsin)
Master of Science in New Product Management

Certification and Professional Programs include:
CompTIA Certifications in A+, Network+, Security+
Microsoft Certified IT Professional
Project Management Certificate
Website Design Certificate

The faculty of the Rader School of Business is committed to the basic educational
philosophy that includes an applications-oriented approach in all classes and
laboratories, development of a strong foundation of business skills and knowledge for
all students, and the integration of and exposure to the latest technologies and
business practices in all of its programs. MSOE business programs are
distinguishable from traditional business administration degrees in that MSOE
students become well-versed in the technology that drives businesses. The Rader
School of Business views technology as machines, systems and approaches that
extend human capacity and performance.

R
ader School of B
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Vision
The Rader School of Business is the preferred path for building and enhancing

business careers that are based on both technical expertise and practical business
knowledge. Superior job placement, alumni satisfaction and accomplished faculty and
staff are evidence of our success.

Mission
The Rader School of Business continually strives to provide business education in

areas that emphasize the understanding and application of current technology and the
business practices essential for success in the 21st century. 

MSOE’s Rader School of Business has offered courses in business and management
since the mid-1950s. Today, the Rader School of Business serves nearly 250
undergraduate, more than 125 graduate and numerous certificate students 
each year. 

Faculty:

Chairman:
Dr. Steven C. Bialek

Department Secretary:
Kimberly Benson

Uihlein/Spitzer Chair of Entrepreneurship:
G. Woodrow Adkins

Professors:
Dr. Jeffrey Blessing, Dr. Kathy Faggiani, Dr. Douglas L. Reed, 
Larry J. Schmedeman, Dr. Bruce R. Thompson

Associate Professors:
Dr. Steven C. Bialek, Dr. Paul A. Hudec, Carol S. Mannino, 
Dr. Carolyn Ottman

Assistant Professors:
Dr. Michael J. Payne, Dr. John Traxler

Instructors:
David Schmitz, Mary Jo Suminski

Adjunct Professors:
G. Woodrow Adkins, Terry Hoffmann, Stanley Kosmatka, Dr. Kimbel Nap 

Adjunct Associate Professors:
Dr. Brian Akers, Jerry Lieberthal, Dr. Kathleen Miezio, Kristin Shebesta, 
Dr. Alexandra Becker Sielaff, Vairavan Vairavan, Dr. Raymond Zastrow

Adjunct Assistant Professors:
Dr. Kenneth Dobbs, Kim Pemble, Kim Pettiford, Dr. Jeffrey Santaga, 
Kristin Shebesta

Lecturers:
Paul Churchill, Melinda M. Davies, Sue Hoerchner, Patricia Doyle Kramer,
Cynthia Mand, Katie McCarthy, Tiffany Miner, Theresa Rosik-Guerts, 
Jeff Roznowski, Irene Strohbeen
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Bachelor of Science
Business Management

Program Director:
Dr. Michael J. Payne
Office: R-206
Phone: (414) 277-7279
Fax: (414) 277-7479
Email: paynemj@msoe.edu

The Bachelor of Science in Business Management prepares individuals to lead
people, processes and technology. The program responds to businesses that need
people who can use technology, work together creatively and think innovatively. 

The business management program capitalizes on MSOE’s long history of
combining theory and practice, along with 50 years of experience providing
technology-rich business education. Students learn core business concepts and
put them into practice by solving today’s business problems in “real-world”
project experiences. Specialized areas of study in the program include: engineering
studies, financial management, health care management, managerial leadership,
marketing and entrepreneurship and operations management. 

Students entering the program from high school are accepted into the program
starting freshman year. In addition to studying a range of business management
subjects, the program requires students to participate in a professional internship.
Students work at companies such as Apexx Marketing, Assurant Health, Aurora
Health, Brady Corp., Direct Supply, Harley-Davidson, GE Healthcare, Johnson
Controls, Metavante, Rockwell Automation and Stark Investments, to name a few. 

MSOE’s Rader School of Business is the difference in business education. Classes
are small, which encourages interaction and networking. Professors bring business
experience into the classroom, along with a passion for teaching. What is taught in
the classroom can be applied immediately to the workplace. An uncompromising
approach to quality provides a meaningful education that carries value well
beyond graduation. Individuals with an MSOE degree are highly sought by
employers around the world. 

The degree is available to traditional full-time undergraduate students, and
flexible plans of study are also available for working professionals. For those with
an associate degree, the transfer plan grants junior standing to qualified
individuals. Courses in the program can be completed on a part-time or full-time
basis. Classes may be taken during the day or evening, with several options for
blended Internet study available each academic term. 
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Program Educational Objectives
Graduates of the business management program:

• excel in leadership positions.

• are recognized as experts in at least one business function and are
knowledgeable about multiple functions of business.

• possess superior technical skills and integrate technology to facilitate and
improve business.

• are effective communicators and exhibit strong interpersonal skills with
particular appreciation for cultural diversity.

• engage in life-long learning that enables them to continually improve business
processes and practices.

Student Outcomes
Upon completing the business management program, students will:

• have generalized skills in accounting with the ability to create, analyze and
evaluate financial data and reports.

• possess knowledge of economics and economic systems that lead to the
application of economic models in problem-solving.

• demonstrate managerial competence related to business process,
organizational behavior and strategic business management.

• apply the tools of quantitative business to effectively analyze and create
solutions to business problems and opportunities.

• understand information systems and have skills to use and integrate
technological tools and systems to management and improve business.

• have knowledge of business finance with the skills to make effective 
business choices.

• be skilled at business marketing and have the capacity to create and implement
strategic market approaches.

• exhibit a commitment to moral, ethical, and social responsibility in their
business management decisions.

• demonstrate awareness and strategic thinking that reflects a global 
business perspective.
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BACHELOR OF SCIENCE BUSINESS MANAGEMENT
Model Traditional Full-time Track - V1.0

------------QUARTER------------ 
FRESHMAN YEAR 1 2 3 
EN-131 Composition 3-0-3
HU-100 Contemporary Issues in the Humanities 3-0-3
MS-1010 Introduction to Business 3-0-3
MS-184 Introduction to Computer Methods 3-0-3

and Applications 
MS-221 Microeconomics 3-0-3
OR-100 Freshman Orientation1 1-0-0

EN-132 Technical Composition 3-0-3
MA-127 College Algebra II 4-0-4
MS-280 Introduction to Management Information Systems 3-0-3
MS-322 Macroeconomics 3-0-3
TC-151 Theory of Human Communication 3-0-3

EN-241 Speech 2-2-3
MA-129 Introduction to Differential and Integral Calculus 4-0-4
MS-273 Web Site Design 3-0-3
MS-342 Management Principles 3-0-3
SS-460 Foundations of Psychology 3-0-3

TOTALS 16-0-15 16-0-16 15-2-16

SOPHOMORE YEAR 4 5 6
MS-2810 Introduction to Computer Programming - 2-2-3

Visual Basic 
MS-354 Principles of Accounting 3-0-3
TC-453 Intercultural Communication 3-0-3

Elective (HU/SS)2 3-0-3
PH-130 Applications of Physics3 3-2-4

MA-340 Business Statistics 4-0-4
MS-356 Business Finance 3-0-3
MS-2420 Foundations of Enterprise Resource Planning 2-2-3

Elective (HU/SS)2 3-0-3
CH-103 Principles of Chemistry3 3-2-4

MS-331 Business Law 3-0-3
MS-358 Managerial Cost Accounting 3-0-3
MS-361 Marketing 3-0-3
TC-342 Professional Presentation Techniques 2-2-3

Elective (HU/SS)2 3-0-3

TOTALS 14-4-16 15-4-17 14-2-15
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------------QUARTER------------ 
JUNIOR YEAR 7 8 9
EN-432 Business Communications 3-0-3
MS-3425 Entrepreneurship - An Overview 1-0-1
MS-4599 Managerial Finance 3-0-3
SS-453 American Government 3-0-3
TC-433 Knowledge Management 3-0-3

Elective (Concentration)4 3-0-3

MS-340 Production Management 3-0-3
MS-3427 Entrepreneurial Business Plans 1-0-1
MS-365 Business-to-Business Marketing 3-0-3
MS-4801 Project Management 3-0-3
SS-461 Organizational Psychology 3-0-3

Elective (Concentration)4 3-0-3

MS-327 International Business 3-0-3
MS-344 Organizational Behavior and Leadership Development 3-0-3
MS-393 Quantitative Management Techniques 3-0-3
MS-498 Management Internship Experience5 0-10-3

Elective (HU/SS)2 3-0-3
Elective (Concentration)4 3-0-3

TOTALS 16-0-16 16-0-16 15-10-18

SENIOR YEAR 10 11 12
HU-432 Ethics for Professional Managers and Engineers 3-0-3
MS-444 Business and Government Relations 3-0-3
MS-483 Database Management Systems 2-2-3
OR-402 Professional Guidance 1-0-1

Elective (Concentration)4 3-0-3
Elective (Concentration)4 3-0-3

MS-448 Employment Law 3-0-3
MS-485 Telecommunications 3-0-3

Elective (HU/SS)2 3-0-3
Elective (Concentration)4 3-0-3
Elective (Concentration)4 3-0-3

MS-446 Business Strategy Capstone 3-0-3
MS-449 Human Resource Management 3-0-3

Elective (HU/SS)2 3-0-3
Elective (Concentration)4 3-0-3
Elective (Concentration)4 3-0-3

TOTALS 15-2-16 15-0-15 15-0-15

1 Transfer students who have completed 36 quarter or 24 semester credits will be waived from OR-100, but will be
required to complete OR-301 Transfer Student Orientation. Students following the Model Full-time Track may be
required to take classes during the evening or occasionally on weekends. 

2 BSBM students must complete at least 6 credits of social science (SS) electives AND at least 12 credits of humanities
(HU) electives. Electives are chosen in consultation with an advisor. 

3 Students must complete a minimum of 8 natural science credits. The specific course selection MUST be approved by
the curriculum advisor. At least one course chosen must have a lab. Course noted in the track are recommended.
Students with appropriate prerequisites may select alternative courses.

4 BSBM students must complete at least 27 concentration CREDITS. Concentration courses are chosen in consultation
with an advisor. See the prescribed concentration course list for options.

5 Business Management Internship is not required for students who provide evidence of an experience appropriate 
to their professional development related to the BSBM program. One MS elective will be substituted with consent 
of advisor.
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BACHELOR OF SCIENCE
BUSINESS MANAGEMENT 2 + 2 OPTION1

Working Professionals Model Full-time Track - V2.0

------------QUARTER------------ 
YEAR ONE FALL WINTER SPRING SUMMER
MA-127 College Algebra II 4-0-4
MS-280 Introduction to Management 3-0-3

Information Systems 
MS-354 Principles of Accounting 3-0-3
OR-301 Transfer Student Orientation 1-0-0
SS-461 Organizational Psychology 3-0-3

EN-432 Business Communications 3-0-3
MA-129 Business Calculus 4-0-4
MS-2420 Foundations of Enterprise 2-2-3

Resource Planning 
MS-356 Business Finance 3-0-3

MA-340 Business Statistics 4-0-4
MS-340 Production Management 3-0-3
MS-358 Managerial Cost Accounting 3-0-3
TC-342 Professional Presentation Techniques 2-2-3

HU-100 Contemporary Issues in the Humanities 3-0-3
MS-342 Management Principles 3-0-3
MS-3425 Entrepreneurship - An Overview 1-0-1
MS-361 Marketing 3-0-3
MS-393 Quantitative Management Techniques 3-0-3

TOTALS 14-0-13 12-2-13 12-2-13 13-0-13

B
usiness M

anagem
ent



94

------------QUARTER------------ 
YEAR TWO FALL WINTER SPRING SUMMER
HU-432 Ethics for Professional Managers 3-0-3

and Engineers 
MS-3220 Sustainability Management and 3-0-3

Economics 
MS-3427 Entrepreneurial Business Plans 1-0-1
MS-4599 Managerial Finance 3-0-3

Elective (Concentration)2 3-0-3

MS-3429 Entrepreneurial Finance 1-0-1
MS-344 Organizational Behavior and Leadership 3-0-3

Development 
MS-448 Employment Law 3-0-3
OR-402 Professional Guidance 1-0-1

Elective (Concentration)2 3-0-3
Elective (HU/SS)3 3-0-3

MS-365 Business-to-Business Marketing 3-0-3
MS-483 Database Management Systems 3-0-3

Elective (Concentration)2 3-0-3
Elective (HU/SS)3 3-0-3

MS-444 Business and Government Relations 3-0-3
MS-446 Business Strategy Capstone 3-0-3
MS-4801 Project Management 3-0-3

Elective (HU/SS)3 3-0-3

TOTALS 13-0-13 14-0-14 12-0-12 12-0-12

1The BSBM+2 is a degree completion program and requires an associate degree or 60 semester/90 quarter credits for
admission. Previous study must include specific courses in: computer methods, microeconomics, macroeconomics,
business law, college mathematics, two courses in natural sciences (one with lab), English composition, technical
composition, speech and two courses in humanistic studies. Additional time for completion will be added to the BSBM if
any of these requirements are missing. 

2 BSBM+2 students must complete at least NINE concentration elective CREDITS. Concentration electives are chosen in
consultation with an advisor. See the prescribed concentration course list for options.

3 BSBM+2 students must complete at least 9 credits of humanities or social science (HU/SS) electives. Combined with
previous study, students must demonstrate a balance in the number of HU and SS designated courses completed. The
specific number of HU or SS credits will be determined upon admission. 

The two-year Model Track for Degree Completion provides for a schedule whereby students can attend classes two
nights per week and occasionally on Saturdays. At least one "on-track" course is available via blended Internet delivery.
Blended Internet classes meet face-to-face three to four times per quarter, with additional instruction done via the
Internet as electronic lectures, interactive discussion forums, and on-line case studies. On-track courses, offered as
traditional face-to-face meetings, are offered so three courses can be scheduled by meeting two nights per week,
generally Monday and Wednesday or Tuesday and Thursday. The number of weeks classes meet during the Summer
Quarter may vary.
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BACHELOR OF SCIENCE
BUSINESS MANAGEMENT 2 + 2 OPTION1

Working Professionals Model Part-Time Track - V2.0

------------QUARTER------------ 
YEAR ONE FALL WINTER SPRING SUMMER
MS-280 Introduction to Management 3-0-3

Information Systems 

MS-354 Principles of Accounting 3-0-3
OR-301 Transfer Student Orientation 1-0-0

MS-2420 Foundations of Enterprise 2-2-3
Resource Planning 

MS-356 Business Finance 3-0-3

MS-340 Production Management 3-0-3
MS-358 Managerial Cost Accounting 3-0-3

HU-100 Contemporary Issues in 3-0-3
the Humanities 

MS-342 Management Principles 3-0-3
MS-3425 Entrepreneurship - An Overview 1-0-1

TOTALS 7-0-6 5-2-6 6-0-6 7-0-7

YEAR TWO
MA-127 College Algebra II 4-0-4
MS-3427 Entrepreneurial Business Plans 1-0-1
MS-4599 Managerial Finance 3-0-3

EN-432 Business Communications 3-0-3
MA-129 Business Calculus 4-0-4
MS-3429 Entrepreneurial Finance 1-0-1

MA-340 Business Statistics 4-0-4
TC-342 Professional Presentation Techniques 2-2-3

MS-361 Marketing 3-0-3
MS-393 Quantitative Management Techniques 3-0-3

TOTALS 8-0-8 8-0-8 6-2-7 6-0-6
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------------QUARTER------------ 
YEAR THREE FALL WINTER SPRING SUMMER
MS-365 Business-to-Business Marketing 3-0-3
SS-461 Organizational Psychology 3-0-3

MS-344 Organizational Behavior and Leadership 3-0-3
Development 

OR-402 Professional Guidance 1-0-1
Elective (Concentration)2 3-0-3

MS-444 Business and Government Relations 3-0-3
Elective (Concentration)2 3-0-3

MS-4801 Project Management 3-0-3
Elective (HU/SS)3 3-0-3

TOTALS 6-0-6 7-0-7 6-0-6 6-0-6

YEAR FOUR
HU-432 Ethics for Professional Managers 3-0-3

and Engineers 
MS-3220 Sustainability Management and 3-0-3 

Economics 

MS-448 Employment Law 3-0-3
Elective (HU/SS)3 3-0-3

MS-483 Database Management Systems 3-0-3
Elective (HU/SS)3 3-0-3

MS-446 Business Strategy Capstone 3-0-3
Elective (Concentration)2 3-0-3

TOTALS 6-0-6 6-0-6 6-0-6 6-0-6

1The BSBM+2 is a degree completion program and requires an associate degree or 60 semester/90 quarter credits for
admission. Previous study must include specific courses in: computer methods, microeconomics, macroeconomics,
business law, college mathematics, two courses in natural sciences (one with lab), English composition, technical
composition, speech and two courses in humanistic studies. Additional time for completion will be added to the BSBM if
any of these requirements are missing. 

2 BSBM+2 students must complete at least NINE concentration elective CREDITS. Concentration electives are chosen in
consultation with an advisor. See the prescribed concentration course list for options. 

3 BSBM+2 students must complete at least 9 credits of humanities or social science (HU/SS) electives. Combined with
previous study, students must demonstrate a balance in the number of HU and SS designated courses completed. The
specific number of HU or SS credits will be determined upon admission.

The two-year Model Track for Degree Completion provides for a schedule whereby students can attend classes two
nights per week and occasionally on Saturdays. At least one "on-track" course is available via blended Internet delivery.
Blended Internet classes meet face-to-face three to four times per quarter, with additional instruction done via the
Internet as electronic lectures, interactive discussion forums, and on-line case studies. On-track courses, offered as
traditional face-to-face meetings, are offered so three courses can be scheduled by meeting two nights per week,
generally Monday and Wednesday or Tuesday and Thursday. The number of weeks classes meet during the Summer
Quarter may vary.
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Concentrations
Engineering Studies – Students study fundamental engineering concepts to build a

solid understanding of engineering design. In addition, business course work
develops comprehensive knowledge and skills in writing and evaluating business
plans, project management including management of multiple projects, leadership
and communications. Graduates are able to apply this knowledge to transform
market needs into engineering terms and business plans and integrate engineering
solutions into today’s business and social environment (not available to 2+2 transfer
students).

Required Engineering Studies Courses
ME-1601 Introduction to Engineering Design
ME-255 Engineering Statics for Non-mechanical Engineers (or equivalent)
ME-257 Strength of Materials for Non-mechanical Engineers (or equivalent)
AE-2121 Fundamentals of Thermodynamics (or equivalent)
EE-1910 Introduction to Embedded Systems Programming
EE-201 Linear Networks: Steady-State Analysis (or equivalent)
IE-3620 Ergonomics
IE-382 Stochastic Processes
IE-426 Materials and Manufacturing Processes

Required Mathematics and Science Courses
MA-136 Calculus for Engineers I
MA-137 Calculus for Engineers II
MA-262 Probability and Statistics
PH-2010 Physics I – Mechanics

To qualify for an Engineering Studies Concentration, a student must complete nine
required engineering courses and four mathematics/science courses listed above. A
specific program plan is developed for students pursuing the engineering studies
concentration.

Students who qualify may have mathematics and science courses required for the
concentration substituted for required business major courses (e.g., MA-262
Probability and Statistics may replace MA-340 Business Statistics). Note that
additional time may be needed to complete all of the concentration requirements if
students are missing any prerequisites.

Health Care Management – Students learn about the latest trends, new
technologies and advanced techniques in the health and management fields.
Leadership skills are developed that create the ability to solve management problems
and achieve maximum results. Eighteen credits of elective course work, chosen from
the list below, must be completed to satisfy this concentration. Remaining
concentration elective credits in the BSBM may be chosen from any 300-400 “MS” or
“TC” course. 

Elective courses
MS-3010 Introduction to Health Care Industry
MS-3030 Organizational Development in Health Care
MS-3050 Health Care Budgeting and Financial Management
MS-4030 Legal Aspects of Health Care Management
MS-4040 Health Care Quality Systems and Improvement
MS-4060 Marketing and Public Relations in Health Care
MS-4080 Information Technology Systems in Health Care
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Managerial Leadership – Students develop a broad-based business understanding
with study in accounting and finance, operations management, human resources and
marketing. Graduates are adept at leading a wide-array of projects and responding to
business opportunities. 

Required courses
Eighteen credits of distributed course work must be completed to satisfy
concentration electives in the BSBM program. Students must complete six credits
from financial management, six credits from marketing and entrepreneurship,
and six credits from operations management. Remaining concentration elective
credits may be chosen from any 300-400 “MS” or “TC” course.

Marketing and Entrepreneurship – Students develop skills in technical selling,
promotional strategies, e-business marketing and business-to-business marketing.
Graduates are adept at leading marketing projects and operations in technical
environments. Eighteen credits of required course work must be completed to satisfy
concentration electives in the BSBM program. Remaining concentration elective
credits may be chosen from the recommended list below, or from any 300-400 “MS”
or “TC” course.

Elective courses
MS-363 E-business Marketing Strategies
MS-4601 International Marketing and Export Management
MS-462 Technical Selling
MS-4650 Branding and Brand Management
MS-467 Marketing Research
MS-468 Promotion and Advertising Strategies
MS-469 Advanced Marketing Strategies
MS-3330 Legal Aspects of Innovation and Entrepreneurship
MS-3423 Innovation and Business Markets
MS-3615 Services Marketing
MS-3680 Fundamentals of Multimedia Production for Business
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Operations Management – Students develop skills in supply chain, quantitative
management, advanced operations, project management, Lean, Six Sigma and
quality. Graduates are adept at leading and improving business processes and
operations. Eighteen credits of elective course work, chosen from the list below, must
be completed to satisfy this concentration. Remaining concentration elective credits
in the BSBM may be chosen from any 300-400 “MS” or “TC” course. 

Elective courses
MS-3220 Sustainability Management and Economics
MS-3403 Managing for Quality
MS-3401 Applied Operations Management: Lean Techniques*
MS-3406 Applied Operations Management: Six Sigma Introduction*
MS-3411 Leading Project Teams*
MS-3420 International Management
MS-3991 Supply Chain Management
MS-443 Labor Relations
MS-4411 Compensation System Design
MS-3405 Advanced Operations Management
MS-4401 Applied Operations Management: Lean Lead Certification*
MS-4406 Applied Operations Management: Six Sigma Advanced*
MS-450 Management Control Systems

*Select operations management electives can be completed through MSOE’s Business Excellence Consortium. 

Alternatives to the designated concentration courses are considered on a case-by-case basis under 
extraordinary circumstances.
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Bachelor of Science
International Business

Program Director:
Professor Larry J. Schmedeman
Office: R-311
Phone: (414) 277-7359
Fax: (414) 277-7479
Email: schmedem@msoe.edu

Why Study International Business?
The Bachelor of Science in International Business program is a four-year program of

study built on the rich tradition of MSOE’s application-oriented philosophy and use
of technology in its programs. It’s necessitated by the need to respond to the future
competitive challenges of business and the expectation that business leaders should
have a global perspective, work experience abroad and understand the challenges of
doing business in multiple markets.

The program provides a strong foundation for students in business and
management, with the availability of a large number of elective courses for
professional development in one of the following concentrations:
• IT Systems
• Marketing
• Operations and Logistics

A cornerstone of the international business program is the required one-year study
abroad during the junior year. MSOE has an exchange agreement with Lübeck
University of Applied Sciences, Lübeck, Germany, where students from Lübeck and
MSOE take classes together for one year (certain academic requirements are
applicable – see program director for details). The classes are taught in English with a
year of German included in the curriculum. In addition to the formal study, students
are able to travel and experience the cultural diversity and historic heritage of Europe.
The program at Lübeck is designed with some flexibility for study. Students are
required to take a core set of courses and two study blocks of business and industrial
engineering courses (see below).

Core courses
• Language, culture, professional development and a humanities project

Study blocks 
• Business courses – international management, project management/business
project, international business finance and quantitative methods in business and
marketing

• Industrial engineering courses – production management and logistics, planning
of technological investments and simulation, integrated systems (SAP) and
materials handling

Upon successful completion of the junior year and completion of the senior 
year at MSOE, graduates are awarded two degrees: Bachelor Wirtschaftsingenieur
from Lübeck, and Bachelor of Science in International Business from MSOE. 
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Lübeck University of Applied Sciences
The Lübeck University of Applied Sciences (FHL) has a long tradition that goes

back as far as 1808 when the first Navigation School was founded. The highly
respected Lübeck University of Applied Sciences has approximately 115 professors
and 70 laboratories to provide its 3,000 students with an excellent educational
experience. The university combines the availability of the latest equipment with a
nationally recognized level of expertise, providing students with a quality
education and excellent professional opportunities following graduation.

Lübeck, Germany
Founded in A.D. 1134, Hansestadt Lübeck is among the few European cities

whose Middle Ages appearance is still intact. In 1987, a portion of the old part of
town was declared a UNESCO World Heritage Site and was included in the list of
the cul tural and natural heritage of the world. Located in the German state of
Schleswig-Holstein on the Baltic Sea, this city of approximately 210,000 offers a
variety of attractive cultural and recreational opportunities, especially for young
people. Considered the “Cultural Capital of the North,” Lübeck offers a lively art
scene with the Engelswisch Art Centre, Overbeck-Gesellschaft and Kunsthaus, and
gallery of Metta Linde. Lübeck is the main venue for the world-famous Schleswig-
Holstein Music Festival, and its Northern Film Days turn Lübeck into the film
capital of northern Europe. The adjacent Baltic resort of Travemünde offers
beaches and night life.

Program Educational Objectives

The Bachelor of Science in International Business program seeks to produce
graduates who are:

• recognized for their ability to integrate business technologies into 
business processes.

• in positions of responsibility and leadership within a global 
business environment.

• are committed to professional growth and lifelong learning.

Student Outcomes
Through an integrated array of courses and application of skills, graduates will:

• attain a body of knowledge in business and management (economics,
marketing, accounting, management sciences and finance).

• demonstrate expertise in one or more areas ranging from information
technology, marketing, or operations and logistics.

• understand the theory and demonstrate practical application of business and
management tools for problem solving.

• demonstrate the ability to communicate skillfully in written, verbal and other
forms across a diverse set of situations and cultures.

• apply ethical and socially responsible reasoning in professional and 
managerial roles.

International B
usiness
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BACHELOR OF SCIENCE
INTERNATIONAL BUSINESS
Model Full-time Track - V2.6

------------QUARTER------------ 
FRESHMAN YEAR 1 2 3 
MS-1010 Introduction to Business 3-0-3
MS-184 Introduction to Computer Methods and 3-0-3

Applications 
MS-280 Introduction to Management Information 3-0-3

Systems 
EN-131 Composition 3-0-3
OR-100 Freshman Orientation1 1-0-0

Elective (Science for Business Students)2 3-2-4

MS-221 Microeconomics 3-0-3
MS-273 Web Site Design 3-0-3
EN-132 Technical Composition 3-0-3
MA-127 College Algebra II 4-0-4

Elective (Science for Business Students)2 3-2-4

MS-322 Macroeconomics 3-0-3
EN-241 Speech 2-2-3
MS-361 Marketing 3-0-3
MA-129 Introduction to Differential and Integral Calculus 4-0-4
HU-100 Contemporary Issues in the Humanities 3-0-3

TOTALS 16-2-16 16-2-17 15-2-16

SOPHOMORE YEAR 4 5 6 
MS-2810 Introduction to Computer Programming - 2-2-3

Visual Basic3
MS-354 Principles of Accounting 3-0-3
TC-453 Intercultural Communication 3-0-3

Elective (Free)4 3-0-3
Elective (Concentration) 3-0-3

MS-356 Business Finance 3-0-3
MS-4801 Project Management 3-0-3
MA-340 Business Statistics 4-0-4
SS-455 International Relations 3-0-3

Elective (Concentration) 3-0-3

MS-327 International Business 3-0-3
MS-3420 International Management 3-0-3
MS-358 Managerial Cost Accounting 3-0-3
MS-485 Telecommunications 3-0-3

Elective (Free) 3-0-3
Elective (Concentration) 3-0-3

TOTALS 14-2-15 16-0-16 18-0-18 
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------------QUARTER------------ 
JUNIOR YEAR 7 8 9
Courses at the Lübeck University of Applied Sciences5

Elective (Concentration)6 4-0-4
Elective (Concentration)6 4-0-4
Elective (Concentration)6 4-0-4
Elective (Concentration)6 4-0-4
German Language (FHL) 4-0-4
Professional Development (FHL) 2-2-3

Elective (Concentration)6 4-0-4
Elective (Concentration)6 4-0-4
Elective (Concentration)6 4-0-4
Elective (Concentration)6 4-0-4
German Language (FHL) 4-0-4
Contrastive German-American Culture 
and Project (FHL) 2-2-3

TOTALS 22-2-23 22-2-23

SENIOR YEAR 10 11 12 
MS-331 Business Law 3-0-3
MS-3425 Entrepreneurship - An Overview 1-0-1
MS-4601 International Marketing and Export Management 3-0-3
MS-483 Database Management Systems 3-0-3
OR-402 Professional Guidance 1-0-1

Elective (Concentration) 3-0-3
Elective (Concentration) 3-0-3

MS-3411 Leading Project Teams 3-0-3
MS-3427 Entrepreneurial Business Plans 1-0-1
MS-448 Employment Law 3-0-3

Elective (Concentration) 3-0-3
Elective (Concentration) 3-0-3

HU-432 Ethics for Professional Managers and Engineers 3-0-3
MS-446 Business Strategy Capstone 3-0-3
SS-461 Organizational Psychology 3-0-3

Elective (Concentration) 3-0-3
Elective (Concentration) 3-0-3

TOTALS 16-2-17 17-0-17 15-0-15

1 Transfer students who have completed 36 quarter or 24 semester credits will be waived from OR-100, but will be
required to complete OR-301 Transfer Student Orientation. 

2 All students must take a minimum of 8 natural science credits. The specific course selection MUST be approved by the
curriculum advisor. At least one course chosen must have a lab.

3 MS-3812 C++ Programming for Business or MS-382 Introduction to Java Programming may be substituted in quarter 4.

4 The recommendation in term 4 is to take a German language course.

5 Consult the program director on eligibility requirements for the study abroad program. Upon successful completion of
the curriculum at FHL and graduation from MSOE, the degree, Diplom-Wirtschaftsingenieur will be awarded.

6 Electives chosen at FHL may result in course substitutions in the senior year. Students are expected to choose TWO of
the following concentration tracks:  Concentration Track A - Operations/Logistics; Concentration Track B - Information
Systems; Concentration Track C - Business Methods; Concentration Track D - Business Management. Four
concentration courses are required each semester at FHL two courses from each of the chosen tracks.

International B
usiness
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Bachelor of Science in International Business 
Concentration Electives V2.6

There are nine concentration electives in the IB program at MSOE designed for
professional development within at least one area of specialization, from Marketing,
Operations Management/Logistic, and Information Technology. Seven electives
should be chosen from the approved list of courses below. The remainder may be
selected from courses within the Rader School of Business or by consent of the
program director if the course is outside the Rader School of Business and major
studies. When selecting a course, please make note of prerequisite requirements.

Marketing and Entrepreneurship
MS-275 Advanced Design for Websites
MS-277 Multimedia for Web Design
MS-363 E-business Marketing Strategies
MS-365 Business to Business Marketing
MS-395 E-business Technologies
MS-462 Technical Selling
MS-467 Marketing Research
MS-468 Advertising and Promotion Strategies
MS-469 Advanced Marketing Strategies
MS-4831 Advanced Database Management Systems
MS-498 Management Internship Experience
TC-172 Desktop Publishing
TC-242 Persuasive Speech
TC-332 Advanced Technical Writing
TC-342 Professional Presentation Techniques
TC-381 Marketing Communications
TC-451 Mass Communication

Operations Management/Logistics
There are fewer requirements to complete the operations concentration if the

electives taken in Germany emphasized operations and supply chain management.
(Please consult with your advisor.)

MS-2420 Introduction to Enterprise Resource Planning
MS-3405 Advanced Operations Management
MS-3401 Lean Techniques
MS-3403 Managing for Quality
MS-3406 Applied Operations Management Six Sigma
MS-3991 Supply Chain Management
MS-4411 Compensation Systems Design
MS-443 Labor Relations
MS-498 Management Internship Experience
IE-331 Production Planning and Inventory Control
IE-336 Contemporary Integrated Manufacturing Systems
IE-347 Facilities Design
IE-3770 Computer Integrated Manufacturing 
IE-381 Deterministic Modeling and Optimization
IE-382 Stochastic Processes
IE-423 Engineering Economy
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IT Systems

MS-275 Advanced Design for websites
MS-277 Multimedia for Web Design
MS-300 Principles of Operating Systems
MS-387 Computer Systems Analysis and Design I
MS-388 Computer Systems Analysis and Design II
MS-389 Data Center Management
MS-389 E-business Technologies
MS-4831 Advanced Database Management Systems - SQL
MS-419 CompTIA A+
MS-4203 Microsoft Windows 7
MS-4212 Microsoft Windows Server Administrator
MS-4222 Microsoft Windows Server Active Directory
MS-4232 Microsoft Windows Server Network Infrastructure Administration
MS-4781 Cisco Certified Network Associate
MS-479 CompTIA Network +
MS-4795 CompTIA Security+
MS-2771 Object Oriented Programming for the Web
MS-2775 Servlets for the Web
MS-2777 Web JavaServer Pages
MS-371 Introduction to Unix Operating System
MS-373 Advanced Unix and System Administration
MS-3803 Intermediate Java Programming
MS-3804 Advanced Java Programming
MS-3805 Introduction to Enterprise Java Programming
MS-3806 Intermediate Enterprise Java Programming
MS-3812 C++ Programming for Business
MS-3832 Advanced C++ Programming for Business
MS-480 XML/XSL Programming
MS-481 Introduction to C#
MS-482 Active Server Pages (ASP.NET)
MS-498 Management Internship Experience

Alternatives to the designated concentration courses are considered on a case-by-case basis.

International B
usiness
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BACHELOR OF SCIENCE
INTERNATIONAL BUSINESS ISW1

Model Full-time Track - V1.1

The Bachelor of Science in International Business program includes a student
exchange with the Lübeck University of Applied Sciences. Students from Germany
participating in the Internationale Studium Wirtschaftsingenieurwesen (ISW)
program at their home university, attend MSOE during the final year of their studies.
In addition to completing the course work outlined in the curriculum track below,
German students have the opportunity to engage in a business-sponsored project to
satisfy their diploma thesis requirements. After successfully completing their
requirements at MSOE, German students are awarded the Bachelor of Science in
International Business from MSOE and their degree from the Lübeck University of
Applied Sciences.

------------QUARTER------------ 
FOURTH YEAR AT MSOE 1 2 3 
MS-3425 Entrepreneurship - An Overview 1-0-1
MS-365 Business-to-Business Marketing 3-0-3
MS-4801 Project Management 3-0-3
HU-432 Ethics for Professional Managers and Engineers 3-0-3
SS-461 Organizational Psychology 3-0-3

Elective (Concentration) 3-0-3

MS-3401 Applied Operations Management: 
Lean Techniques 3-0-3

MS-3411 Leading Project Teams 3-0-3
MS-3427 Entrepreneurial Business Plans 1-0-1

Elective (SS) 3-0-3
Elective (Concentration) 3-0-3
Elective (Concentration) 3-0-3

MS-4951 German Practicum 9-0-9
MS-4953 German Colloquium 3-0-3

TOTALS 16-0-16 16-0-16 12-0-12

1German students coming from FHL follow this track while at MSOE. Upon successful completion of the curriculum at
FHL and MSOE, the international business degree will be awarded.
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Bachelor of Science
Management Information Systems

Program Director:
Dr. Jeffrey Blessing
Office: R-305
Phone: (414) 277-7194
Fax: (414) 277-7479
Email: blessing@msoe.edu

The Bachelor of Science in Management Information Systems (MIS) program
provides students with a combination of business, management and information
technology preparation needed to succeed in today’s dynamic business
environment. The program offers a comprehensive view that takes students
through many of the core technologies and languages of computing. The student
will learn by doing the very things that industry demands of its information
technology professionals. Our notebook computer program for full-time students
makes the resources that they need available on a 24-hour basis. Our commitment
to using open source software ensures that part-time students will also have ready
access to the tools they need to be successful.

The program provides the opportunity for students to focus their studies by
selecting course work in one of the following concentrations:

Computer Systems and Networking – networking, systems analysis, systems
design, operating systems and security; and

Software Systems Development – advanced computer programming, Internet
and World Wide Web applications, business process analysis, software
integration and implementation, database development and information
technology product management.

Program Educational Objectives and Student Outcomes

The goal of the program is to produce graduates who:

• are prepared to excel in positions of responsibility and leadership in the
computer-oriented, information and technology-based organizations of 
the future.

• have a solid grounding in humanistic studies, an appreciation for cultural
diversity and skills to work effectively with people.

• possess the skills to achieve competitive advantage for business and 
service organizations through making effective and efficient use of 
information technology.

• have a propensity to be lifelong learners, to track new information technology
and assist in incorporating it into an organization’s strategic, planning
and operational practices.
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Through an integrated array of courses and application of technologies, graduates
of the program:

• understand and can apply the methodology and tools of quantitative analysis,
and a systems approach to the application of knowledge and decision-making.

• are prepared to lead business and industry in a global information and
communication-dominated economy.

• possess technical and managerial skills and capabilities in the gathering, analysis
and communication of critical business information.

• are able to integrate technology to maintain and improve productivity, enhance
the quality of work life, and advance technically oriented products, services
and information.

The degree is available to traditional full-time undergraduate students, and flexible
plans of study are also available for working professionals. For those with an associate
degree, the transfer plan grants junior standing to qualified individuals. Courses in
the program can be completed on a part-time or full-time basis. Classes may be taken
during the day or evening, with several options for blended Internet study available
each academic term.
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BACHELOR OF SCIENCE 
MANAGEMENT INFORMATION SYSTEMS 

Traditional Full-time Track - V2.5

------------QUARTER------------ 

FRESHMAN YEAR 1 2 3 
MS-1010 Introduction to Business 3-0-3
MS-184 Introduction to Computer Methods 3-0-3

and Applications
MS-280 Introduction to Management 3-0-3

Information Systems
EN-131 Composition 3-0-3
OR-100 Freshman Orientation1 1-0-0

Elective (Science for Business Students)2 3-2-4

HU-100 Contemporary Issues in the Humanities 3-0-3
MS-221 Microeconomics 3-0-3
EN-132 Technical Composition 3-0-3
MA-127 College Algebra II 4-0-4

Elective (Science for Business Students)2 3-2-4

MS-273 Web Site Design 3-0-3
MS-322 Macroeconomics 3-0-3
EN-241 Speech 2-2-3
MA-129 Business Calculus 4-0-4
SS-460 Foundations of Psychology 3-0-3

TOTALS 16-2-16 16-2-17 15-2-16

SOPHOMORE YEAR 4 5 6
MS-331 Business Law 3-0-3
MS-354 Principles of Accounting 3-0-3
MS-361 Marketing 3-0-3
MS-382 Introduction to Java Programming 3-0-3

Elective (HU/SS)3 3-0-3

MS-356 Business Finance 3-0-3
MS-3803 Intermediate Java Programming 3-0-3
MS-42xx Microsoft Operating & Networking Systems7 2-2-3
MA-340 Business Statistics 4-0-4

Elective (HU/SS)3 3-0-3

MS-327 International Business 3-0-3
MS-342 Management Principles 3-0-3
MS-358 Managerial Cost Accounting 3-0-3
TC-342 Professional Presentation Techniques 2-2-3

Elective (Specialty)5 3-0-3
Elective (HU/SS)4 3-0-3

TOTALS 15-0-15 15-2-16 17-2-18
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------------QUARTER------------ 
JUNIOR YEAR 7 8 9
MS-3425 Entrepreneurship - An Overview 1-0-1
MS-371 Introduction to Unix Operating Systems 3-0-3
MS-467 Marketing Research 3-0-3
MS-483 Database Management Systems 3-0-3

Elective (Specialty)5 3-0-3
Elective (HU/SS)3 3-0-3

MS-3427 Entrepreneurial Business Plans 1-0-1
MS-373 Advanced Unix and System Administration 3-0-3
MS-387 Computer Systems Analysis and Design I 3-0-3
MS-4599 Managerial Finance 3-0-3
SS-461 Organizational Psychology 3-0-3

Elective (Specialty)5 3-0-3

MS-3429 Entrepreneurial Finance 1-0-1
MS-395 e-business Technologies 3-0-3
MS-448 Employment Law 3-0-3
MS-485 Telecommunications 3-0-3
MS-498 Management Internship Experience6 0-10-3

Elective (Specialty)5 3-0-3

TOTALS 16-0-16 16-0-16 13-10-16

SENIOR YEAR 10 11 12
MS-300 Principles of Operating Systems 3-0-3
MS-3812 C++ Programming for Business 3-0-3
HU-432 Ethics for Professional Managers and Engineers 3-0-3
OR-402 Professional Guidance 1-0-1

Elective (Specialty)5 3-0-3
Elective (HU/SS)4 3-0-3

MS-3832 Advanced C++ Programming for Business 3-0-3
MS-4801 Project Management 3-0-3
EN-432 Business Communications 3-0-3

Elective (Specialty)5 3-0-3
Elective (HU/SS)4 3-0-3

MS-444 Business and Government Relations 3-0-3
MS-446 Business Strategy Capstone 3-0-3

Elective (Specialty)5 3-0-3
Elective (Specialty)5 3-0-3
Elective (HU/SS)3 3-0-3

TOTALS 16-0-16 15-0-15 15-0-15

1 Transfer students who have completed 36 quarter or 24 semester credits will be waived from OR-100, but will be
required to complete OR-301 Transfer Student Orientation. Students following the Model Full-time Track may be
required to take classes during the evening or occasionally on weekends.

2 Students must complete a minimum of 8 natural science credits. The specific course selection MUST be approved by
the curriculum advisor. At least one course chosen must have a lab.

3 MIS students must complete at least 9 credits of social science (SS) electives. Electives are chosen in consultation with
an advisor.

4MIS students must complete at least 12 credits of humanities electives in addition to the prescribed requirements of
HU-100 and HU-432. Electives are chosen in consultation with an advisor.

5 MIS students must complete at least 24 elective credits. At least SIX courses must be from the specialty course list.
Courses are chosen in consultation with an advisor.

6 Management Internship Experience is not required for students who can show evidence of an internship experience
appropriate to their professional development related to the MIS program. One MS elective will be substituted with
consent of advisor.

7 MIS students must complete one course featuring Microsoft Operating Systems & Networking.
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BACHELOR OF SCIENCE
MANAGEMENT INFORMATION SYSTEMS 2+2 OPTION1

Model Working Professional Full-time Track - V2.0
------------QUARTER------------

YEAR ONE 1 2 3 4
MA-127 College Algebra II 4-0-4
MS-354 Principles of Accounting 3-0-3
MS-382 Introduction to Java Programming 3-0-3
OR-301 Transfer Student Orientation 1-0-0
SS-461 Organizational Psychology 3-0-3

EN-432 Business Communications 3-0-3
MA-129 Business Calculus 4-0-4
MS-356 Business Finance 3-0-3
MS-3803 Intermediate Java Programming 3-0-3

MA-340 Business Statistics 4-0-4
MS-358 Managerial Cost Accounting 3-0-3
MS-4203 Microsoft Windows 7 Configuration 3-2-3
TC-342 Professional Presentation Techniques 2-2-3

HU-100 Contemporary Issues in the Humanities 3-0-3
MS-342 Management Principles 3-0-3
MS-3425 Entrepreneurship - An Overview 1-0-1
MS-361 Marketing 3-0-3
MS-395 E-business Technologies 3-0-3

TOTALS 14-0-13 13-0-13 12-4-13 13-0-13

YEAR TWO 5 6 7 8
HU-432 Ethics for Professional Managers and Engineers 3-0-3
MS-300 Principles of Operating Systems 3-0-3
MS-3427 Entrepreneurial Business Plans 1-0-1
MS-4599 Managerial Finance 3-0-3
MS-467 Marketing Research 3-0-3

MS-3429 Entrepreneurial Finance 1-0-1
MS-371 Introduction to Unix Operating Systems 3-0-3
MS-448 Employment Law 3-0-3
OR-402 Professional Guidance 1-0-1

Elective (Concentration)2 3-0-3
Elective (HU/SS)3 3-0-3

MS-373 Advanced Unix and System Administration 3-0-3
MS-483 Database Management Systems 3-0-3

Elective (Concentration)2 3-0-3
Elective (HU/SS)3 3-0-3

MS-327 International Business 3-0-3
MS-444 Business and Government Relations 3-0-3
MS-446 Business Strategy Capstone 3-0-3

Elective (HU/SS)3 3-0-3

TOTALS 13-0-13 14-0-14 12-0-12 12-0-12

1 The BSMIS+2 is a degree completion program and requires an associate degree in computer or information systems or 60
semester/90 quarter credits of computer or information course work for admission. Previous study must include specific
courses in: computer methods, microeconomics, macroeconomics, business law, college mathematics, two courses in
natural sciences (one with lab), English composition, technical composition, speech, and two courses in humanistic
studies. Additional time for completion will be added to the BSMIS+2 if any of these requirements are missing.

2 BSMIS+2 students must complete at least six concentration elective CREDITS. Concentration electives are chosen in
consultation with an advisor. See the prescribed concentration course list for options.

3 BSMIS+2 students must complete least 9 credits of humanities and social science (HU/SS) electives. Combined with
previous study, students must demonstrate a balance in the number of HU and SS designated courses completed. The
specific number of HU or SS credits will be determined upon admission.

The two-year model track for degree completion provides for a schedule whereby students can attend classes two nights
per week and occasionally on Saturdays. At least one "on-track" course is offered via blended Internet delivery each
quarter. Blended Internet classes meet face-to-face three to four times per quarter, with additional instruction done via
the Internet as electronic lectures, interactive discussion forums, and on-line case studies. On-track courses, offered as
traditional face-to-face meetings, are offered so three courses can be scheduled by meeting two nights per week,
generally Monday and Wednesday, or Tuesday and Thursday. The number of weeks classes meet during the Summer
Quarter may vary.
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BACHELOR OF SCIENCE
MANAGEMENT INFORMATION SYSTEMS 2+2 OPTION1

Model Working Professional Part-time Track - V2.0

------------QUARTER------------ 

YEAR ONE 1 2 3 4
MS-354 Principles of Accounting 3-0-3
MS-382 Introduction to Java Programming 3-0-3
OR-301 Transfer Student Orientation 1-0-0

MS-356 Business Finance 3-0-3
MS-3803 Intermediate Java Programming 3-0-3

MS-358 Managerial Cost Accounting 3-0-3
MS-4203 Microsoft Windows 7 Configuration 3-2-3

HU-100 Contemporary Issues in the Humanities 3-0-3
MS-342 Management Principles 3-0-3

TOTALS 7-0-6 6-0-6 6-2-6 6-0-6

YEAR TWO 5 6 7 8
MA-127 College Algebra II 4-0-4
MS-4599 Managerial Finance 3-0-3

EN-432 Business Communications 3-0-3
MA-129 Business Calculus 4-0-4

MA-340 Business Statistics 4-0-4
MS-483 Database Management Systems 3-0-3

MS-3425 Entrepreneurship - An Overview 1-0-1
MS-361 Marketing 3-0-3
MS-395 e-business Technologies 3-0-3

TOTALS 7-0-7 7-0-7 7-0-7 7-0-7

YEAR THREE 9 10 11 12
MS-300 Principles of Operating Systems 3-0-3
MS-3427 Entrepreneurial Business Plans 1-0-1
SS-461 Organizational Psychology 3-0-3

MS-3429 Entrepreneurial Finance 1-0-1
MS-371 Introduction to Unix Operating Systems 3-0-3
OR-402 Professional Guidance 1-0-1

Elective (Concentration)2 3-0-3

MS-373 Advanced Unix and System Administration 3-0-3
TC-342 Professional Presentation Techniques 2-2-3

MS-327 International Business 3-0-3
Elective (HU/SS)3 3-0-3

TOTALS 7-0-7 8-0-8 5-2-6 6-0-6
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------------QUARTER-------------
YEAR FOUR 13 14 15 16
HU-432 Ethics for Professional Managers and Engineers 3-0-3
MS-467 Marketing Research 3-0-3

MS-448 Employment Law 3-0-3
Elective (HU/SS)3 3-0-3

Elective (Concentration)2 3-0-3
Elective (HU/SS)3 3-0-3

MS-444 Business and Government Relations 3-0-3
MS-446 Business Strategy Capstone 3-0-3

TOTALS 6-0-6 6-0-6 6-0-6 6-0-6

1The BSMIS+2 is a degree completion program and requires an associate degree in computer or information systems or
60 semester/90 quarter credits of computer or information course work for admission. Previous study must include
specific courses in: computer methods, microeconomics, macroeconomics, business law, college mathematics, two
courses in natural sciences (one with lab), English composition, technical composition, speech, and two courses in
humanistic studies. Additional time for completion will be added to the BSMIS+2 if any of these requirements are
missing.

2 BSMIS+2 students must complete at least six concentration elective CREDITS. Concentration electives are chosen in
consultation with an advisor. See the prescribed concentration course list for options.

3 BSMIS+2 students must complete 9 credits of humanities or social science (HU/SS) electives. Combined with previous
study, students must demonstrate a balance in the number of HU and SS designated courses completed. The specific
number of HU or SS credits will be determined upon admission.

The four-year model track for degree completion provides for a schedule whereby students can attend classes two
nights per week and occasionally on Saturdays. At lest one "on-track" course is offered via blended Internet delivery
each quarter. Blended Internet classes meet face-to-face three to four times per quarter, with additional instruction
done via the Internet as electronic lectures, interactive discussion forums, and on-line case studies. On-track courses,
offered as traditional face-to-face meetings, are offered so three courses can be scheduled by meeting two nights per
week, generally Monday and Wednesday, or Tuesday and Thursday. The number of weeks classes meet during the
Summer Quarter may vary.

M
anagem

ent Inform
ation System

s



114

Bachelor of Science in Management Information Systems

Concentration Electives
Students following the full-time traditional MIS track are expected to complete 24

credits of concentration elective course work. At least SIX courses must be
completed from one of the following concentration areas:

Specialty Electives*
Students following the full-time traditional MIS track are expected to complete 24

credits of specialty elective course work. At least SIX courses must be completed from
the following:

MS-275 Advanced Web Design
MS-277 Multimedia for Web Design 
MS-2815 Developing Business Solutions with C#
MS-3804 Advanced Java Programming
MS-3805 Introduction to Enterprise Java Programming
MS-3806 Intermediate Enterprise Java Programming
MS-3807 Advanced Enterprise Java Programming
MS-388 Computer Systems Analysis and Design II
MS-389 Data Center Management
MS-4080 Information Technology Systems in Health Care
MS-4233 Microsoft Windows Server 2008, Active Directory, and

Network Infrastructure Administration
MS-4781 Cisco Certified Network Associate
MS-479 CompTIA Network+
MS-4795 CompTIA Security+
MS-480 XML/XSL Programming
MS-481 C# Programming
MS-482 Active Server Pages (ASP.NET)
MS-4831 Advanced Database Management and SQL
MS-486 Web Services
MS-488 Wireless Programming

*Alternatives to the listed courses are considered under extraordinary circumstances. Students should consult with the

MIS program director when choosing elective courses.
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Minors Offered by the Rader School of Business
Advisor: 

Dr. Michael J. Payne
Office: R-206
Phone: (414) 277-7279
Fax: (414) 277-7479
Email: paynemj@msoe.edu

Minor in Business Management
The Minor in Business Management expands a student’s understanding of

business and skills in management. The minor augments a student’s major 
and provides the background necessary for entrance into business related 
graduate programs. 
At least 27 credits of “MS” course work are required for the minor. The Minor in

Business Management requires taking courses above the minimum needed in a
student’s major program. The advisor for the minor will establish a plan of study 
for each student. At least 50 percent of the minor requirements must be completed
at MSOE.
Students in the BSBM, BSIB and BSMIS programs are not eligible to receive the

Minor in Business Management.
Required courses
Students must complete 21 credits of required course work from the following.
Substitutes to the prescribed list may be considered for select majors.

MS-221 Microeconomics -- or -- MS-2220 Foundations of 
Business Economics

MS-331 Business Law -- or -- CM-3021 Business and Construction Law
MS-340 Production Management
MS-342 Management Principles
MS-354 Principles of Accounting
MS-356 Business Finance
MS-361 Marketing

Elective courses
Students must complete six credits of elective course work from the following:

MS-322 Macroeconomics
MS-3401 Applied Operations Management: Lean Techniques
MS-3403 Managing for Quality
MS-3411 Leading Project Teams
MS-3420 International Management
MS-3423 Innovation and Business Markets
MS-344 Organizational Behavior and Leadership Development
MS-358 Managerial Cost Accounting
MS-393 Quantitative Management Techniques
MS-3991 Supply Chain Management
MS-439 Principles of Real Estate
MS-4411 Compensation System Design
MS-441 Supervision
MS-442 Management in the Era of Rapid Technological Change
MS-443 Labor Relations
MS-444 Business and Government Relations
MS-448 Employment Law
MS-449 Human Resource Management
MS-450 Management Control Systems
MS-4599 Managerial Finance
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Minor in Marketing and Entrepreneurship
The Minor in Marketing and Entrepreneurship expands a student’s understanding

of marketing, innovation and commercialization. The minor augments a student’s
major and provides the background necessary for business development. 
At least 27 credits are required for the minor, distributed as 21 “MS” credits plus six

elective credits. The Minor in Marketing and Entrepreneurship requires taking at
least two courses (six credits) in addition to those defined in a student’s major
program. If the major allows, one of these courses (three credits) can be used toward
a program elective. The advisor for the minor will establish a plan of study for each
student. At least 50 percent of the minor requirements must be completed at MSOE.
Students in the BSBM, BSIB and BSMIS programs are not eligible to receive the Minor
in Marketing and Entrepreneurship.

Required courses
Students must complete 21 credits of required course work from the following.
MS-221 Microeconomics (or MS-2220 Foundations of Business Economics)
MS-331 Business Law (or CM-3021 Business and Construction Law)
MS-3423 Innovation and Business Markets --or-- all three of the following

one credit courses: 
• MS-3425 Entrepreneurship–An Overview 
• MS-3427 Entrepreneurial Business Plans 
• MS-3429 Entrepreneurial Finance 

MS-361 Marketing 
MS-467 Marketing Research 
MS-468 Promotion and Advertising Strategies 
MS-469 Advanced Marketing Strategies

Elective courses
Students must complete six credits of elective course work from the following:
HU-494 Creative Thinking 
MS-273 Website Design 
MS-327 International Business 
MS-3330 Legal Aspects of Innovation and Entrepreneurship 
MS-342 Management Principles 
MS-344 Organizational Behavior and Leadership Development 
MS-3615 Services Marketing 
MS-363 E-business Marketing Strategies 
MS-365 Business-to-Business Marketing 
MS-4601 International Marketing and Export Management 
MS-462 Technical Selling 
MS-4801 Project Management 
MS-483 Database Management Systems 
TC-242 Persuasive Speech 
TC-342 Professional Presentation Techniques 
TC-351 Organizational Communication
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Certifications
The following groups of certification courses are available for credit as technical

electives in many degree programs. They are an integral part of the Bachelor of
Science in Management Information Systems degree program. Students not 
pursuing a degree at MSOE may participate in the courses as nondegree students.
MSOE is committed to updating the course curriculum on a continual basis to meet
changing requirements.
MSOE has partnered with Pearson Virtual University Enterprises (VUE) to offer

certification testing on campus. Certification exams can be arranged and paid for
by the student through MSOE’s VUE Testing Center.

Microsoft Certifications
MSOE’s Rader School of Business is proud to be part of
the Microsoft IT Academy and offers Microsoft
authorized training courses. As a Microsoft IT Academy
provider, MSOE offers courses necessary to obtain the
Microsoft Certified Technology Specialist (MCTS) and Microsoft Certified IT
Professional (MCITP) certifications.

Microsoft Certified Systems Engineer/Systems Administrator Track
MS-4203 Microsoft Windows 7
MS-4212 Microsoft Windows Server Administrator
MS-4222 Microsoft Windows Server Active Directory
MS-4232 Microsoft Windows Server Network Infrastructure Administration

CompTIA Certifications 
MSOE’s Rader School of Business is proud to

offer courses designed to prepare students for the
Computing Technology Industry Association
(CompTIA)-sponsored CompTIA A+, CompTIA
Network+ and CompTIA Security+ Certifications. The CompTIA A+ and CompTIA
Network+ courses are entry-level courses that satisfy the prerequisites for advanced
study in the Microsoft certification programs. CompTIA A+, CompTIA Network+,
and CompTIA Security+ Certifications may be accepted by Microsoft as electives
for the Microsoft Certified Technology Specialist (MCTS) and Microsoft Certified IT
Professional (MCITP) certifications.

MS-419 CompTIA A+ Certification
MS-479 CompTIA Network+ Certification 
MS-4795 CompTIA Security+ Certification 
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Electrical Engineering and
Computer Science Department

Main Office: Walter Schroeder Library, L-350
Phone:
Local: (414) 277-7323
Free: (888) 333-6763 (EEE-MSOE)

Fax: (414) 277-7465
Website: www.msoe.edu/eecs

The Electrical Engineering and Computer Science (EECS) Department is the oldest
and largest academic department at MSOE. The department supports 14 engineering
laboratories, plus the EECS Technical Support Center. Undergraduate degree
granting responsibility includes the areas of biomedical, computer, electrical and
software engineering, and electrical engineering technology. The department offers
graduate degree programs in engineering and perfusion. Related certificate and
special company programs also are offered.
The Electrical Engineering and Computer Science Department at MSOE

implements the mission of the university by providing competent and well-rounded
graduates who function as productive participants and leaders in their selected
disciplines. To this end, the Electrical Engineering and Computer Science
Department will:

• graduate biomedical, computer, software, and electrical engineers who have
excellent design, analysis, and laboratory skills and are productive in industry
doing design and development tasks in their areas of study, and are successful
and recruited for graduate study by major universities.

• graduate electrical engineering technologists who have strong laboratory and
analysis skills, and who will be productive in industry supporting and
performing design and development tasks in a variety of areas.

• instill in its graduates a solid foundation in mathematics, science and 
engineering principles that will support current and future learning.

• instill in its graduates the desire for lifelong learning and provide them with the
appropriate tools for graduate education.

• require of its graduates an understanding of professional and ethical
responsibility in all personal and professional activities.
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Faculty:
Chairman:

Dr. Stephen Williams
Assistant to Chairman:

Emily Vogel
Department Administrative Assistant:

Sandra Pierce
Professors:

William Barnekow, Dr. Steven Barnicki, Dr. Frederick Berry, 
Dr. Edward W. Chandler, Dr. Larry Fennigkoh, Dr. John Gassert, 
Dr. Ronald Gerrits, Dr. Russell Meier, Dr. Owe G. Petersen, 
Dr. Mark Sebern, Dr. Robert A. Strangeway, Dr. Thomas J. Swiontek, 
Dr. Stephen Williams, Dr. Glenn Wrate

Associate Professors:
Dr. Eric Durant, Dr. Joerg Mossbrucker, John Starr, 
Dr. Christopher Taylor, Hue V. Tran, Dr. Charles Tritt

Assistant Professors:
Dr. Mark Hornick, Dr. Olga Imas, Dr. Jovan Jevtic, Dr. Richard Kelnhofer, 
Dr. Jeffrey LaMack, Dr. Bharathwaj Muthuswamy, Dr. Cory Prust, 
Dr. Sheila Ross, Dr. Darrin Rothe, Dr. Walter Schilling, Dr. Benjamin
Uphoff, Dr. Jay Urbain, Dr. Jay Wierer

Adjunct Professors:
Dr. Kishore Acharya, Dr. Ellis Avner, Dr. John Brauer, 
Dr. Michael J. Dunn, Dr. Mark T. Harris, Dr. Cheryl A. Maurana, 
Dr. Reza Shaker, Dr. Gilbert C. White, Dr. William R. Wiener, 
Dr. Gerald Woelfl

Adjunct Associate Professors:
James J. Blaha, John Lunz, Dr. Gerald Thomas, Dr. Robert Turney, 
John Wheeldon

Adjunct Assistant Professors:
Dr. Omar Abdel-Baqi, Brad Becker, Maheshwar Gundelly, 
Frederick Hoadley, Mark Krueger, Christopher J. Merkl, Brian Petted, 
Jeff Roznowski, Dr. Nancy Schlick, Dr. Michael J. Wenzel,
Andrew Wozniewicz 

Lecturer:
Dean Thomas Bray

Professors Emeriti:
Bernard Budny, Dr. Vincent R. Canino, Dr. Michael T. Chier, James Eckl, 
Frank Evans, Dr. Donald Petzold, Dr. Steven Reyer, Dr. Hadi Saadat, 
Hans Schroeder, Thomas Tillman, Dr. Richard J. Ungrodt

EECS Technical Support:
Martin Handley, manager; Valery J. Meyer, engineering technician 
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Bachelor of Science
Biomedical Engineering

Program Director:
Dr. Charles S. Tritt
Office: S-364
Phone: (414) 277-7421
Fax: (414) 277-7465
Email: tritt@msoe.edu

Biomedical engineers use scientific knowledge and engineering principles to solve
health care related problems. They often create and improve medical devices.
Biomedical engineers are also frequently involved in medical research. In general,
they use the latest technologies and techniques to improve human well being.

Specialty Areas in Biomedical Engineering
Biomedical engineering is a very broad field with several widely recognized 

specialty areas.

Electronic Medical Instrumentation and Bio-signal Processing 
Electronic medical instrumentation and modern measurement techniques are

routinely used to monitor patients and to diagnose and treat their diseases.
Computers and embedded microcontrollers are essential parts of most modern
medical devices, which include heart monitors, pulse oximeters, cardiac defibrillators
and glucose monitors.
Biomedical engineers apply signal processing methods to the design of medical

devices that monitor and diagnose conditions in the human body. Bio-signal
processing involves the sophisticated analysis of data collected from patients or
experimental subjects using medical instrumentation in an effort to interpret these
signals. This provides physicians and researchers with vital information about the
condition of their subjects. Applications of bio-signal processing include heart
arrhythmia detection and anesthesia monitoring. 

Biomaterials, Tissue Engineering and Regenerative Medicine 
Biomaterials include living tissue and natural and synthetic materials used for

implantation and in medical devices. Understanding the properties of the living
materials is vital in the selection of implantable materials. Selecting appropriate
material to place in the human body may be one of the most difficult tasks faced by a
biomedical engineer. Biomaterials must be nontoxic, non-carcinogenic, chemically
inert, stable and often must be mechanically strong enough to withstand the repeated
forces during a lifetime of use. Examples of biomaterials include temporary synthetic
skin replacements, dental adhesives, bone cements, metals and polymers used in
replacement joints and materials used in heart valve prosthetics.
Tissue engineering and regenerative medicine is one of the newest and most rapidly

advancing areas of biomedical engineering. Tissue engineering involves the
formation of new tissues, either directly inside the body or ex vivo for implantation, to
replace tissue damaged or destroyed by accident, disease, or congenital defect. Tissue
engineering often involves the use of carefully designed synthetic scaffolds.
Regenerative medicine involves inducing the body to regenerate natural tissue rather
than form scar tissue after an injury. Examples of tissue engineering and regenerative
medicine include the production of permanent living skin replacements, the
regeneration of damaged cartilage and inducing the regeneration of functional heart
muscle after heart attacks.
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Medical Imaging 
Medical imaging combines knowledge of unique physical phenomena (sound,

radiation, magnetism, etc.) with high speed electronic data processing, analysis and
display to generate images of medical interest. Often, these images can be obtained
with minimally or completely noninvasive procedures. Examples include
ultrasound imaging, magnetic resonance imaging (MRI) and computed x-ray
tomography (CT).

Artificial Organs
In the past 50 years, biomedical engineers have helped create artificial

replacements for several human organs, including lungs, hearts, kidneys and skin.
However, none of these replacement organs work as well as their natural
counterparts and there are several other organs that have so far not been
successfully replaced. These shortcomings in artificial organ technology illustrate
the need for biomedical engineers to continue their efforts to improve existing and
create new artificial organs.

Biomechanics and Rehabilitation Engineering 
Biomechanics is the application of fluid mechanics, kinematics and mechanical

statics and dynamics to biological and medical situations. It includes the study of
motion, material deformation and flow within the body, as well as the behavior of
devices and in, and attached to, the body. Examples include the development of
artificial hearts and heart-assist devices, replacement heart valves and artificial
joints.
Rehabilitation engineering uses concepts from biomechanics and other areas to

develop devices to enhance the capabilities and improve the quality of life for
individuals with physical, sensory and cognitive impairments. Examples include
orthotics, prosthetic limbs and home and workplace assistive devices.

Systems Physiology and Modeling 
In the context of biomedical engineering, modeling refers to the use of

mathematic, scientific and engineering principles to predict the behavior of
systems. Systems may include the entire human body, organs or organ systems,
tissues, medical devices and combinations of these.
This aspect of biomedical engineering is used to gain a comprehensive and

integrated understanding of the function of living systems and the interaction of
medical devices with these systems. Fluid mechanics and transport phenomena
concepts often form the bases of these models. Modeling is used in the analysis of
experimental data and in formulating mathematical descriptions of physiological
events. In research, modeling is used as a predictive tool in designing new
experiments to refine knowledge and understanding. Examples include the
prediction of plasma glucose concentration in normal and diabetic individuals, the
development of drug releasing skin patches, dynamic models of the biochemistry of
human metabolism and modeling limb movements in normal and disease states.

MSOE’s Biomedical Engineering Curriculum 
The biomedical engineering curriculum at MSOE enables students to develop

relevant knowledge and engineering skills. This challenging curriculum exposes
students to all the major technical areas of biomedical engineering as well as related
non-technical topics. At the heart of this curriculum is a seven-quarter capstone
design sequence in which student teams complete a biomedical design project
using the same processes currently used in industry. As a result, graduates are well
prepared to excel in either academic or industrial careers.
Biomedical engineering at MSOE starts with a solid foundation in general science

and engineering topics. Students learn mathematics, physics, chemistry and social
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sciences. Biomedical engineering students also learn fundamental aspects of other
traditional types of engineering such as electrical, mechanical and chemical. Finally,
students gain specialized scientific knowledge in life science areas such as cell
biology, molecular biology, biochemistry, biostatistics, anatomy and physiology as
well as advanced engineering skills in specialty areas such as bio-transport, electronic
medical instrumentation, biomaterials, biomechanics and medical imaging. This
depth and breadth allows them to solve the unique problems that arise in health care
situations. 

MSOE’s biomedical engineering program covers all the major specialty areas in the
field, giving students: 
• a solid foundation of engineering and life-sciences fundamentals to provide the
basis for specialized biomedical engineering learning.
• a strong focus on the complete engineering design process including market
analysis, customer focus, explicit specification statements, feasibility studies,
formal presentations, regulatory compliance, design reviews, and prototype
development and testing. 
• an emphasis on entrepreneurship in both specific courses and throughout the
curriculum.
• extensive application of the theoretical principles in modern laboratory
experiences including a series of joint laboratory courses that integrate principles
from traditionally distinct lecture courses.
• ready access to faculty, equipment, facilities and industry contacts to emphasize 
professional and academic development. 

Program Educational Objectives (v. 7.0) 

• Engineering Skills – Biomedical engineering graduates possess the skills required
to function as entry level engineers as evaluated by the Fundamentals of
Engineering examination. Additionally, they are able to solve multidisciplinary
problems, evaluate alternative solutions to engineering problems and succeed in
their selected profession.

• Design Skills – Biomedical engineering graduates demonstrate industrial and
professional skills that allow them to function as productive members of an
engineering design team. Industrial skills include an understanding of common
industrial design practices and entrepreneurial ventures. Professional skills
include effective communication, multi-disciplinary teamwork, leadership and
global awareness.

• Professional Responsibility – Biomedical engineering graduates exhibit
professional responsibility and recognize the ethical, legal and social issues
involved in biomedical engineering. Alumni also recognize the need to include
service to society in the form of service to the engineering profession as well as
other social, charitable and civic organizations.

• Career Planning and Development – Biomedical engineering graduates engage in
reflection, planning, self-assessment, growth and continual life-long learning to
ensure a successful career.

Student Outcomes (v. 4.0)
Graduates will have the ability to:

• evaluate systems in the areas of medical instrumentation, biomaterials,
biomechanics, signal processing, imaging, biomedical control systems and
physiological modeling.

• apply knowledge of mathematics including calculus, differential equations,
statistics and vector and matrix analyses.
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• apply knowledge of science including physics, chemistry, biology 
and physiology.

• apply knowledge of engineering science across the range of engineering topics.

• solve problems at the interface of engineering and biology.

• to design and conduct experiments, as well as to measure, analyze and
interpret data involving both living and non-living systems.

• identify, formulate and solve engineering problems involving living systems.

• use the techniques, skills and modern engineering tools necessary for 
engineering practice.

• design a system, component, or process considering realistic constraints such
as economic, environmental, social, political, ethical, health and safety,
manufacturability and sustainability to meet desired needs including the need
to address the problems associated with the interaction between living and on-
living materials and systems.

• communicate effectively.

• function on multi-disciplinary teams.

• understand professional and ethical responsibility including the special
requirements imposed on engineering solutions applied to living systems.

• understand the impact of engineering solutions in a global, economic,
environmental and societal context with special consideration given to health
care issues.

• recognize the need for and desire to engage in lifelong learning.

• be aware of contemporary issues with special consideration given to those
issues that apply to living systems.
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BACHELOR OF SCIENCE 
BIOMEDICAL ENGINEERING 

Model Full-time Track - V4.2
------------QUARTER------------ 

FRESHMAN YEAR 1 2 3
BI-102 Cell Biology and Genetics 3-3-4
CH-200 Chemistry I 3-2-4
EN-131 Composition 3-0-3
HU-100 Contemporary Issues in the Humanities 3-0-3
MA-136 Calculus for Engineers I 4-0-4
OR-100 Freshman Orientation1 1-0-0

BE-1000 Introduction to Biomedical Engineering 1-3-2
CH-201 Chemistry II 3-2-4
EN-132 Technical Composition 3-0-3
MA-137 Calculus for Engineers II 4-0-4
PH-2010 Physics I - Mechanics 3-3-4

CH-222 Organic Chemistry I 2-2-3
EN-241 Speech 2-2-3
MA-231 Calculus for Engineers III 4-0-4
MA-3610 Biostatistics 4-0-4
PH-2020 Physics II - Electromagnetism and Optics 3-3-4

TOTALS 17-5-18 14-8-17 15-7-18

SOPHOMORE YEAR 4 5 6
BE-2200 Computing in Biomedical and 3-3-4

BioMolecular Engineering 
CH-223 Biochemistry 3-2-4
MA-235 Differential Equations for Engineers 4-0-4
ME-205 Engineering Statics 4-0-4
MS-3425 Entrepreneurship - An Overview 1-0-1

EE-201 Linear Networks: Steady-State Analysis 4-0-4
ME-206 Engineering Dynamics 4-0-4
MS-3427 Entrepreneurial Business Plans 1-0-1
PH-2030 Physics III - Thermodynamics and 3-3-4

Quantum Physics 
SS-461 Organizational Psychology 3-0-3

BE-2000 Biomedical Engineering Design I 1-0-1
BE-206 Biomedical Signals and Systems I 3-3-4
MA-232 Calculus for Engineers IV 3-0-3
ME-207 Mechanics of Materials 3-2-4
EE-2905 Introduction to Embedded Systems and 3-3-4

Digital Electronics 

TOTALS 15-5-17 15-3-16 13-8-16
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------------QUARTER------------ 
JUNIOR YEAR 7 8 9
BE-3000 Biomedical Engineering Design II 1-2-2
BE-3100 Quantitative Systems Physiology I 3-0-3
BE-3500 Bio-thermal-fluid Transport 1 4-0-4
BE-3800 Biomedical Signals and Systems II 3-0-3
BE-3900 Physiology and Bio-System Joint Laboratory 1-2-2

Elective2 3-0-3

BE-3001 Biomedical Engineering Design III 1-2-2
BE-3110 Quantitative Systems Physiology II 3-0-3
BE-3510 Bio-thermal-fluid Transport 2 3-0-3
BE-3910 Physiology and Biotransport Joint Laboratory 1-2-2

Elective2 3-0-3
BE-3600 Biomedical Instrumentation 3-3-4

BE-3002 Biomedical Engineering Design IV 1-2-2
BE-3920 Biomaterials and Biomechanics Joint Laboratory 1-2-2
BE-410 Biomaterials 3-0-3
BE-411 Biomechanics 3-0-3
HU-332 Bioethics 3-0-3
EE-3111 Electronic Devices and Circuits 3-3-4

TOTALS 15-4-17 14-7-17 14-7-17

SENIOR YEAR 10 11 12
BE-4000 Biomedical Engineering Design V 2-3-3
BE-4700 Biomedical Electronics 3-3-4
BE-4800 Biomedical Digital Signal Processing 2-3-3

Elective2 3-0-3
Elective2 3-0-3

BE-4001 Biomedical Engineering Design VI 2-3-3
BE-4810 Biomedical Feedback Control Systems I 3-3-4
BE-4830 Medical Imaging Systems 3-0-3

Elective2 3-0-3
Elective2 3-0-3

BE-4002 Biomedical Engineering Design VII 2-3-3
Elective2 3-0-3
Elective2 3-0-3

BE-4820 Biomedical Feedback Control Systems II 3-3-4

TOTALS 13-9-16 14-6-16 11-6-13

1 Transfer students who have completed 36 quarter or 24 semester credits will be waived from OR-100, but will be
required to complete OR-301 Transfer Orientation.

2 There are 24 credits (8 courses) of electives that must be taken as detailed:

• 15 credits (5 courses) must be humanities and social science (HU/SS) electives, of which 6 credits must be taken in
the humanities area, 6 credits in the social science area, and 3 credits in either area.

• 6 credits (2 courses) must be technical electives taken from the approved list or with prior approval.

• 3 credits (1 course) must be a professional elective taken from the approved list or with prior approval.

Accredited by the Engineering Accreditation Commission of ABET, http://www.abet.org.
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Approved Electives – Biomedical Engineering 2012-2013

The following courses have been pre-approved as professional or technical breadth
electives for biomedical engineering. Students may request particular courses be
added to this list. For a course to fulfill a professional or technical breadth elective
requirement, it must be reviewed and approved by the program director prior to
being taken. To be approved, courses must be substantial and reasonably expected to
be useful in biomedical engineering practice. Science, math and engineering courses
typically qualify as technical breadth electives, while all other courses are typically
professional electives. BE designated elective courses may be taught periodically
based on student interest and faculty availability.

Pre-Approved Professional Electives

EN-432 Business Communications
IE-340 Project Management
IE-4332 Lean
IE-440 Team Leadership/Facilitation
ME-1601 Introduction to Engineering Design
MS-221 Microeconomics
MS-2220 Foundations of Business Economics
MS-322 Macroeconomics
MS-331 Business Law
MS-3330 Legal Aspects of Innovation and Entrepreneurship
MS-3411 Leading Project Teams
MS-354 Principles of Accounting
MS-4801 Project Management
SS-464 Human Factors in Engineering and Design

Many ROTC courses (contact PD for details)
TC-332 Advanced Technical Writing
TC-342 Professional Presentation Techniques
TC-452 Interpersonal Communications

Pre-Approved Technical Breadth Electives

BE-4340 Advanced Topics in Biomed DSP
BE-4980 BE Independent Study
BE-499 Clinical Internship1
BI-256 Microbiology
CH-302 Chemistry III2
CH-303 Chemistry III (Lab)2
CH-322 Organic Chemistry II2
CH-323 Organic Chemistry II (Lab)2
CH-353 Fundamentals of Environmental Chemistry
CH-354 Fundamentals of Environmental Chemistry Lab
CH-371 Modern Biotechnology
CH-373 Advanced Biotechnology
CH-3650 Chemistry of Materials
CH-3660 Surface Properties of Materials
CH-3670 Polymer Chemistry
CH-3680 Inorganic Chemistry
CH-3690 Molecular Mechanisms of Biological Activity
CH-400 Topics in Chemistry
EB-2240 Engineering Applications in Biochemistry
EE-423 Applications of DSP
EE-444 Power Electronics
EE-4720 Control Systems Applications
EE-481 Fuzzy Sets and Applications
EE-484 Neural Networks
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EE-487 Machine Vision
EE-488 Intro to A. I. and Expert Systems
GE-3601 Solid Modeling and Design I
GE-3602 Solid Modeling and Design II
GE-4200 Advanced Matlab
IE-431 Six Sigma Methods
IE-348 Quality Assurance (SPC)
IE-449 Quality Management
MA-343 Matrix Methods and Linear Programming
MA-3710 Mathematical Biology
MA-380 Advanced Differential Equations
MA-381 Complex Variables
MA-383 Linear Algebra
MA-385 Modern Algebra with applications
MA-386 Functions of a Real Variable
MA-387 Partial Differential Equations
MA-388 Introduction to Number Theory
ME-1601 Introduction to Engineering Design
ME-321 Materials Science
ME-322 Engineering Materials 
ME-424 Engineering with Plastics 
ME-429 Composite Materials
ME-4610 Medical Applications for MEs
NS-1142 Naval Ship Systems 1
NS-2162 Naval Ship Systems 2
NS-2163 Naval Ship Systems 3
NU-2810 Pharmacology I
NU-290 Pathophysiology I
NU-382 Pharmacology II
NU-391 Pathophysiology II
PH -320 Lasers and Applications 
PH-322 Introduction to Optics and Photonics
PH-324 Fiber Optics and Fiber Optic Sensors
PH-325 Acoustics and Illumination
PH-360 Physics of Electronics
PH- 361 Physics of Materials
PH-863 Electronic Materials and Devices
SC-308 Environmental Science
SC-310 Nanoscience and Nanotechnology 
SC-311 Nanoscience Laboratory

1 Students interested in taking this course must contact Dr. John Gassert approximately 10 weeks prior to the expected
start date to arrange the internship. 

2 Students planning to attend medical school should take these courses.  
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Bachelor of Science
Computer Engineering

Program Director:
Dr. Eric Durant
Office: L-339
Phone: (414) 277-7439
Fax: (414) 277-7465
Email: durant@msoe.edu
Website: www.msoe.edu/eecs/ce

Computer engineers are at the forefront of knowledge in arguably the most
innovative professional discipline in the world. Beyond desktop and laptop
computers, things like iPods, BlackBerrys, TiVo, DVRs, mp3 players, anti-lock 
brakes, satellite radio, cell phones, avionics, “smart” credit cards and countless other 
21st-century products exist today thanks to the creativity, knowledge and skills of
computer engineers.
MSOE’s B.S. in computer engineering program balances hardware and software,

building on the disciplines of electrical engineering and computer science, by
coupling computer hardware topics with the study of software – all this starting at
the freshman level.
Employers come back to MSOE year after year because of the level of knowledge,

skills and professionalism our computer engineering graduates bring to the
workplace. Their achievements are impressive, and you will find them working in
exciting positions with some of the most respected companies and organizations
across the country.

Study Abroad
Computer engineering sophomores interested in studying abroad have the ability

to do so for five months at Czech Technical University (CTU), one of the oldest and
best technical universities in the world. All courses are taught in English,
participation does not delay graduation and the program costs the same as
attending MSOE (excluding transportation costs). Interested students should start
planning no later than September of the sophomore year to ensure timely receipt of
their passports and visas and to ensure enrollment in necessary classes. For more
information about studying abroad at CTU, contact the program director.

Program Educational Objectives
Within a few years of graduation, CE alumni will:

• have a record of successful delivery through product development, service, patent
applications, etc.

• provide both informal and formal leadership (e.g., lead specific team efforts or
function as team leader, project manager, etc.).

• develop expert knowledge in at least one area that is seen as an asset by
colleagues and management.
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Student Outcomes
Graduates of the computer engineering program will attain:

• an ability to apply knowledge of mathematics, science and engineering.

• an ability to design and conduct experiments, as well as to analyze and 
interpret data.

• an ability to design a system, component, or process to meet desired needs
within realistic constraints such as economic, environmental, social, political,
ethical, health and safety, manufacturability and sustainability.

• an ability to function on multidisciplinary teams.

• an ability to identify, formulate, and solve engineering problems.

• an understanding of professional and ethical responsibility.

• an ability to communicate effectively.

• the broad education necessary to understand the impact of engineering
solutions in a global, economic, environmental and societal context.

• a recognition of the need for, and an ability to engage in life-long learning.

• knowledge of contemporary issues.

• an ability to use the techniques, skills, and modern engineering tools necessary
for engineering practice.

• an ability to apply knowledge of probability and statistics to computer
engineering.

Computer Engineering Electives
Credit In
Quarter
Hours

BE-4830 Medical Imaging Systems 3
CE-3200 Wireless Sensor Networks 3
CE-4930 Computer Architecture II 3
CE-499 Independent Study 3
CS-386 Introduction to Database Systems 3
CS-421 Advanced Computer Graphics 3
CS-4220 Web Software Applications 3
CS-4802 Digital Image Processing 3
CS-4881 Artificial Intelligence 3
CS-4920 Information Security 3
CS-493 Advanced Digital Design 3
EE-3101 Operational Amplifier Design 4
EE-3111 Electronic Devices and Circuits 4
EE-393 VLSI Design 4
EE-423 Applications of DSP 3
EE-4720 Control Systems Applications 3
EE-481 Fuzzy Sets and Applications 3
EE-484 Neural Networks 3
SE-3250 Introduction to Game Development 3
SE-4910 Mobile Application Development 3
SE-4940 Network Security Tools and Practice 3
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BACHELOR OF SCIENCE
COMPUTER ENGINEERING
Model Full-time Track - V3.4 

------------QUARTER------------ 
FRESHMAN YEAR 1 2 3
EN-131 Composition 3-0-3
HU-100 Contemporary Issues in the Humanities 3-0-3
MA-136 Calculus for Engineers I 4-0-4
OR-100 Freshman Orientation1 1-0-0
CE-1900 Digital Logic I: Combinational Systems 2-2-3
SE-1011 Software Development I 3-2-4

CH-200 Chemistry I 3-2-4
EN-132 Technical Composition 3-0-3
MA-137 Calculus for Engineers II 4-0-4
CE-1910 Digital Logic II: Sequential Systems 2-2-3
SE-1021 Software Development II 3-2-4

EE-2050 Linear Circuits - Steady State I 3-2-4
EN-241 Speech 2-2-3
MA-231 Calculus for Engineers III 4-0-4
CS-2852 Data Structures 3-2-4

TOTALS 16-4-17 15-6-18 12-6-15

SOPHOMORE YEAR 4 5 6
CE-2800 Embedded Systems I 3-3-4
EE-2060 Linear Circuits - Steady State II 3-3-4
MA-235 Differential Equations for Engineers 4-0-4
PH-2010 Physics I - Mechanics 3-3-4

EE-2070 Linear Circuits - Transients 3-0-3
OR-2000 Leadership and Teamwork 0-2-1
PH-2020 Physics II - Electromagnetism and Optics 3-3-4
CE-2811 Embedded Systems II 3-3-4
MA-2310 Discrete Mathematics I 3-0-3

CE-2930 Introduction to Computer Architecture 3-2-4
MA-232 Calculus for Engineers IV 3-0-3
SE-2890 Software Engineering Practices 2-2-3
MS-2220 Foundations of Business Economics 3-0-3
PH-2030 Physics III - Thermodynamics and Quantum Physics 3-3-4

TOTALS 13-9-16 12-8-15 14-7-17
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------------QUARTER------------ 
JUNIOR YEAR 7 8 9
CS-3841 Design of Operating Systems 3-2-4
EE-3050 Dynamic Systems 3-0-3
MA-383 Linear Algebra 3-0-3
SS-461 Organizational Psychology 3-0-3
PH-360 Physics of Semiconductor Materials and Devices 3-3-4

EE-3720 Control Systems 3-3-4
MA-262 Probability and Statistics 3-0-3
OR-3000 Applied Servant-Leadership 0-2-1
OR-402 Professional Guidance 1-0-1
EE-3220 Digital Signal Processing 3-2-4
CS-321 Computer Graphics 3-3-4

CE-3910 Embedded Systems III 3-2-4
HU-432 Ethics for Professional Managers and Engineers 3-0-3
ME-354 Thermodynamics and Heat Transfer 3-0-3
MS-3423 Innovation and Business Markets 3-0-3
CE-3100 Digital Electronic Interfacing 3-3-4

TOTALS 15-5-17 13-10-17 15-5-17

SENIOR YEAR 10 11 12
CE-4000 Senior Design Project I 2-2-3
CE-4920 Embedded Systems IV 2-2-3

Elective (Program)2 3-0-3
Elective (HU/SS)2 3-0-3
Elective (HU/SS) 3-0-3

CE-4010 Senior Design Project II 2-2-3
CE-4950 Networking I 2-2-3

Elective (HU/SS)2 3-0-3
Elective (HU/SS)2 3-0-3
Elective (Free) 3-0-3

CE-4020 Senior Design Project III 2-2-3
CE-4960 Networking II 2-2-3

Elective (Program)2 3-0-3
Elective (Math/Science)2 3-0-3
Elective (HU/SS)2 3-0-3

TOTALS 13-4-15 13-4-15 13-4-15

1 Transfer students who have completed 36 quarter or 24 semester credits will be waived from OR-100, but will be
required to complete OR-301 Transfer Student Orientation. 

2 There are 27 credits of elective subjects in the computer engineering program which must be taken as follows: 

• 15 credits of humanities and social sciences: 6 credits of humanities (HU), 6 credits of social science (SS), and 3
credits of humanities or social science

• 6 credits of approved program electives

• 3 credits of approved math/science elective

• 3 credits of an approved upper-division course from any area

Engineering technology courses may not be used to satisfy requirements of the computer engineering curriculum. 

Students enrolled in Air Force ROTC must complete AF-100, AF-200, AF-202, AF-300, AF-301, AF-302, AF-400, AF-401,
and AF-402. Upon completion of these courses credit will be given for SS-455 (a social science elective), OR-2000, OR-
3000, one program elective, and the free elective. 

Accredited by the Engineering Accreditation Commission of ABET, http://www.abet.org.

C
om

puter E
ngineering



132

Bachelor of Science
Electrical Engineering

Program Director:
Dr. Richard Kelnhofer
Office: S-300
Phone: (414) 277-7420
Fax: (414) 277-7465
Email: kelnhofer@msoe.edu
Website: www.msoe.edu/eecs/ee

Have you ever thought about who created items you so commonly use? Your
livelihood depends on electrically engineered products such as your cell phone,
HDTV, GPS navigators and implantable defibrillators. Electrical engineers create all
such things that use electricity to improve peoples’ lives.

Consider becoming an electrical engineer if you:

• like to work with physical things you can touch and see, such as electronic
components and products, yet use a computer to control and interact with these
components and products.

• want a broad choice of career opportunities, yet be able to specialize in topics of
your choosing.

• are looking for a career that can last a lifetime, yet can also serve as a
springboard for other opportunities, such as management, business and law.

Consider studying electrical engineering at MSOE for the following reasons:

• The curriculum is broadly based with a primary focus on hardware  —
equipment that is real; objects you can see, hold and break. Some of what you
will work with can only be seen under a microscope (integrated circuits,
nanotechnology) and some will dwarf you (power station generators, wind
turbines and solar arrays).

• You will experience a strong emphasis on design and hands-on laboratory
experimentation.

• You will learn about communications, controls, motors, embedded systems,
electronics, microprocessors and more, and use software applications.

• The curriculum has one or more electrical engineering courses in every quarter
of each academic year, including the entire freshman year.
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Program Educational Objectives
The electrical engineering program is preparing graduates to attain the

following objectives within a few years of graduation:

• The technical maturity necessary to be productive and successful in their 
chosen field.

• Active participation in the affairs of their profession and continued 
professional development.

Student Outcomes
In support of the program objectives, graduates of the program wil have:

• an ability to apply knowledge of mathematics, science and engineering.

• an ability to design and conduct experiments, as well as to analyze and 
interpret data.

• an ability to design a system, component, or process to meet desired needs
within realistic constraints such as economic, environmental, social, political,
ethical, health and safety, manufacturability and sustainability.

• an ability to function on multidisciplinary teams.

• an ability to identify, formulate and solve engineering problems.

• an understanding of professional and ethical responsibility.

• an ability to communicate effectively.

• the broad education necessary to understand the impact of engineering
solutions in a global, economic, environmental and societal context.

• a recognition of the need for and an ability to engage in life-long learning.

• a knowledge of contemporary issues.

• an ability to use the techniques, skills and modern engineering tools
necessary for engineering practice.

• an ability to apply knowledge of probability and statistics to electrical
engineering.
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The Electrical Engineering Curriculum

The electrical engineering program (BSEE) at MSOE places a very strong emphasis
on design, applications and hands-on laboratory experimentation. Think for a
moment of how you can demonstrate that you learned something very well. What if,
in addition to the normal exams, you designed, built and debugged an electronic
circuit that functions just like it is supposed to? The laboratory is a great place to work
out the details of your understanding of the theory. Consequently, the BSEE program
at MSOE prepares its graduates for successful entry into the engineering profession,
as well as for graduate school.

Design and laboratory projects grow in complexity throughout the four-year BSEE
curriculum. In the freshman year students start with experiments that range over
electrical engineering topics, such as microprocessors, communications, motors and
digital circuits. Students learn structured programming executed on an embedded
system and the basics of circuit theory. In succeeding years typical topics covered
include: designing decision-making circuits and using the software applications
MATLAB and Simulink in the analysis and design of automatic control systems.

This design process culminates in the senior design project where a team of senior
students (often coming together from different disciplines) work on a single major
project for the entire academic year. The project is taken from concept to a working
prototype. Recent projects included:

• Tactical Response SWAT Robot
• Internet-Enabled Heart Health Monitor
• Universal Test Platform for NASA Zero-Gravity Flights
• Solar Powered Boat for Competitive Racing
• SAE Formula Hybrid Vehicle

Many of the projects use wireless communication and microprocessors. The
projects are usually defined by the students, sometimes with the help of faculty
and/or local industry. Because of its urban location, MSOE has a very strong
relationship with local industry. This is very advantageous for students, not just for
design projects, but also for industry internships or summer jobs.

BSEE students have the option of a very unique junior year study-abroad program
with the Lübeck University of Applied Sciences in Lübeck, Germany. This is a
tremendous opportunity for anyone who is thinking about a career path that involves
the global economy and viewpoint. For details, please see page 140 of this catalog.
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Careers in Electrical Engineering

Graduating with a degree in electrical engineering prepares the student for an
extremely wide variety of careers in almost any industry.

Examples of the types of industries graduates could work in include:
Aerospace
Automation
Automotive
Communications
Computers
Electronics
Instrumentation
Integrated circuits
Medical
Power generation/distribution

Examples of typical electrical engineering topical areas implemented in these
industries are:

Expert systems
High-definition television
Micro-electromechanical systems
Microprocessor controls
Optical communications
Programmable controllers
Robotics
Wireless communications

Examples of the types of jobs that are available:
Computer automation
Computer modeling/simulations
Development of new products
Design of products or equipment
Manufacturing/production
Project leader
Researcher of new ideas
Technical marketing

Examples of specific career opportunities:
Design engineer – Uses computer simulations and modeling to design 
new high-frequency circuits for digital cellular phones.
Research engineer – Invents new optoelectronic devices to build an
optical computer.
Project engineer – Leads a team of engineers from different disciplines to 
design, test and manufacture an undersea optical amplifier.
Test engineer – Writes and implements the computer program to do 
automated testing of an electronic ignition system.
Application engineer – Defines and integrates existing equipment to solve
customer problems.
System engineer – Defines and develops a communications network.
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BACHELOR OF SCIENCE
ELECTRICAL ENGINEERING
Model Full-time Track - V15.4

------------QUARTER------------ 
FRESHMAN YEAR 1 2 3 
EE-100 Introduction to Electrical Engineering 1-2-2
MA-136 Calculus for Engineers I 4-0-4
EN-131 Composition 3-0-3
HU-100 Contemporary Issues in the Humanities 3-0-3
OR-100 Freshman Orientation1 1-0-0

Elective (Business)2 3-0-3

EE-1910 Introduction to Computer Programming 3-3-4
MA-137 Calculus for Engineers II 4-0-4
EN-132 Technical Composition 3-0-3
CH-200 Chemistry I 3-2-4
AE-1311 Introduction to CAD 1-1-1

EE-2050 Linear Circuits - Steady State I 3-2-4
MA-231 Calculus for Engineers III 4-0-4
EN-241 Speech 2-2-3
EG-1260 Engineering Graphics - Visualization 0-2-1
PH-2010 Physics I - Mechanics 3-3-4

TOTALS 15-2-15 14-6-16 12-9-16

SOPHOMORE YEAR 4 5 6 
EE-2060 Linear Circuits - Steady State II 3-3-4
EE-2920 Embedded Systems 3-3-4
MA-235 Differential Equations for Engineers 4-0-4
PH-2020 Physics II - Electromagnetism and Optics 3-3-4

EE-2070 Linear Circuits - Transients 3-0-3
EE-2930 Systems Interfacing 2-2-3
EE-2900 Combinational Logic Circuits 3-3-4
MA-232 Calculus for Engineers IV 3-0-3
PH-2030 Physics III - Thermodynamics and Quantum Physics 3-3-4

EE-2902 Sequential Logic Circuits 3-3-4
CS-2510 Introduction to Object-Oriented Programming 2-2-3
MA-383 Linear Algebra 3-0-3
ME-255 Engineering Statics for Nonmechanical Engineers 3-0-3
ME-354 Thermodynamics and Heat Transfer 3-0-3

TOTALS 13-9-16 14-8-17 14-5-16
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------------QUARTER------------ 
JUNIOR YEAR 7 8 9 
EE-3050 Dynamic Systems 3-0-3
EE-3101 Operational Amplifier Design 3-3-4
EE-3921 Digital System Design 3-2-4
IE-423 Engineering Economy 3-0-3
SS-461 Organizational Psychology 3-0-3

EE-3111 Electronic Devices and Circuits 3-3-4
EE-3202 Electric and Magnetic Fields 3-0-3
EE-3220 Digital Signal Processing 3-2-4
EE-3720 Control Systems 3-3-4
GE-300 Career and Professional Guidance 0-2-1

EE-3031 Signals and Systems 4-0-4
EE-3212 Electromagnetic Waves 3-2-4
EE-3401 Electromechanical Energy Conversion 3-3-4
MA-3620 Random Variables and Statistics 3-0-3

Elective (Science)2 3-0-3

TOTALS 15-5-17 12-10-16 16-5-18

SENIOR YEAR 10 11 12 
EE-407 Senior Design Project I 3-0-3
EE-4021 Principles of Communications 3-2-4
PH-360 Physics of Electronics 3-3-4

Elective (Technical)2 3-0-3
Elective (HU/SS)2 3-0-3

EE-408 Senior Design Project II 2-3-3
Elective (Technical)2 3-0-3
Elective (Technical)2 3-0-3
Elective (HU/SS)2 3-0-3
Elective (HU/SS)2 3-0-3

EE-409 Senior Design Project III 2-3-3
HU-432 Ethics for Professional Managers and Engineers 3-0-3

Elective (Technical)2 3-0-3
Elective (HU/SS)2 3-0-3
Elective (HU/SS)2 3-0-3

TOTALS 15-5-17 14-3-15 14-3-15

1Transfer students who have completed 36 quarter credits or 24 semester credits will be waived from OR-100, but will be
required to complete OR-301 Transfer Student Orientation.

2 The 33 credits of elective subjects in the electrical engineering program must be taken as follows:
•15 required credits of humanities and social science electives: 6 credits of humanities (HU), 6 credits of social
science (SS), and 3 credits of humanities or social science. 
• 12 credits of approved EE program technical electives. 
• 3 credits of approved science elective. 
• 3 credits of approved business (economics/entrepreneurship) elective.

Engineering technology courses may not be used to satisfy any electrical engineering program requirements.

Students in Air Force ROTC may make the following course substitutions: the course combination AF-400/401 for SS-455
(a social science elective), AF-402 for a technical elective, and the course sequence AF-300/301/302 for both EE-3212 and
SS-461.  Additional AF courses cannot be used to satisfy any electrical engineering requirements.

Accredited by the Engineering Accreditation Commission of ABET, http://www.abet.org.
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Electrical Engineering Electives

Credit In
Quarter
Hours

CE-4950 Networking I 3
EE-393 VLSI Design 4
EE-4050 Low-Noise Analog System Design 3
EE-4060 Introduction to Nonlinear Dynamics 3

and Chaos
EE-4112 Advanced Analog Electronics 3
EE-421 Digital Communication Systems 3
EE-423 Applications of DSP 3
EE-424 Data Communications 3
EE-425 Radio Frequency Circuit Design 3
EE-4250 Advanced Signal Processing 3
EE-429 Microwave Engineering 3
EE-444 Power Electronics 3
EE-447 Power System Analysis I 3
EE-449 Power System Analysis II 3
EE-4720 Control Systems Applications 3
EE-474 Programmable Controllers 3
EE-481 Fuzzy Sets and Applications 3
EE-484 Neural Networks 3
EE-487 Machine Vision 3
EE-488 Introduction to Artificial Intelligence and

Expert Systems 3
EE-493 Advanced Microprocessors 3
EE-499 Independent Study 1-3
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Electrical Engineering Cooperative Education Program
Cooperative education is designed to integrate classroom study with planned and

supervised work experiences. The co-op program offers students an opportunity to
gain industrial experience as part of their formal education. Co-op students are
employed in technical capacities in research, development, design, manufacturing
and engineering departments of industrial companies, consulting firms and in
federal and state agencies. The employment sessions begin in the summer
following the sophomore year and typically include three rotations of co-op
experience. Each rotation lasts for one academic term and one summer. 

The co-op program is optional and positions are not guaranteed. Positions are
awarded at the discretion of the employer after a competitive interviewing process. 

Anyone interested in a co-op position should contact the Career Services Office at
(414) 277-7120.

Advantages to the Student
The co-op program:

• provides practical work experience.

• increases educational motivation.

• develops greater professional understanding: Students develop greater
understanding of other people and learn varied techniques of human relations
by their personal contact with their fellow workers and peers.

• accelerates maturation: Students mature more quickly by their association with
professional people in their everyday work. 

• provides orientation to the world of work. The co-op program provides a solid
foundation for career planning and career guidance in the following ways:

• test interests and abilities in connection with real jobs.

• gain firsthand career information and guidance in the co-op environment.

• discover strengths and weaknesses through co-op employment.

• provides financial aid.

• provides useful employment contacts.

Requirements for the Electrical Engineering Co-op Program
• Full-time student status in electrical engineering at MSOE.

• Maintain a minimum cumulative GPA of 2.50.

• Must have completed the sophomore year and receive prior approval from the
Electrical Engineering and Computer Science Department co-op administrator
prior to applying for a co-op experience.

• Any student who wishes to pursue placement in a co-op position must have an
application form on file in the Career Placement Office and a resume completed
on Career Net.
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German Study-abroad Program
Students in the electrical engineering program at MSOE have the opportunity to

study abroad through an agreement between MSOE and the Lübeck University of
Applied Sciences in Lübeck, Germany.

The timing could not be better. American business is competing on an international
level like at no other time in U.S. history. Foreign companies are buying or forming
alliances with American companies at a record pace. There is an increasing likelihood
of a graduate doing business with or even working for a foreign-owned company. The
graduate who has traveled internationally, speaks a foreign language or has an
understanding of the cultures and traditions of other nations will have a 
marked advantage.

The MSOE German Study-abroad Program enables students to study for one year at
a German university where the focus is in the area of applied engineering with
superbly outfitted laboratories, while at the same time gaining firsthand experience
by being immersed in German culture.

The key features of MSOE’s program are:

• All instruction is in English. Students do NOT need to know any German.

• Students will receive two degrees, one from MSOE and one from the Lübeck
University of Applied Sciences.

• Students will graduate on schedule, if they stay on track in the EE curriculum.

EE Study-abroad Coordinator:
Dr. Jörg Mossbrucker
Office: S-352
Phone: (414) 277-7418
Fax: (414) 277-7465
Email: mossbruc@msoe.edu

The Program
Electrical engineering students who enroll in the German Study-abroad Program

will study for two semesters at the Lübeck University of Applied Sciences during their
junior year (certain academic requirements are applicable – see program director for
details). The school year runs September through June with extensive breaks,
including between semesters, providing an excellent opportunity for European travel.
Students live in off-campus housing arranged by the university. They are in class with
their German counterparts studying a curriculum that includes the following topics:

First Semester Second Semester
Analog electronics Computer-aided design
Control systems Control systems laboratory
Signal analysis Programmable controllers
Principles of communication Microwaves
Microwaves Principles of communication
Humanities/social sciences Humanities/social sciences
German language and culture German language and culture
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Lübeck University of Applied Sciences
The Lübeck University of Applied Sciences (FHL) has a long tradition that goes

back as far as 1808 when the first Navigation School was founded. This highly
regarded applied engineering university in the Federal Republic of Germany has
approximately 115 professors, 90 staff engineers and 70 laboratories to provide its
3,000 students with an excellent educational experience. The university combines
the availability of the latest equipment with a nationally recognized level of
expertise, providing students with a quality education and excellent professional
opportunities following graduation.

Lübeck, Germany
Founded in A.D. 1134, Hansestadt Lübeck is among the few European cities

whose Middle Ages appearance is still intact. In 1987, a portion of the old part of
town was declared a UNESCO World Heritage Site and was included in the list of
the cul tural and natural heritage of the world.

Located in the German state of Schleswig-Holstein on the Baltic Sea, this city of
approximately 210,000 offers a variety of attractive cultural and recreational
opportunities, especially for young people. Considered the “Cultural Capital of the
North,” Lübeck offers a lively art scene with the Engelswisch Art Centre, Overbeck-
Gesellschaft and Kunsthaus, and gallery of Metta Linde. Lübeck is the main venue
for the world-famous Schleswig-Holstein Music Festival, and its Northern Film
Days turn Lübeck into the film capital of northern Europe. The adjacent Baltic
resort of Travemünde offers beaches and night life.
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BACHELOR OF SCIENCE 
ELECTRICAL ENGINEERING

German Study-abroad Track V7.1A – MSOE Students

------------QUARTER------------ 
FRESHMAN YEAR AT MSOE 1 2 3 
EE-100 Introduction to Electrical Engineering 1-2-2
MA-136 Calculus for Engineers I 4-0-4
EN-131 Composition 3-0-3

Elective (Business) 3-0-3
HU-100 Contemporary Issues in the Humanities 3-0-3
OR-100 Freshman Orientation1 1-0-0

EE-1910 Introduction to Embedded Systems Programming 3-3-4
MA-137 Calculus for Engineers II 4-0-4
EN-132 Technical Composition 3-0-3
CH-200 Chemistry I 3-2-4
AE-1311 Introduction to CAD 1-1-1

EE-2050 Linear Circuits - Steady State I 3-2-4
MA-231 Calculus for Engineers III 4-0-4
PH-2010 Physics I - Mechanics 3-3-4
EN-241 Speech 2-2-3
EG-1260 Engineering Graphics - Visualization 0-2-1

TOTALS 15-2-15 14-6-16 12-9-16

SOPHOMORE YEAR AT MSOE 4 5 6
EE-2060 Linear Circuits - Steady State II 3-3-4
EE-2920 Embedded Systems 3-3-4
MA-235 Differential Equations for Engineers 4-0-4
PH-2020 Physics II - Electromagnetism and Optics 3-3-4

EE-2070 Linear Circuits - Transients 3-0-3
EE-2930 Systems Interfacing 2-3-3
EE-2900 Combinational Logic Circuits 3-3-4
MA-232 Calculus for Engineers IV 3-0-3
PH-2030 Physics III - Thermodynamics and Quantum Physics 3-3-4
GE-300 Career and Professional Guidance 0-2-1

EE-2902 Sequential Logic Circuits 3-3-4
MA-383 Linear Algebra 3-0-3
EE-3050 Dynamic Systems 3-0-3
EE-3111 Electronic Devices and Circuits 3-3-4
MA-3620 Random Variables and Statistics 3-0-3

TOTALS 13-9-16 14-11-18 15-6-17

1 Transfer students who have completed 36 quarter credits or 24 semester credits will be waived from OR-100, but will be
required to complete OR-301 Transfer Student Orientation.
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------------QUARTER------------ 
JUNIOR YEAR at FHL 7 8 9 
EL-3720 Control Systems I (FHL) 6-0-0
EL-3111 Analog Electronics II (FHL) 2-2-0
EL-3020 Principles of Communications I (FHL) 4-1-0
EL-3250 Radio Frequencies (FHL) 3-1-0
EL-3030 Signal Analysis (FHL) 3-1-0

Social Science (FHL) 3-0-0
German Language (FHL) 4-0-4

EL-3721 Control Systems II (FHL) 0-2-0
ME-4805 Renewable Energy Utilization 3-0-3
EL-3021 Principles of Communications II (FHL) 4-1-0
EL-3290 Microwaves (FHL) 3-1-0
EL-3910 Computer Aided Design (FHL) 4-2-0

Social Science (FHL) 3-0-3
German Language and Culture (FHL) 4-2-0

TOTALS 25-5-4 21-8-6 --

SENIOR YEAR at MSOE 9 10 11
IE-423 Engineering Economy 3-0-3
PH-360 Physics of Semiconductor Materials and Devices 3-3-4
EE-407 Senior Design Project I 2-3-3
EE-3921 Digital System Design 3-2-4

EE-3202 Electric and Magnetic Fields 3-0-3
EE-408 Senior Design Project II 2-3-3
EE-3220 Digital Signal Processing 3-2-4
SS-461 Organizational Psychology 3-0-3

Elective (Science) 3-0-3

ME-255 Engineering Statics for Nonmechanical Engineers 3-0-3
HU-432 Ethics for Professional Managers and Engineers 3-0-3
EE-409 Senior Design Project III 2-3-3
EE-3401 Electromechanical Energy Conversion 3-3-4
CS-2510 Introduction to Object-Oriented Programming 2-2-3

TOTALS 11-8-14 14-5-16 13-8-16

Accredited by the Engineering Accreditation Commission  of ABET, http://www.abet.org
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BACHELOR OF SCIENCE IN
ELECTRICAL ENGINEERING

German Study-abroad Track V7.1B – FHL Students
Vordiplom at FHL

JUNIOR YEAR at FHL 7 8 9 
EL-3111 Analog Electronics II (FHL) 2-2-0
EL-3020 Principles of Communications I (FHL) 4-1-0
EL-3250 Radio Frequencies (FHL) 3-1-0
EL-3720 Control Systems I (FHL) 6-0-0

Seminar (FHL) 2-0-0
Digital Systems (FHL) 0-2-0
Social Science 1 (FHL) 3-0-0

EL-3721 Control Systems II (FHL) 0-2-0
EL-3021 Principles of Communications II (FHL) 4-1-0
EL-3910 Computer Aided Design (FHL) 4-2-0
ME-4805 Renewable Energy Utilization 3-0-3
EL-3290 Microwaves (FHL) 3-1-0

EMC (FHL) 2-1-0
Social Science 2 (FHL) 3-0-3

TOTALS 20-6-0 19-7-6 --

SENIOR YEAR AT MSOE SPRING SUMMER FALL WINTER
EE-3921 Digital System Design 3-2-4
MS-483 Database Management Systems 3-0-3
MS-354 Principles of Accounting 3-0-3

Elective (HU) 3-0-3

EE-3220 Digital Signal Processing 3-2-4
EE-3202 Electric and Magnetic Fields 3-0-3
GE-300 Career and Professional Guidance 0-2-1

Elective (Technical) 3-0-3
Elective (HU) 3-0-3

EE-423 Applications of Digital Signal Processing 2-2-3
EE-3401 Electromechanical Energy Conversion 3-3-4
EE-444 Power Electronics 3-0-3
HU-432 Ethics for Professional Managers and Engineers 3-0-3
EN-241 Speech 2-2-3

EE-499G Independent Study - German Students 0-0-12

TOTALS 12-2-13 12-4-14 13-7-16 0-0-12

Accredited by the Engineering Accreditation Commission of ABET, http://www.abet.org
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Bachelor of Science
Electrical Engineering Technology

Program Director:
To be determined
Electrical Engineering and Computer Science Department
Phone: (414) 277-7452
Website: www.msoe.edu/eecs/et

The prominence of electrical and electronic products in today’s society is
increasing dramatically. Wireless communications, personal computers, efficient
electric vehicles and high-definition television are just a few examples of exciting
high-technology areas. Electrical engineering technology graduates are prepared to
join industry in these and many other areas.

2+2 Program
The electrical engineering technology (EET) program at MSOE is a +2 EET

(junior/senior years) program. Based on this design, students first complete an
appropriate Associate of Applied Science (AAS) degree program at a two-year
college before enrolling in the +2 program at MSOE. 

Students who have graduated with an AAS degree in electrical/electronics
engineering technology from an institution with which MSOE has a transfer
agreement in EET, and who meet the EET program admission requirements at
MSOE, will be accepted into the EET program with junior standing. These students
can follow the +2 EET track at MSOE without any need for prerequisite course work.

Those with other AAS degrees, or other college experience, are encouraged to
apply. Applicants who are accepted may be required to complete prerequisite
course work. A transition plan into the BS-EET program will be developed with an
EET program advisor. The transition plan will identify the prerequisites to be
fulfilled in order to establish junior standing in the EET program.

Program Goals
The goals of the electrical engineering technology program are:

• to foster the personal and professional growth of its students.

• to produce competent and effective contributors to engineering technology and
society as a whole.

• to provide a path for transfer students and working technicians to applied
engineering positions.

• to achieve comprehension using an inductive, experience-based learning
methodology that unites theory with practice.
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Program Educational Objectives
Electrical Engineering Technology program graduates will:

• successfully function in applied engineering positions, demonstrating
proficiencies that include problem solving and technical communications skills.

• continue to advance their skills through formal and informal activities related to
their profession.

• exhibit conduct that is ethical and professional, including consideration of the
societal and global impact of their professional endeavors.

Student Outcomes
Graduates of the electrical engineering technology program will:

• be able to unite theory with practice in engineering technology.

• have an ability to use modern computer tools and techniques in the solutions of
applied engineering problems.

• have knowledge of mathematics, the basic sciences and the elements of
engineering sciences as they apply to electrical engineering technology.

• be capable of developing test procedures, conducting tests, and interpreting
experimental data.

• be capable of design based on specified requirements and known 
design techniques.

• possess problem-solving skills involving analysis, simulation, laboratory
experimentation and teamwork, with application to electrical and electronic
components, circuits, and systems.

• be proficient in oral and written communication, having the ability to write
technical reports and conduct technical presentations of their work.

• have the preparation and an understanding of the importance to continue their
education, both formally and informally, throughout their careers.

• have knowledge of professional and ethical responsibilities as applied to both
engineering technology and society as a whole.

• have knowledge of economics, humanities, and social sciences.

• have knowledge of quality and continuous improvement, and ability to manage
their project involvement, demonstrating project- and time-management skills
on individual and team projects.
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The Electrical Engineering Technology (EET) Curriculum
The EET program is accessible on both a full- and part-time basis to 

transfer students.

The EET curriculum uses an experience-based learning methodology and,
hence, most of the engineering technology and science courses have an associated
laboratory. The electrical engineering technology program generally appeals to
students who prefer the use of specific examples to help them learn the overall
general concepts, and favor the use of physical concepts to clarify mathematics.

Students in the EET program typically enter MSOE at the junior level. As
students progress through the curriculum, the mathematics and science (physics
and chemistry) courses, as well as previous engineering technology courses, lead
into the more advanced engineering technology courses. This curricular approach
fits well with the experience-based learning style and allows the student to reach
and cover many advanced electrical and electronic topics such as:

• electrical and electronic circuit design.
• electronic signal representation and application to electronic circuits 
using Fourier series, Laplace transforms, Fourier transforms and digital 
signal processing.

• electronic communications including transmission lines and data
communications.

• electromagnetic fields including an introduction to electromagnetic
interference and signal integrity.

• control of systems using feedback.
• use of contemporary software tools and programming. 
• digital- and microprocessor-based design.

In addition to the breadth of these electrical topics, which are an integral part of
the curriculum, the student completes a technical elective and a three-course
senior project sequence in the senior year. The technical elective areas are offered
based on student voting in the previous year (in the course GE-300). In the
technical elective, students obtain a deeper understanding of the theory and
applications in the topical area of the elective. Popular topical areas include analog
and digital electronics, computer hardware and software, electronic
communications, and industrial electronics and controls. In the senior project,
students form teams that each define and complete a significant project. Examples
of recent senior projects include:

• design of a closed-loop feedback control system for DC remote control cars to
detect and control wheel slip.

• design of a solar-powered golf cart battery charging system.
• design of a wireless A/V switching system for aggregating multiple 
game consoles.

• design of an enhanced “white cane” with tactile feedback using an embedded
multidimensional sensor for the visually impaired. 

• design of an exercise bike that generates energy, and an associated energy
storage system.

• design of an ice-fishing tip-up system that uses a wireless transmitter at each 
tip-up and a single receiver that identifies the triggered tip-up.
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FAA Approval 

The Federal Aviation Administration (FAA) has approved the MSOE EET
curriculum, and has approved MSOE as a partnership institution, allowing EET
students to participate in FAA internships and EET graduates to be hired through the
FAA Collegiate Training Initiative (CTI) program.

Career Opportunities

Graduates of the electrical engineering technology program enter a variety of
industries, such as:

aerospace electronics and controls 
automation industrial equipment
automotive instrumentation
communications medical
computers power generation and distribution

Graduates of the program are inclined to enter industry in positions that involve:

• developing, designing or improving components and products.

• applications of engineering and technology to new and existing products, such
as in applications engineering, field service or technical sales.

• manufacturing, testing or quality assurance of products.

A few examples of industrial projects that program graduates have been
involved with include:
• design and control of AC motor drive systems.

• establishment of wireless communications services in communities.

• design of RF (radio frequency) and microwave electronic circuits.

• testing products for electromagnetic interference.

• developing software for instrumentation and control.

• design or modification of digital- and/or microprocessor-based systems.
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2 + 2 Transfer Option
A 2+2 transfer opportunity has been developed in cooperation with the Wisconsin

Technical College System and with the College of Lake County in Illinois. Graduates
from an Associate of Applied Science degree program in Electrical Engineering
Technology (who meet specific conditions listed later in this section) at several
Wisconsin and Illinois two-year colleges may transfer into the junior year of MSOE’s
Bachelor of Science in Electrical Engineering Technology (BS-EET) program.

This opportunity provides associate degree graduates with the education and
skills they need for applied engineering positions in today’s fast-paced electronics
industry. It also enables them to extend their education with study toward a BS-EET
degree without losing credit for work already completed at the two-year college.

This 2 + 2 program enables an EET associate degree graduate from a college in the
Wisconsin Technical College System to be admitted with junior status into MSOE’s
BS-EET program if the graduate meets the following conditions:

• has successfully completed all courses in the Associate of Applied Science in
Electrical Engineering Technology program with a grade of “C” or better 
(not C-) in each course; 

• has successfully completed any other specified courses, per the transfer
agreement at the technical college, with a grade of “C” or better (not C-) in
each course; and 

• meets the MSOE admission requirements for transfer students into the BS-
EET program, with a cumulative GPA of 2.75 or greater for full acceptance
(GPA of 2.50 to 2.74 for acceptance on probationary status). 

Consult the EET program Web page on the MSOE website,
www.msoe.edu/eecs/et/2plus2.shtml, for a current list of transfer agreements with
colleges in the Wisconsin Technical College System and in Illinois.

Advice for Other Transfer Students
Students whose previous formal education has been gained through a technical,

community or junior college are required to consult with the Enrollment
Management Department at MSOE about credit transfer. Consultation with an
electrical engineering technology program advisor is required to plan a transition
schedule around previously completed and qualifying academic experience.

A student who plans to transfer from another college into the program at some
future date is encouraged to correspond with the Enrollment Management
Department at MSOE. The student will be assisted in coordinating, as closely as
possible, courses to be taken at another institution of higher education with those
courses that are part of the graduation requirements at MSOE. The MSOE
philosophy of individual attention to each student is a major factor in making a
successful academic transition possible.
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BACHELOR OF SCIENCE
ELECTRICAL ENGINEERING TECHNOLOGY

Model Full-time Track - V7.6
------------QUARTER------------ 

JUNIOR YEAR 1 2 3 
MA-227 Differential Equations 3-0-3
ET-3051 Signals, Circuits, and Systems I 3-2-4
OR-307S Transfer Orientation Seminar 1-0-0
ET-3900 Design of Logic Systems 3-2-4
EG-1260 Engineering Graphics – Visualization 0-2-1
AE-1311 Introduction to CAD 1-1-1
SS-461 Organizational Psychology1 3-0-3

EN-241 Speech1 2-2-3
ET-3001 Transient Circuit Analysis 3-2-4
ET-3910 Embedded Systems 3-2-4
MT-4502 Mechanics 3-0-3 
GE-300 Career and Professional Guidance 0-2-1
IE-423 Engineering Economy1 3-0-3

ET-3060 Signals, Circuits, and Systems II 4-0-4
CH-310 Applied Chemistry 3-2-4
ET-3202 Electromagnetic Field Concepts 4-0-4
ET-3100 Electronic Circuit Design 3-2-4

TOTALS 14-7-16 14-8-18 14-4-16

SENIOR YEAR 4 5 6
ET-4620 Data Communications 4-0-4
ET-4261 Transmission Lines 3-2-4
ET-4710 Feedback Control Systems and Circuits 3-2-4
MS-4801 Project Management 3-0-3
ET-4021 Senior Project I 0-2-1

ET-4250 Electromagnetic Field Applications 3-2-4
HU-100 Contemporary Issues1 3-0-3
ET-4022 Senior Project II 0-2-1

Elective (Technical – EET) 2-2-3
ET-4601 Quality in Electronic Systems 3-0-3

Elective (HU)1 3-0-3

PH-361 Physics of Materials 3-2-4 
MT-4511 Thermodynamics and Heat Transfer 3-0-3
ET-4023 Senior Project III 2-2-3
HU-432 Ethics for Professional Managers and Engineers 3-0-3

Elective (HU)1 3-0-3 

TOTALS 13-6-16 14-6-17 14-4-16

1These courses are also offered in different quarters.  Consult with an EET advisor for alternative scheduling.

Accredited by the Engineering Technology Accreditation Commission of ABET, http://www.abet.org.
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BACHELOR OF SCIENCE
ELECTRICAL ENGINEERING TECHNOLOGY

Model Part-time Track - V7.6
------------QUARTER------------ 

FIRST YEAR FA WI SP SU
MA-227 Differential Equations 3-0-3
ET-3051 Signals, Circuits, and Systems I 3-2-4
OR-307S Transfer Orientation Seminar 1-0-0

EN-241 Speech1 2-2-3
ET-3001 Transient Circuit Analysis 3-2-4

ET-3060 Signals, Circuits, and Systems II 4-0-4
CH-310 Applied Chemistry 3-2-4

IE-423 Engineering Economy1 3-0-3

TOTALS 7-2-7 5-4-7 7-2-8 3-0-3

SECOND YEAR
ET-3900 Design of Logic Systems 3-2-4
EG-1260 Engineering Graphics – Visualization 0-2-1
AE-1311 Introduction to CAD 1-1-1

ET-3910 Embedded Systems 3-2-4
MT-4502 Mechanics 3-0-3 

ET-3202 Electromagnetic Field Concepts 4-0-4
ET-3100 Electronic Circuit Design 3-2-4

SS-461 Organizational Psychology1 3-0-3

TOTALS 4-5-6 6-2-7 7-2-8 3-0-3

THIRD YEAR
ET-4620 Data Communications 4-0-4 
ET-4261 Transmission Lines 3-2-4

ET-4250 Electromagnetic Field Applications 3-2-4
HU-100 Contemporary Issues1 3-0-3
GE-300 Career and Professional Guidance 0-2-1

PH-361 Physics of Materials 3-2-4 
MT-4511 Thermodynamics and Heat Transfer 3-0-3

Elective (HU)1 3-0-3

TOTALS 7-2-8 6-4-8 6-2-7 3-0-3

FOURTH YEAR
ET-4710 Feedback Control Systems and Circuits 3-2-4
MS-4801 Project Management 3-0-3
ET-4021 Senior Project I 0-2-1

ET-4022 Senior Project II 0-2-1
Elective (Technical – EET) 2-2-3

ET-4601 Quality in Electronic Systems 3-0-3

ET-4023 Senior Project III 2-2-3
HU-432 Ethics for Professional Managers and Engineers1 3-0-3

Elective (HU)1 3-0-3

TOTALS 6-4-8 5-4-7 5-2-6 3-0-3

1These courses are also offered in different quarters.  Consult with an EET advisor for alternative scheduling.

Accredited by the  Engineering Technology Accreditation Commission of ABET, http://www.abet.org.
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Bachelor of Science
Software Engineering

Program Director:

Dr. Mark Sebern
Office: L-331
Phone: (414) 277-7213
Fax: (414) 277-7465
Email: sebern@msoe.edu
Website: www.msoe.edu/eecs/se

Software engineering applies engineering concepts, techniques and methods to the
development of software systems. A software engineering program develops
engineering professionals with a mastery of software development theory, practice
and process.
Software engineering is based on computer science in the same way other

engineering disciplines are based on physical or life sciences. However, it adds an
emphasis on issues of process, design, measurement, analysis and verification,
providing a strong foundation in engineering principles and practice as applied to
software development.
Software engineering students gain knowledge and skill in all aspects of the

software development life cycle, including requirements elicitation and analysis,
software architecture, design, construction and verification. They learn to work
within and to continuously improve a defined software development process, with
the aim of producing high-quality software predictably and efficiently. To provide a
basis for this software engineering practice and process, students are grounded in
the fundamentals of computer science, including discrete mathematics, data
structures, algorithms, computer organization and operating systems.



153

Program Educational Objectives
The software engineering program is preparing graduates, within a few years of

graduation, to:
• Contribute as a software engineering professional.

• Apply knowledge of software engineering practice and process.
• Work within a broader institutional and societal context.

• Exercise technical and professional leadership.
• Innovate and improve technologies and processes.
• Progress in responsibility.
• Integrate ethical and professional concerns.

• Develop professionally.
• Continue to learn.
• Adapt to changing solution approaches, technologies, and processes.

• Collaborate effectively.
• Demonstrate personal accountability.
• Communicate to a variety of audiences.
• Display interpersonal skills.
• Cooperate in and facilitate team work.

Student Outcomes
Upon successful completion of the software engineering program, graduates will

have: 
• an ability to apply knowledge of mathematics, science, and engineering. 
An ability to apply continuous and discrete mathematics, probability and
statistics, computer science, software engineering practices and processes.

• an ability to design and conduct experiments, as well as to analyze and 
interpret data. 
An ability to evaluate the performance of software systems, and to propose and
evaluate process changes based on individual and team metrics.

• an ability to design a system, component, or process to meet desired needs within
realistic constraints such as economic, environmental, social, political, ethical,
health and safety, manufacturability, and sustainability. 
An ability to perform detailed and architectural design of software components
and systems while satisfying functional and non-functional requirements.

• an ability to function on multidisciplinary teams.

• an ability to identify, formulate, and solve engineering problems. 
An ability to elicit and document software requirements, and to propose and
evaluate designs and processes to meet them.

• an understanding of professional and ethical responsibility. 
An understanding of the critical role played by software systems, the professional
responsibilities of software engineers, and ethical issues that may be encountered
in engineering practice.

• an ability to communicate effectively.

• the broad education necessary to understand the impact of engineering solutions
in a global, economic, environmental, and societal context.

• a recognition of the need for, and an ability to engage in life-long learning.

• a knowledge of contemporary issues. 
An awareness of trends in the software engineering discipline and of societal
issues that affect software engineering practice.

Softw
are E
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• an ability to use the techniques, skills, and modern engineering tools necessary
for engineering practice. 
An ability to use modern software engineering tools, programming languages and
environments, project planning and tracking systems, specification and
verification techniques.

Curriculum
MSOE prides itself on uniting theory with industry practice in both classroom and

laboratory activities. Software practice and process are emphasized throughout the
curriculum. The software development laboratory provides experience in various
roles, working on large-scale projects using software engineering tools and
techniques. In the senior design sequence, software engineering students work in
teams to complete a major project, in some cases collaborating with students in
other disciplines. Often project ideas originate in industry, where many students
work as interns.
Software is a critical component of many different types of products and systems,

in fields such as consumer electronics, transportation, health care, communications,
finance, manufacturing, entertainment, government and education. Computer
networks and mobile computing devices play a major role, and these technologies
are incorporated throughout the software engineering curriculum. Since many
software engineers work with computers that play a critical role in products such 
as avionics, medical devices and industrial controls, the software engineering
program also includes courses that prepare graduates to develop these “real time”
computing systems.
Because software development requires collaboration, communication skills and

teamwork are critically important. Course work and projects provide many
opportunities to develop proficiency in writing, oral presentation, collaboration and
project management.

Elective courses offer software engineering students the opportunity to pursue
study in areas such as:
• Distributed, web, cloud, and mobile applications
• Network and information security
• Computer game development and artificial intelligence
• Human-computer interaction and user interface technologies
• Graphics and image processing
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Software Engineering Electives V3.0
Credit in
Quarter
Hours

CE-3200 Wireless Sensor Networks 3
CE-4950 Networking I 3
CS-321 Computer Graphics 4
CS-421 Advanced Computer Graphics 3
CS-4230 Distributed and Cloud Computing 3
CS-4802 Digital Image Processing 3
CS-4881 Artificial Intelligence 3
CS-4920 Information Security 3
CS-493 Advanced Digital Design 3
CS-498 Topics in Computer Science 3
CS-499 Independent Study 3
EE-3050 Dynamic Systems 3
EE-3220 Digital Signal Processing 4
EE-3720 Control Systems 4
EE-481 Fuzzy Sets and Applications 3
EE-484 Neural Networks 3
SE-3250 Introduction to Game Development 3
SE-3830 Human-Computer Interaction 3
SE-4094 Software Development Management Laboratory 3
SE-498 Topics in Software Engineering 3
SE-499 Independent Study 3
SE-4910 Mobile Application Development 3
SE-4930 Developing Secure Software 3
SE-4940 Network Security Tools and Practices 3

Softw
are E
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BACHELOR OF SCIENCE
SOFTWARE ENGINEERING
Model Full-time Track - V3.0

------------QUARTER-------------
FRESHMAN YEAR 1 2 3
CE-1900 Digital Logic I: Combinational Systems 2-2-3
EN-131 Composition 3-0-3
HU-100 Contemporary Issues in the Humanities 3-0-3
MA-136 Calculus for Engineers I 4-0-4
OR-100 Freshman Orientation1 1-0-0
SE-1011 Software Development I 3-2-4

CH-200 Chemistry I 3-2-4
EN-132 Technical Composition 3-0-3
MA-137 Calculus for Engineers II 4-0-4
SE-1021 Software Development II 3-2-4

CS-2852 Data Structures 3-2-4
EN-241 Speech 2-2-3
MA-231 Calculus for Engineers III 4-0-4
MA-262 Probability and Statistics 3-0-3
PH-2010 Physics I - Mechanics 3-3-4

TOTALS 16-4-17 13-4-15 15-7-18

SOPHOMORE YEAR 4 5 6
CS-2910 Network Protocols 2-2-3
MA-235 Differential Equations for Engineers 4-0-4
PH-2020 Physics II - Electromagnetism and Optics 3-3-4
SE-2030 Software Engineering Tools and Practices 2-2-3
SS-461 Organizational Psychology 3-0-3

CS-2710 Computer Organization 3-0-3
MA-2310 Discrete Mathematics I 3-0-3
MA-232 Calculus for Engineers IV 3-0-3
SE-2800 Software Engineering Process I 2-2-3
SE-2811 Software Component Design 3-2-4

PH-2030 Physics III - Thermodynamics and Quantum Physics 3-3-4
SE-2040 Software Development III 3-2-4
SE-2832 Introduction to Software Verification 3-2-4
SE-2840 Web Application Development 3-2-4

TOTALS 14-7-17 14-4-16 12-9-16
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------------QUARTER------------ 
JUNIOR YEAR 7 8 9
CS-386 Introduction to Database Systems 2-2-3
MA-3320 Discrete Mathematics II 3-0-3
MA-383 Linear Algebra 3-0-3
SE-3821 Software Requirements and Specification 3-2-4

Elective (HU/SS)2 3-0-3

CS-3844 Operating Systems 3-0-3
OR-402 Professional Guidance 1-0-1
SE-3191 Software Development Laboratory I 2-4-4
SE-380 Principles of Software Architecture 3-2-4
SE-3800 Software Engineering Process II 3-0-3

CS-3851 Algorithms 3-2-4
SE-3192 Software Development Laboratory II 2-4-4
SE-3910 Real-Time Systems 3-3-4

Elective (Program)2 3-0-3
Elective (HU/SS)2 3-0-3

TOTALS 14-4-16 12-6-15 14-9-18

SENIOR YEAR 10 11 12
HU-432 Ethics for Professional Managers and Engineers 3-0-3
SE-3193 Software Development Laboratory III 2-4-4
SE-400 Senior Design Project I 2-2-3

Elective (Program)2 3-0-3
Elective (HU/SS)2 3-0-3

IE-423 Engineering Economy 3-0-3
SE-401 Senior Design Project II 2-2-3

Elective (Program)2 3-0-3
Elective (Math/Science)2 3-0-3
Elective (HU/SS)2 3-0-3

SE-402 Senior Design Project III 2-2-3
Elective (Program)2 3-0-3
Elective (Business)2 3-0-3
Elective (HU/SS)2 3-0-3
Elective (Free)2 3-0-3

TOTALS 13-6-16 14-2-15 14-2-15

1 Transfer students who have completed 36 quarter or 24 semester credits will be waived from OR-100, but will be
required to complete OR-301 Transfer Student Orientation.

2 There are 36 credits of elective subjects in the software engineering program that must be taken as follows:

• 15 credits of humanities and social sciences: 6 credits of humanities (HU), 6 credits of social sciences (SS), 
and 3 credits of humanities or social sciences

• 12 credits of approved program electives

• 3 credits of an approved business elective

• 3 credits of an approved math/science elective

• 3 credits of an upper-division course from any area

Engineering technology courses may not be used to satisfy requirements of the software engineering curriculum.

Students in Air Force ROTC may make the following substitutions in the software engineering program: AF-300 for the
business elective and AF-401 for SS-455 (a social science elective).

Accredited by the Engineering Accreditation Commission of ABET, http://www.abet.org.
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General Studies Department

Main Office: Grohmann Museum, GM218
Phone: (414) 277-7351
Fax: (414) 277-7462
Website: www.msoe.edu/gen_st

The General Studies Department is responsible for administering and providing core
courses for the Bachelor of Arts/Science in Technical Communication degree. In
addition, the department is primarily responsible for offering courses in the
humanities, social sciences, English, communication and engineering graphics. These
offerings include both fundamental and advanced courses to develop and enrich
students so they might become more sensitive to and fully aware of themselves 
and others.

Faculty:

Chairman:
Dr. R. David Kent

Department Administrative Assistant:
Rose Didier

Professor:
Marvin L. Bollman

Associate Professors:
Gary C. Boelkins, Dr. Jon K. Borowicz, James W. Friauf, Dr. David Howell,
Dr. Patrick Jung, Dr. R. David Kent, Dr. Carma Stahnke, Dr. Katherine Wikoff

Assistant Professors:
Dr. Michael Carriere, Dr. Alicia Domack, Dr. Jennifer Farrell, Dr. Jan Fertig,
Dr. Nadya Shalamova

Adjunct Professors:
Patrick J. Coffey, Dr. Cheryl A. Maurana, Joseph P. Meloy, 
Leonard A. Vanden Boom, Dr. William Wiener

Adjunct Associate Professors:
Dianne L. Bender, Sara L. Cissna, Virginia K. Reinmuller, 
Dr. Harry Rollings III

Adjunct Assistant Professors:
Elizabeth A. Albrecht, Dr. John Penglase, Lisa Rivero, Mary Spencer

Lecturers:
Michael Bell, Dr. Elizabeth Clark, Denise Du Vernay, Margaret Dwyer, 
Dr. Richard Edwards, Timothy Gaynor, Cynthia Kotlarek, Amy Murre, 
Mary Jo Wellenstein, Mark Zimmermann

Professors Emeriti:
Dr. Roger J. Frankowski, Veronica S. Haggerty, Susannah P. Locke, 
Mary Ann Perdue, Dr. Constantin Popescu, Judith L. Steininger

Adjunct Professor Emeritus:
Kenneth McAteer
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General Studies Electives

Humanities and Social Sciences Electives (HU/SS)
– All are three-credit classes

Language Series

HU-410 Foreign Language I
HU-411 Foreign Language II
HU-412 Foreign Language III
HU-413 Foreign Language IV
HU-414 Foreign Language V

Literature Series

HU-420 Classical Derivatives
HU-4200 Linguistics: Scientific Study of Language
HU-421 Literary Genres
HU-422 British Literature
HU-423 American Literature
HU-424 Science Fiction
HU-425 Contemporary Literature
HU-426 Survey of Third World Literature
HU-427 Classics in Eastern Literature
HU-428 Classics in Western Literature
HU-429 Literature of American Minorities

Philosophy Series

HU-430 Epistemology
HU-4300 Philosophy of Education
HU-431A Formal Logic
HU-431B Informal Logic
HU-433 Philosophy
HU-434 Existentialism
HU-435 Philosophy of Religion
HU-436 Metaphysics
HU-4370 Social and Political Philosophy
HU-438 Aesthetics
HU-439 Philosophy of Technology

History Series

HU-440 Global History I-World to 1500
HU-441 Global History II-World Since 1500
HU-442 Modern European History
HU-443 Russian History
HU-445 United States History I
HU-446 United States History II
HU-447 History of the Middle East
HU-448 World War II
HU-449 German History

G
eneral Studies
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Fine Arts Series

HU-485 Fine Arts
HU-486 Theater Arts
HU-487 Visual Arts
HU-488 Music History and Appreciation
HU-489 Film Studies

Political Science Series

SS-453 American Government
SS-454 Political Science
SS-455 International Relations
SS-456 Public Policy in Urban America
SS-457 Current Affairs
SS-458 Contemporary European Society and Government

Psychology Series

SS-460 General Psychology
SS-462 Developmental Psychology
SS-464 Human Factors in Engineering and Design
SS-466 Abnormal Psychology
SS-467 Social Psychology

Sociology Series

SS-415 Cultural Dimensions
SS-471 Sociology
SS-472 Social Problems
SS-473 World Societies
SS-474 The Family
SS-475 Addictions and Compulsions
SS-476 Death and Dying

Other Electives

HU-494 Creative Thinking
HU-495 Humanities Selected Studies
SS-492 Educational Methods
SS-495 Social Science Selected Studies
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Foreign Language Courses at MSOE

Enrollment in Foreign Language Courses

1) A student may not enroll in a foreign language course if that foreign
language is spoken in the student’s home.

2) A student who has had one year of a specific language in high school may
enroll in the introductory language course. Students having two years of a
specific  language in high school must begin at the second language course.
For each  additional year of language in high school, a student must begin at
a correspondingly higher level.

Fulfillment of HU Elective Credit
1) Students enrolling in a beginning language course (designated by the
Roman numeral “I”) must enroll in and successfully complete two quarters
of language courses in order to receive HU credit for the beginning course. If
a student were to take German I, for example, but not German II, the three
credits would be tabulated in the student’s grade point average, but the
credit would not apply toward the fulfillment of HU electives.

2) A student who is placed in “Foreign Language II” or “Foreign Language III”
will receive three credits of HU elective credit for that course without
completing another sequential course.

3) A student placed in “Foreign Language II” or “Foreign Language III” will not
receive credit for more fundamental language courses.

. G
eneral Studies
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Bachelor of Science or Bachelor of Arts
Technical Communication

Program Director:
Dr. Nadya Shalamova
Office: GM-202
Phone: (414) 277-2331
Fax: (414) 277-7462
Email: shalamova@msoe.edu
Website: www.msoe.edu/gen_st/tc

The field of technical communication is a logical extension of the rapid growth in
technology. Individuals in this field creatively express ideas and accomplishments of
industry, business and other institutions through a variety of instructional and
procedural materials, business and grant proposals, Web and multimedia tools.
Consequently, individuals in this field have aptitude and education in both the
humanities and the  sciences and are able to relate readily to people on many levels.

The degree in technical communication at MSOE is designed to provide students with:

• a core liberal arts education in humanities and social sciences.

• courses in the major area which will allow students to design and produce both
written documents and oral presentations for business, industry and 
other institutions.

• literacy in basic engineering, business, mathematics, physical science and
computers.

Program Educational Objectives
The primary objectives of the program are to produce graduates who are able to:

• develop, design and distribute written documents and oral presentations
conveying technical material for business, industry and other  institutions.

• understand communication theory in order to assist business,  industry and
other institutions with developing management tools related to the flow of
information within an organization.

• act as a link between the expertise of technical personnel and the needs of the
various audiences of industry, business and other institutions.

• pursue graduate study in areas related to communication.

Potential employment in a wide variety of fields is available to graduates of the
program because of the scope of the degree. Typical employment opportunities 
for graduates include engineering firms, government, information technology, hi-
tech manufacturing, financial, pharmaceutical, medical device industries, public
relations firms and mass media (television or radio).

The bachelor of arts degree requires five quarters of a foreign language.

A bachelor of science degree option is available in this program. Upon consultation
with the program director, a student may choose to select 15 credits of technical
electives in place of 15 credits of a foreign language, which would result in the
bachelor of science degree.
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BACHELOR OF SCIENCE
TECHNICAL COMMUNICATION

Model Full-time Track  - V4.7

------------QUARTER-------------
FRESHMAN YEAR 1 2 3
EN-131 Composition 3-0-3
MA-126 Trigonometry 4-0-4
MT-1201 Basic Materials and Processes 3-0-3
OR-100 Freshman Orientation1 1-0-0
TC-151 Theory of Human Communication 3-0-3
TC-1111 Introduction to Technical Communication 3-0-3

CH-103 Principles of Chemistry 3-2-4
EN-132 Technical Composition 3-0-3
MA-127 College Algebra II 4-0-4
MS-184 Introduction to Computer Methods and Applications 3-0-3
HU-100 Contemporary Issues in the Humanities 3-0-3

EG-103 Technical Drawing and Visualization 3-2-4
EN-241 Speech 2-2-3
HU-431B Informal Logic 3-0-3
MS-221 Microeconomics 3-0-3
TC-172 Desktop Publishing 2-2-3

TOTALS 17-0-16 16-2-17 13-6-16

SOPHOMORE YEAR 4 5 6
HU-440 Global History I (The World to 1500) 3-0-3
MS-273 Web Site Design 3-0-3
MS-322 Macroeconomics 3-0-3
MS-361 Marketing 3-0-3
SS-453 American Government 3-0-3

EN-342 Group Discussion 3-0-3
HU-441 Global History II (The World Since 1500) 3-0-3
PH-113 College Physics I 3-2-4
TC-261 Research Methods 3-0-3

Elective (HU/SS)2 3-0-3

HU-494 Creative Thinking 3-0-3
MS-331 Business Law 3-0-3
MT-151 Application of Mechanical Engineering Technology 3-0-3
TC-242 Persuasive Speech 3-0-3

Elective (HU/SS)2 3-0-3

TOTALS 15-0-15 15-2-16 15-0-15

Technical C
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------------QUARTER------------ 
JUNIOR YEAR 7 8 9
ET-351 Survey of Communication Circuits 2-2-3
PH-123 College Physics II 3-2-4
TC-321 Visual Design Techniques 3-2-4
TC-453 Intercultural Communication 3-0-3

Elective (Technical) 3-0-3

ET-1520 Electric Circuits 3-2-4
SS-461 Organizational Psychology 3-0-3
TC-332 Advanced Technical Writing 3-0-3
TC-351 Organizational Communication 3-0-3

Elective (HU/SS)2 3-0-3

MA-340 Business Statistics 4-0-4
TC-342 Professional Presentation Techniques 2-2-3
TC-381 Marketing Communication 3-0-3
TC-452 Interpersonal Communication 3-0-3
IE-193 Computer Applications in Industrial Engineering 2-2-3

TOTALS 14-6-17 15-2-16 14-4-16

SENIOR YEAR 10 11 12
BE-352 Survey of Biomedical Engineering 3-0-3
HU-432 Ethics for Professional Managers and Engineers 3-0-3
MS-354 Principles of Accounting 3-0-3
TC-432 Writing and Editing for Publication 3-0-3
TC-451 Mass Communication 3-0-3
TC-433 Knowledge Management 3-0-3

TC-499 Internship 6-0-6
Elective (HU/SS)2 3-0-3
Elective (Technical Communication)2 3-0-3
Elective (Technical)3 3-0-3
Elective (Technical)3 3-0-3

OR-402 Professional Guidance 1-0-1
Elective (Management Systems)2 3-0-3
Elective (Technical)3 3-0-3
Elective (Technical)3 3-0-3

SS-415 Cultural Dimensions 3-0-3
MS-4801 Project Management 3-0-3

TOTALS 18-0-18 18-0-18 16-0-16

1Transfer students who have completed 36 quarter or 24 semester credits will be waived from OR-100, but will be
required to satisfactorily complete OR-301 Transfer Student Orientation.

2 There are 33 credits of electives in the B.S. in Technical Communication program, which must be taken as follows:

• 12 credits from the field of humanities and social sciences (HU/SS):  6 credits from the humanities, 6 credits from
the social sciences.

• 3 credits from management systems.

• 3 credits of technical communication elective credits (includes EN-432 Business Communication and TC-495
courses).

• 15 credits from any of the computer science, engineering, engineering technology, science, mathematics,
management systems, or technical communication electives.

3 The difference between the B.S. and B.A. degrees in Technical Communication is that students in the B.A. program take
15 credits of a foreign language in place of 15 credits of technical electives.



165

BACHELOR OF ARTS
TECHNICAL COMMUNICATION

Model Full-time Track - V4.7*

------------QUARTER-------------
FRESHMAN YEAR 1 2 3
EN-131 Composition 3-0-3
MA-126 Trigonometry 4-0-4
MT-1201 Basic Materials and Processes 3-0-3
OR-100 Freshman Orientation1 1-0-0
TC-151 Theory of Human Communication 3-0-3
TC-1111 Introduction to Technical Communication 3-0-3

CH-103 Principles of Chemistry 3-2-4
EN-132 Technical Composition 3-0-3
MA-127 College Algebra II 4-0-4
HU-100 Contemporary Issues in the Humanities 3-0-3

Elective (HU/SS)2 3-0-3

EG-103 Technical Drawing and Visualization 3-2-4
EN-241 Speech 2-2-3
MS-221 Microeconomics 3-0-3
TC-172 Desktop Publishing 2-2-3
MS-184 Introduction to Computer Methods and Applications 3-0-3

TOTALS 17-0-16 16-2-17 13-6-16

SOPHOMORE YEAR 4 5 6
HU-440 Global History I (The World to 1500) 3-0-3
MS-273 Web Site Design 3-0-3
MS-322 Macroeconomics 3-0-3
MS-361 Marketing 3-0-3
HU-410 Foreign Language I 3-0-3

EN-342 Group Discussion 3-0-3
HU-441 Global History II (The World Since 1500) 3-0-3
PH-113 College Physics I 3-2-4
TC-261 Research Methods 3-0-3
HU-411 Foreign Language II2 3-0-3

HU-494 Creative Thinking 3-0-3
MS-331 Business Law 3-0-3
MT-151 Application of Mechanical Engineering Technology 3-0-3
HU-431B Informal Logic 3-0-3
HU-412 Foreign Language III2 3-0-3

TOTALS 15-0-15 15-2-16 15-0-15

Technical C
om
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------------QUARTER------------ 
JUNIOR YEAR 7 8 9
PH-123 College Physics II 3-2-4
TC-321 Visual Design Techniques 3-2-4
TC-453 Intercultural Communication 3-0-3
HU-413 Foreign Language IV2 3-0-3
TC-433 Knowledge Management 3-0-3

ET-1520 Electric Circuits 3-2-4
MA-340 Business Statistics 4-0-4
TC-332 Advanced Technical Writing 3-0-3
TC-351 Organizational Communication 3-0-3
HU-414 Foreign Language V2 3-0-3

TC-242 Persuasive Speech 3-0-3
TC-342 Professional Presentation Techniques 2-2-3
TC-381 Marketing Communication 3-0-3
TC-452 Interpersonal Communication 3-0-3

Elective (HU/SS)3 3-0-3
IE-193 Computer Applications in Industrial Engineering 2-2-3

TOTALS 15-4-17 16-2-17 16-4-18

SENIOR YEAR 10 11 12
BE-352 Survey of Biomedical Engineering 3-0-3
ET-351 Survey of Communication Circuits 2-2-3
HU-432 Ethics for Professional Managers and Engineers 3-0-3
MS-354 Principles of Accounting 3-0-3
TC-432 Writing and Editing for Publication 3-0-3
TC-451 Mass Communication 3-0-3

SS-453 American Government 3-0-3
TC-499 Internship 6-0-6

Elective (Technical Communication)3 3-0-3
Elective (HU/SS)3 3-0-3

OR-402 Professional Guidance 1-0-1
SS-461 Organizational Psychology 3-0-3

Elective (Management Systems) 3-0-3
Elective (HU/SS)3 3-0-3

SS-415 Cultural Dimensions 3-0-3
MS-4801 Project Management 3-0-3

TOTALS 17-2-18 15-0-15 16-0-16

1 Transfer students who have completed 36 quarter or 24 semester credits will be waived from OR-100, but will be
required to satisfactorily complete OR-301 Transfer Student Orientation.

2 Students may receive a BS degree by substituting 15 technical elective credits for the required foreign language.  The
difference between the BS and BA degrees in Technical Communication is that students in the BA program take 15
credits of a foreign language in place of 15 credits of technical electives.

3 There are 18 credits of electives in the B.A. in Technical Communication program, which must be taken as follows:

• 12 credits from the field of humanities and social sciences:  6 credits from the humanities, 6 credits from the social
sciences.

• 3 credits from management systems.

• 3 credits of technical communication elective credits (includes EN-432 Business Communication and TC-495
courses).

* Students in the Air Force ROTC may take the following substitutions in the above program:  AF-300 and AF-302 for
Technical Electives; AF-301 for SS 461; AF-400 for SS-471; AF-401 for SS-455; and AF-402 for MS-331.  Other AF courses
must be taken in addition to the above program and do not count as electives.
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Bachelor of Science
Technical Communication – 2 + 2 Degree

The 2 + 2 degree program in technical communication offered by MSOE is designed
for individuals with an associate degree in any field. This program is an excellent
opportunity for those individuals with technical aptitude whose career goals are in
fields involving communication skills – for example, human resource management,
Web design, usability testing, software documentation, technical sales, knowledge
management, technical training, proposal writing, project management, e-business,
marketing, public relations, journalism, technical writing and information
technology. The 2 + 2 program also will be attractive to individuals performing
technical writing functions in their careers but lacking an academic background in
writing and communication.

Graduates with a two-year associate degree in any field may transfer with junior
standing and expect two full years of advanced credit. The Bachelor of Science degree
in Technical Communication at MSOE has three academic components:

• course work in written, oral and visual technical communication
• course work in the humanities and social sciences
• course work in business, science and engineering technology

The 2+2 program is offered to students in four different versions, each of which is
designed to complement the academic component emphasized in the associate
degree.

Plan A emphasizes course work in technical communication, humanities and social
science. This plan is designed for students entering the 2+2 program with an A.A.S.
degree who have already taken course work in business, science and engineering
technology.

Plan B* emphasizes course work in the humanities and social sciences, as well as in
business, science and engineering technology. This plan is designed for students
entering with an A.A.S. degree in technical communication.

Plan C* emphasizes course work in technical communication, business, science and
engineering technology. This plan is designed for students entering with an associate
of arts degree.

Plan D* emphasizes courses in technology and interpersonal communication and is
created for students entering the program with the first two years of course work in
the B. A. in media and communications at MAHE-MANIPAL in Dubai.

In some cases, advanced undergraduate standing in technical course work can 
be considered in lieu of an associate degree. In all cases, course substitutions will 
be made when necessary to avoid duplication of course work taken to complete 
the associate degree requirements. Prerequisite subjects may also be scheduled 
if needed.

*For Plan B, C or D track, contact the technical communication program director.
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BACHELOR OF SCIENCE
TECHNICAL COMMUNICATION 2+2 DEGREE PLAN A1

Model Full-time Track - V4.5
------------QUARTER------------ 

THIRD YEAR 1 2 3 
EN-241 Speech 2-2-3
HU-440 Global History I (The World to 1500) 3-0-3
MS-221 Microeconomics 3-0-3
OR-301 Transfer Student Orientation 1-0-0
SS-453 American Government 3-0-3
TC-151 Theory of Human Communication 3-0-3
TC-1111 Introduction to Technical Communication 3-0-3

HU-100 Contemporary Issues in the Humanities 3-0-3
EN-132 Technical Composition 3-0-3
HU-441 Global History II (The World Since 1500) 3-0-3
OR-402 Professional Guidance 1-0-1
TC-261 Research Methods 3-0-3
TC-351 Organizational Communication 3-0-3

HU-431B Informal Logic 3-0-3
MS-331 Business Law 3-0-3
SS-415 Cultural Dimensions 3-0-3
TC-172 Desktop Publishing 2-2-3
TC-242 Persuasive Speech 3-0-3
TC-452 Interpersonal Communication 3-0-3

TOTALS 18-2-18 16-0-16 17-2-18

FOURTH YEAR 4 5 6
MS-354 Principles of Accounting 3-0-3
TC-321 Visual Design Techniques 3-2-4
TC-432 Writing and Editing for Publication 3-0-3
TC-451 Mass Communication 3-0-3
TC-453 Intercultural Communication 3-0-3

EN-342 Group Discussion 3-0-3
HU-432 Ethics for Professional Managers and Engineers 3-0-3
TC-332 Advanced Technical Writing 3-0-3
TC-499 Internship 6-0-6
MS-322 Macroeconomics 3-0-3

HU-494 Creative Thinking 3-0-3
SS-461 Organizational Psychology 3-0-3
TC-342 Professional Presentation Techniques 2-2-3
TC-381 Marketing Communication 3-0-3

Elective (HU/SS)2 3-0-3
Elective (HU/SS)2 3-0-3

TOTALS 15-2-16 18-0-18 17-2-18

1Prerequisite for entrance into this program is an associate degree or the equivalent in applied science business or
science. Students transfer with junior standing and can expect a full two years of advanced credit. In the majority of
cases subjects if needed may be scheduled with added time for completion of the degree. Also course substitutions will
be made when necessary to avoid duplication of course work taken to complete associate degree requirements.

2The HU/SS electives must be taken as one HU and one SS.
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Minor in Technical Communication
A student enrolled in a degree program at MSOE may also earn a Minor in Technical
Communication. The design of the course of study is to produce a graduate skilled in
the specific discipline and evidencing competence in the art of communication. Such
a graduate would be attractive to business, industry or government since he/she
would possess two highly important talents.

The Minor in Technical Communication requires a minimum of 27 quarter credits in
English, TC or eligible HU/SS courses. The following courses or their equivalents are
required in the minor:

EN-131 Composition
EN-132 Technical Composition
EN-241 Speech

Or, for University Scholars:
GS-1010 Honors Seminar I (4 credits)
GS-1020 Honors Seminar II (4 credits)
GS-1030 Honors Seminar III (4 credits)

Fifteen to 18 additional credits are required (15 for University Scholars), with at least
one TC or EN class taken from each of the following groups:

Theory
TC-151 Theory of Human Communication
TC-351 Organizational Communication
TC-451 Mass Communication
TC-453 Intercultural Communication
TC-1111 Introduction to Technical Communication
HU-4200 Introduction to Linguistics
HU-439 Philosophy of Technology
HU-494 Creative Thinking

Speaking
EN-342 Group Discussion
TC-242 Persuasive Speech
EN-441 Professional Presentations (AE or CM students only)
TC-342 Professional Presentations
TC-452 Interpersonal Communication

Writing
TC-332 Advanced Technical Writing
EN-432 Business Communication
TC-432 Writing and Editing for Publication
TC-495 Selected Topics in TC

Technical C
om

m
unication



170

Applications
TC-172 Desktop Publishing
TC-261 Research Methods
TC-321 Visual Design Techniques
TC-381 Marketing Communication
TC-433 Knowledge Management
TC-498 TC Practicum
SS-464 Human Factors in Engineering and Design

In special cases, the TC program director may approve substitutions. Please contact
the TC program director for details.



Minor in German Studies
A student enrolled in a degree program at MSOE may also earn a Minor in German

Studies. Upon completion of this course of study, students would have solid
communications skills in German and a strong understanding of German culture and
history. A graduate with a Minor in German Studies would be attractive to business
and/or industry because he/she would possess the marketable skill of a language
other than English. Total required credits vary from 18 to 24, depending upon the
student’s German language proficiency upon entering this course of study.

General Requirements

• A student who has had zero to one years of high school German is required to take
the entire first-tier beginning German sequence, the entire second-tier
intermediate sequence, and two third-tier HU/SS electives. 
Total courses/credits: 8/24.

• A student who has had two years of high school German is required to take
German II and III (HU-411G and -412G) of the first-tier beginning German
sequence, the entire second-tier intermediate sequence, and three third-tier
HU/SS electives. Total courses/credits: 8/24.

• A student who has had three years of high school German is required to take
German III (HU-412G) of the first-tier beginning sequence, the entire second-tier
intermediate sequence, and three third-tier HU/SS electives. 
Total courses/credits: 7/21.

• A student who has had four years of high school German has the option of testing
out of German III (HU-412G). To test out, a student must take a proficiency exam
through the General Studies Department. This student must receive a score of
81% or above to be excused from taking German I, II and III. Although excused
from these courses, this student would not receive credit for taking these courses.
The student excused from the first-tier beginning sequence is required to take the
entire second-tier intermediate sequence and three third-tier HU/SS electives.
Total courses/credits: 6/18.

If a student does not test out of German III and has had four years of high school
German, he/she is required to take German III (HU-412G) of the first-tier
beginning sequence, the entire second-tier intermediate sequence and three
third-tier HU/SS electives. Total courses/credits: 7/21.

• A student who has had four years of high school German AND has received a 4 or
5 in AP German will receive credit for German I (HU-410G) and German II (HU-
411G). German III (HU-412G) will be waived. To earn the minor, this student is
required to take the entire second-tier intermediate sequence and three third-tier
HU/SS electives. Total courses/credits: 6/18.

• To receive the Minor in German Studies, a student’s cumulative grade point
average for required course work within this discipline must be at least 2.00.

• At least 12 of the credits to be applied towards the Minor in German Studies must
be earned at MSOE.

• Native German speakers are ineligible for the Minor in German Studies. 
Students who have attended German immersion schools for more than five 
years are also ineligible.
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Required Courses (9 to 18 Credits)
Credit In
Quarter
Hours

HU-410G German I 3
HU-411G German II 3
HU-412G German III 3
HU-413G German IV 3
HU-414G German V 3
HU-406G German Literature 3

These courses are run in sequence from fall to spring and are offered in response to
student interest.

Approved Courses (6 to 9 Credits)

SS-415G German Culture 3
HU-449 German History 3
SS-458 Contemporary European Society 3

and Government

Some of the approved courses are offered every year and some only if there is
sufficient interest. There is no guarantee of availability of any particular course in any
particular quarter. Future changes in course offerings that will meet the
requirements of the minor will be indicated in the Undergraduate Academic Catalog.
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Minor in Psychology
A student enrolled in a degree program at MSOE may also earn a Minor in

Psychology. Upon completion of this course of study, students will have a broad
knowledge of many areas of psychology, along with a strong understanding of the
research methodology that plays an integral role in the field of psychology.
Understanding of human behavior and thought processes is beneficial for students
navigating the diverse workplaces of the 21st century. 

The Minor in Psychology requires a minimum of 27 quarter credits.

Required Courses:
SS-460 Foundations of Psychology
SS-461 Organizational Psychology
TC-261 Research Methods

One Statistics course from the following:
MA-315 Introduction to Applied Statistics 
MA-3610 Biostatistics 
MA-340 Business Statistics 
MA-262 Probability and Statistics 
MA-3620 Random Variables and Statistics

Three other Psychology courses from the following:
SS-462 Developmental Psychology
SS-464 Human Factors in Engineering and Design
SS-466 Abnormal Psychology
SS-467 Social Psychology

Two Social Science or Humanities courses from the following:
HU-4200 Linguistics
SS-474 The Family
SS-476 Death & Dying
SS-475 Addictions & Compulsions

• It would be ideal for students to take Foundations of Psychology before other
psychology courses, but not necessary.
• Statistics will be utilized in the Research Methods course. Again, it would be
ideal for students to take statistics prior to Research Methods, but not required.
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Mathematics Department

Main Office: Walter Schroeder Library, L-326
Phone: (414) 277-7452
Fax: (414) 277-7465
Website: www.msoe.edu/math

The Mathematics Department offers a variety of required and elective courses to
support the numerous degree programs at MSOE. It also provides students the
opportunity to earn a Minor in Mathematics.

Faculty:

Chairperson:

Dr. Karl H. David

Department Administrative Assistant:

Sandra Pierce

Professor:

Dr. Yvonne I. Yaz

Associate Professors:

Dr. Karl H. David, Edward J. Griggs, Dr. Ronald W. Jorgensen, 
Dr. Chunping Xie

Assistant Professors:

Dr. Kseniya Fuhrman, Dr. Bruce O’Neill

Adjunct Associate Professor:

Dr. AbdelNaser Al-Hasan

Adjunct Assistant Professor:

Dr. Lesya Chrona, Gina M. Moran

Lecturers:

Patricia Berg, Jill R. Bolankowski, Dr. Laura Ellwein

Professors Emeriti:

George L. Edenharder, Stanley J. Guberud, Dorothy J. Johnson, 
Janet Klein, Dr. Peter K.F. Kuhfittig, Robert P. Schilleman, 
Andrew B. Schmirler

Adjunct Professor Emeritus:

Dr. Robert R. Rice

Instructor Emerita:

Nancy E. Olmsted
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Mathematics Electives
Credit In
Quarter
Hours

MA-2310 Discrete Mathematics I 3
MA-330 Vector Analysis 3
MA-3320 Discrete Mathematics II 3
MA-343 Matrix Methods and Linear Programming 3
MA-3620 Random Variables and Statistics 3
MA-3710 Mathematical Biology 3
MA-380 Advanced Differential Equations 3
MA-381 Complex Variables 3
MA-382 Laplace Transforms 3
MA-383 Linear Algebra 3
MA-384 Statistical Methods for Use in Research 3
MA-385 Modern Algebra with Applications 3
MA-386 Functions of a Real Variable 3
MA-387 Partial Differential Equations 3
MA-388 Introduction to Number Theory 3
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Minor in Mathematics V1.5
The Minor in Mathematics is offered to those students who wish to expand their

background and understanding of mathematics. A mathematics minor will
strengthen a student’s specialty, make his or her degree more attractive to potential
employers, and enhance the preparedness of the student for graduate school.
To qualify for a Minor in Mathematics, a student must take at least 31 credits in

eligible courses. Sixteen of these credits must be earned in residence at MSOE. Six of
the 9 approved course credits must come from courses not specifically required for
the student’s major and must be earned in residence at MSOE. A minimum GPA of
2.00 is required for mathematics courses counted towards the minor.
Approved courses used to fulfill program elective requirements may also be applied

towards the minor. For further questions or information, please contact the
department chair.

Required Courses (22 credits)
Credit In
Quarter
Hours

MA-136 Calculus for Engineers I 4
MA-137 Calculus for Engineers II 4
MA-231 Calculus for Engineers III 4
MA-232 Calculus for Engineers IV 3
MA-235 Differential Equations for Engineers 4
MA-262 Probability and Statistics 3

Approved Courses (9 credits)

MA-2310 Discrete Mathematics I 3
MA-330 Vector Analysis 3
MA-3320  Discrete Mathematics II 3
MA-343 Matrix Methods and Linear Programming 3
MA-3620 Random Variables and Statistics 3
MA-3710   Mathematical Biology 3
MA-380 Advanced Differential Equations 3
MA-381 Complex Variables 3
MA-382 Laplace Transforms 3
MA-383 Linear Algebra 3
MA-384 Statistical Methods for Use in Research 3
MA-385 Modern Algebra with Applications 3
MA-386 Functions of a Real Variable 3
MA-387 Partial Differential Equations 3
MA-388 Introduction to Number Theory 3

Some of the approved courses are offered every year and some only if there is
sufficient interest. There is no guarantee of availability of any particular course in any
particular quarter. Future changes in course offerings that will meet the requirements
of the minor will be indicated on the Mathematics Department Web page.
Alternatives for specific programs: MA-262 is replaced by MA-3610 and MA-3620 in

the biomedical and electrical engineering programs, respectively.
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Mechanical Engineering Department

Main Office: Allen-Bradley Hall of Science, S-110
Phone: (414) 277-7375
Fax: (414) 277-2222
Website: www.msoe.edu/me

It is the mission of the Mechanical Engineering (ME) Department to provide
students with a professional education that is both technically current and well
rounded. We strive to prepare our students for professional careers in engineering or
engineering technology, and to instill in them an awareness of professional and
social responsibility. The ME Department offers four-year baccalaureate degrees in
mechanical engineering, industrial engineering, engineering and mechanical
engineering technology.
All of the degree programs are committed to delivering high-quality undergraduate

education, stressing laboratory experiences and preparation for professional practice
in an intimate, personal learning environment.
Laboratories are used extensively to support the curricula. The department maintains

undergraduate laboratories in the areas of materials characterization and testing,
manufacturing processes, energy systems, fluid power, electromechanical systems,
ergonomics and computer-aided engineering, as well as laboratory space devoted to
senior design project work.

Faculty:
Chairman:

Dr. Matthew A. Panhans
Professors:

Dr. Cynthia W. Barnicki, Dr. Subha F. Kumpaty, Dr. Mohammad Mahinfalah,
Dr. Joseph C. Musto, Dr. Matthew A. Panhans, Dr. Hermann Viets

Associate Professors:
Lukie L. Christie, Dr. Christopher J. Damm, Dr. William C. Farrow,
Dr. John E. Pakkala, Dr. Vincent Prantil, Dr. Robert Rizza, 
Michael J. Swedish, Dr. Charlene Yauch

Assistant Professors:
Dr. Aaron J. Armstrong, Dr. Matt J. Anderson, Dr. Dragomir C. Marinkovich,
Dr. Leah Newman, Dr. Luis A. Rodriguez, Dr. Matt Schaefer, 
Dr. Matthew J. Traum

Adjunct Professors:
Dr. Burzoe K. Ghandhi, Dr. Carl E. Rathmann, Dr. Alexey Sverdlin, 
Dennis P. Tronca

Adjunct Associate Professors:
Dale R. Boschke, David Gerow, Stephen H. Rather, Dr. Luis G. Rodriguez,
Thomas S. Wanke

Adjunct Assistant Professors:
Dr. David Dreifus, Dr. Jianxun Hu, Dr. Richard H. Jungmann, 
Dr. Medhat K. B. Khalil

Lecturers:
Jeffrey L. Bitant, Sara Falkiewicz, Ann Herrmann, Christopher Lentz,
Matthew Loew, David Kohlmann, Peter Maloney, David Pettiford,  
William Santy, Dr. Debra Smith, Laura L. Strobel

Professors Emeriti:
Edward Allan, John H. Farrow, Paul A. Gutting, Harvey Hoy, 
Dr. Charles F. James Jr., Dr. Robert A. Kern, Lawrence B. Korta, Arthur B.
Michael, Paul P. Perdue, Dr. John Slater, Paul H. Unangst, Lloyd E. Vlies 

ME Department Staff:
Anne Deisinger, Roger Hajny, Vivian Mickelson Richard Phillips, 
James Yauch 
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Bachelor of Science 
Engineering

Program Director: 
Dr. Cynthia Barnicki
Office: S-112 
Phone: (414) 277-7461
Email: barnickc@msoe.edu 

The Bachelor of Science in Engineering program provides a general, flexible,
interdisciplinary academic experience in the engineering field. It offers a firm
grounding in the fundamentals of engineering science and engineering design, as
well as numerous elective options that offer the opportunity to customize the
technical focus of the degree program. Suggested elective tracks in the areas of
product design and enterprise systems are available, but other unique plans of study
can be accommodated. The program is tailored to the adult learner, who may have
previous college experience, an engineering-related career and very clear
professional objectives for continued study in engineering, coupled with a desire to
pursue the degree using part-time and evening hours.

Program Educational Objectives

The Bachelor of Science in Engineering will prepare graduates to:

• use their engineering, design, business and problem-solving skills to contribute
professionally in an industrial environment.

•  demonstrate initiative, leadership, teamwork and continued development in their
professional careers.

• use their broad education to interpret and understand their roles as professionals
in industry and society.

Student Outcomes

Upon completion of the Bachelor of Science in Engineering program, the student
will have: 

• an ability to apply knowledge of mathematics, science, business and engineering. 

• an ability to design and conduct experiments, as well as to analyze and 
interpret data.

• an ability to design a system, component, or process to meet desired needs within
the types of realistic constraints seen in an industrial environment.

• an ability to function on multi-disciplinary teams.

• an ability to identify, formulate and solve engineering problems.

• an understanding of professional and ethical responsibility.

• an ability to communicate effectively, using verbal, written and graphical means.

• the broad education necessary to understand the impact of engineering solutions
in a global, economic, environmental and societal context.

• a recognition of the need for, and an ability to engage in, lifelong learning.

• a knowledge of the contemporary issues in his or her profession.

• an ability to use the techniques, skills and modern engineering tools necessary for
engineering practice.
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BACHELOR OF SCIENCE
ENGINEERING

Model Part-time Track - V1.2

------------QUARTER-------------

FIRST YEAR 1 2 3
EG-124 CAD Graphics I 2-2-3
MA-128 Analytic Geometry and Calculus I 4-0-4
OR-100 Freshman Orientation 1 1-0-0
MA-225 Calculus II 4-0-4
PH-113 College Physics I 3-2-4
MA-226 Calculus III 4-0-4
EN-131 Composition 3-0-3

TOTALS 7-2-7 7-2-8 7-0-7

SECOND YEAR 4 5 6
PH-123 College Physics II 3-2-4
GE-3901 Computer Tools 2-2-3
CH-200 Chemistry I 3-2-4
EN-132 Technical Composition 3-0-3
CH-201 Chemistry II 3-2-4
HU-100 Contemporary Issues in the Humanities 3-0-3

TOTALS 5-4-7 6-2-7 6-2-7

THIRD YEAR 7 8 9
ME-255 Engineering Statics for Nonmechanical Engineers 3-0-3
GE-3601 Solid Modeling and Design I 2-2-3
GE-3602 Solid Modeling and Design II 2-2-3
GE-2006 Engineering Dynamics 3-0-3
ME-207 Mechanics of Materials 3-2-4
EN-241 Speech 2-2-3

TOTALS 5-2-6 5-2-6 5-4-7

FOURTH YEAR 10 11 12
Elective (HU/SS)2 3-0-3

MA-262 Probability and Statistics 3-0-3
MS-331 Business Law 3-0-3
EE-201 Linear Networks: Steady-State Analysis 4-0-4

Elective (Economics)2 3-0-3
EE-253 Analysis and Control of Electromechanical Devices 3-2-4

TOTALS 6-0-6 7-0-7 6-2-7
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------------QUARTER-------------

FIFTH YEAR 13 14 15
ME-321 Materials Science 3-0-3
GE-3101 Fluid Mechanics 2-2-3
MA-3501 Engineering Mathematics I 4-0-4

Elective (HU/SS)2 3-0-3
IE-340 Project Management 3-0-3
MA-3502 Engineering Mathematics II 4-0-4

TOTALS 5-2-6 7-0-7 7-0-7

SIXTH YEAR 16 17 18
ME-354 Thermodynamics and Heat Transfer 3-0-3
MS-354 Principles of Accounting 3-0-3

Elective (HU/SS)2 3-0-3
TC-452 Interpersonal Communication 3-0-3

Elective (Technical)2 3-0-3
MA-383 Linear Algebra 3-0-3

TOTALS 6-0-6 6-0-6 6-0-6

SEVENTH YEAR 19 20 21
IE-423 Engineering Economy 3-0-3

Elective (HU/SS)2 3-0-3
Elective (Math/Science)2 3-0-3
Elective (Free)2 3-0-3
Elective (Free)2 3-0-3
Elective (Math/Science)2 3-0-3

TOTALS 6-0-6 6-0-6 6-0-6

EIGHTH YEAR 22 23 24
Elective (HU/SS)2 3-0-3

GE-3301 Instrumentation and Control of 
Engineered Systems 2-2-3
Elective (Free)2 3-0-3

GE-3650 Engineering Systems Design 4-0-4
Elective (Free)2 3-0-3

GE-3651 Computer-Aided Engineering Design 2-2-3

TOTALS 5-2-6 7-0-7 5-2-6
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------------QUARTER-------------

NINTH YEAR 25 26 27
Elective (Free)2 3-0-3
Elective (Free)2 3-0-3
Elective (Technical)2 3-0-3

SS-461 Organizational Psychology 3-0-3
Elective (Technical)2 3-0-3

HU-432 Ethics for Professional Managers and Engineers 3-0-3

TOTALS 6-0-6 6-0-6 6-0-6

TENTH YEAR 28 29 30
GE-4901 Capstone Design I 3-0-3

Elective (Technical)2 3-0-3
OR-402 Professional Guidance 1-0-1
GE-4902 Capstone Design II 3-0-3

Elective (Technical)2 3-0-3
GE-4903 Capstone Design III 3-0-3

Elective (Technical)2 3-0-3
TOTALS 7-0-7 6-0-6 6-0-6

1Transfer students who have completed 36 quarters or 24 semester credits will be waived from OR-00, but will be
required to complete OR-30 Transfer Student Orientation.

2There are 60 credits of elective subjects in the Engineering program, which must be taken as follows:

• 15 credits from Humanities and Social Sciences (HU/SS), distributed as follows:

• 3 credits from the Sociology series (SS-47X).

• 3 credits from courses with a SS designation.

• 6 credits from courses with a HU designation.

• 3 credits with either an HU or SS designation.

• 6 credits from the MA, PH, CH, or SC designations, from an approved list.

• 3 credits from economics (MS-221 or MS-322)

• 18 credits from the Technical Electives list.

• 18 credits from any 200-, 300- or 400-level subject (Free Elective), subject to an approved plan of study.
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Engineering Electives

Suggested Technical Electives
EE-1910 Introduction to Computer Programming
EE-2901 Digital Logic Circuits 
EE-474 Programmable Controllers
GE-460 Quality in Electronic Systems
IE-347 Facilities Design
IE-348 Quality Assurance (SPC)
IE-3621 Ergonomics
IE-3770 Computer Integrated Manufacturing
IE-431 Six Sigma Methods
IE-4332 Lean
ME-309 Intermediate Mechanics of Materials
ME-363 Design of Machine Components
ME-322 Engineering Materials
ME-323 Manufacturing Processes
ME-423 Materials Selection
ME-424 Engineering with Plastics

Product Design Track
EE-1910 Introduction to Computer Programming
EE-2901 Digital Logic Circuits
EE-474 Programmable Controllers
IE-3621 Ergonomics
IE-431 Six Sigma Methods
ME-309 Intermediate Mechanics of Materials
ME-363 Design of Machine Components
ME-322 Engineering Materials
ME-323 Manufacturing Processes
ME-423 Materials Selection
ME-424 Engineering with Plastics

Enterprise Systems Track
IE-347 Facilities Design
IE-348 Quality Assurance (SPC)
IE-3770 Computer Integrated Manufacturing
IE-431 Six Sigma Methods
IE-4332 Lean
GE-460 Quality in Electronic Systems
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Bachelor of Science
Industrial Engineering

Program Director:
Dr. Charlene A. Yauch, P.E.
Office: S-112C
Phone: (414) 277-7258
Fax: (414) 277-2222
Email: yauch@msoe.edu

Industrial engineers play key roles in virtually every business and industry today. 
By focusing on critical processes and systems, industrial engineers are making these
businesses more efficient, effective and productive. Industrial engineers are often
seen as facilitators of change. Industrial engineering is primarily concerned with the
design and continuous improvement of systems by effectively integrating people,
processes and technology. Quality and productivity improvement are critical issues. 

Industrial engineering course work establishes a solid engineering foundation,
upon which specialized technical and management knowledge and skill sets are
built. Educational experiences include a variety of business/industry projects, which
enable our graduates to make significant contributions in diverse enterprises such as
manufacturing, warehousing and distribution, insurance, banking, consulting and
health care.

Program Educational Objectives
The industrial engineering (IE) program at MSOE aims to be the program of choice

for all students who desire a student-centered, interactive learning environment, with
a hands-on orientation and practical industry-based project experiences. MSOE’s IE
graduates are aggressively pursued by a diverse array of employers in manufacturing
and service industries such as consulting, health care, logistics, and retail. Our faculty
provide state-of-the art expertise, combining theoretical knowledge and practical
experience to provide students with a solid foundation for future achievement.
Internal and external customers seek out the program’s faculty and students for
innovative solutions to their technical and business challenges.

MSOE’s IE program is committed to producing baccalaureate engineers who,
within five years after graduation, will:

• demonstrate management and leadership skills, including negotiating with and
influencing others, and leading a project team.

• demonstrate problem-solving skills, utilizing relevant data-driven IE methods.

• uphold ethical standards and contribute to the broader engineering community.

• drive organizational improvement efforts, providing training, mentoring or
subject matter expertise to others.

• understand and adapt to their organization’s long-term strategy, vision and
business objectives. 

• have a sense of self awareness, intellectual curiosity and readiness for change.

Industrial E
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Student Outcomes
At the conclusion of the industrial engineering program at MSOE, the student will

have the ability to:
• apply knowledge of mathematics, science and engineering.

• design and conduct experiments, as well as to analyze and interpret data.

• design a system, component or process to meet desired needs within realistic
constraints such as economic, environmental, social, political, ethical, health and
safety, manufacturability and sustainability.

• function on multi-disciplinary teams.

• identify, formulate and solve engineering problems.

• understand professional and ethical responsibility.

• communicate effectively.

• understand the impact of engineering solutions in a global, economic,
environmental and societal context.

• recognize the need for, and an ability to engage in, life-long learning.

• understand contemporary issues.

• use the techniques, skills and modern engineering tools necessary for 
engineering practice.

• design, develop, implement and improve integrated systems that include people,
materials, information, equipment and energy. 

Industrial Engineering Cooperative Education Program
Cooperative education is designed to integrate classroom study with planned and

supervised work experiences. The co-op program offers students an opportunity to
gain industrial experience as part of their formal education. Industrial engineering
co-op students are employed in technical capacities in a variety of industrial
companies. Most co-op students are employed for a single co-op session in the
sophomore or junior year which typically lasts for three consecutive quarters, always
beginning or ending in summer. Variations on the co-op program and modifications
to the student’s plan of study are made to accommodate particular co-op
opportunities, depending on the company’s requirements. The co-op program is
optional, and co-op positions are not guaranteed.  Positions are awarded at the
discretion of the employer after a competitive interviewing process. For more
information about the co-op program, turn to page 139 or contact the Career Services
Office at (414) 277-7120.

Requirements for Industrial Engineering Co-op Program

• Full-time student status in industrial engineering at MSOE.
• Maintain a minimum cumulative GPA of 2.50.
• Must have completed the freshman year and receive prior approval from the
Industrial Engineering program director (co-op administrator) prior to accepting an
offer of co-op employment.

• Any student who wishes to pursue placement in a co-op position must have an
application form on file in the Career Services office and a resume completed on
Career Net.
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BACHELOR OF SCIENCE 
INDUSTRIAL ENGINEERING 

Model Full-time Track - V6.1 
------------QUARTER------------ 

FRESHMAN YEAR 1 2 3 
MA-136 Calculus for Engineers I 4-0-4
EN-131 Composition 3-0-3
CH-200 Chemistry I 3-2-4
OR-100 Freshman Orientation1 1-0-0
IE-100 Introduction to Industrial Engineering Profession 2-2-3
AE-1311 Introduction to CAD 1-1-1

MA-137 Calculus for Engineers II 4-0-4
HU-100 Contemporary Issues in the Humanities 3-0-3
EN-132 Technical Composition 3-0-3
PH-2010 Physics I - Mechanics 3-3-4
HU-494 Creative Thinking 3-0-3

MA-231 Calculus for Engineers III 4-0-4
PH-2020 Physics II - Electromagnetism and Optics 3-3-4
CH-201 Chemistry II 3-2-4
EN-241 Speech 2-2-3
IE-193 Computer Applications in Industrial Engineering 2-2-3

TOTALS 14-5-15 16-3-17 14-9-18

SOPHOMORE YEAR 4 5 6
MA-235 Differential Equations for Engineers 4-0-4
MA-262 Probability and Statistics 3-0-3
ME-1601 Introduction to Engineering Design 2-2-3
ME-205 Engineering Statics 4-0-4
PH-2030 Physics III - Thermodynamics and 3-3-4

Quantum Physics 

EE-201 Linear Networks: Steady-State Analysis 4-0-4
IE-203 Applications of Statistics in Industrial Engineering 2-2-3
ME-206 Engineering Dynamics 4-0-4
MA-232 Calculus for Engineers IV 3-0-3
MS-221 Microeconomics 3-0-3

Elective (Math/Science) 3-0-3
IE-2450 Work Planning and Methods Development 2-2-3
IE-348 Quality Assurance (SPC) 3-0-3
EE-253 Analysis and Control of Electromechanical Devices 3-2-4
ME-207 Mechanics of Materials 3-2-4

TOTALS 16-5-18 16-2-17 14-6-17

Industrial E
ngineering
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------------QUARTER------------ 
JUNIOR YEAR 7 8 9
IE-381 Deterministic Modeling and Optimization 3-0-3
OR-402 Professional Guidance 1-0-1
IE-340 Project Management 3-0-3
MS-354 Principles of Accounting 3-0-3
MS-331 Business Law 3-0-3
IE-3621 Ergonomics 3-2-4

IE-382 Stochastic Processes 3-0-3
IE-423 Engineering Economy 3-0-3
IE-426 Materials and Manufacturing Processes 3-2-4
IE-331 Production Planning and Inventory Control 3-0-3
IE-391 Industrial Engineering Junior Project 2-2-3

IE-383 Simulation 3-2-4
IE-347 Facilities Design 3-2-4

Elective (Technical)2 3-0-3
IE-336 Contemporary Manufacturing Systems 2-2-3
SS-461 Organizational Psychology 3-0-3

TOTALS 16-2-17 14-4-16 14-6-17

SENIOR YEAR 10 11 12
IE-4901 Industrial Engineering Senior Design Project I 2-2-3

Elective (HU/SS)2 3-0-3
Elective (HU/SS)2 3-0-3
Elective (Technical)2 3-0-3

IE-4773 Computer Aided Manufacturing/
CNC Machining/Rapid Prototyping 2-2-3

IE-4902 Industrial Engineering Senior Design Project II 1-3-3
Elective (HU/SS)2 3-0-3

HU-432 Ethics for Professional Managers and Engineers 3-0-3
IE-440 Team Leadership/Facilitation 2-2-3

Elective (Technical)2 3-0-3

Elective (Management Systems)3 3-0-3
Elective (HU/SS)2 3-0-3
Elective (Free)2 3-0-3

MS-327 International Business 3-0-3
Elective (Technical)2 3-0-3

TOTALS 13-4-15 12-5-15 15-0-15

1Transfer students who have completed 36 quarter or 24 semester credits will be waived from OR-100 but will be required
to satisfactorily complete OR-301 Transfer Student Orientation.

2There are 33 credits of elective subjects in the industrial engineering program. Students, in collaboration with their
faculty advisors, design their program from the following electives categories:

• 12 credits from approved industrial engineering electives list

• 3 credits from management systems electives

• 12 credits from humanities and social sciences (HU/SS), of which 6 must be in the humanities area (HU) and 6 in
the social sciences (SS) area

• Any 3-credit course (300 or 400 level) unless otherwise approved by the program director

• 3 credits from approved list of math or science electives

3In order to obtain the minor in general management, the industrial engineering student must take MS-342, MS-356, and
MS-361, in addition to the management courses already required by this industrial engineering curriculum. (MS-340,
MS-344, and MS-4801 may not be taken for credit by IEs.)

Accredited by the Engineering Accreditation Commission of ABET, http://www.abet.org.
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Industrial Engineering Electives

Credit In
Quarter
Hours

Technical Electives

IE-312 Research Methods 3
IE-377 Safety in Engineering 3
IE-3770 Computer Integrated Manufacturing 4
IE-4260 Design for Manufacture and Assembly 3
IE-449 Quality Management 3
IE-460 Design for Quality 3
IE-4621 Sociotechnical Systems 3
IE-4622 Organization and Job Design 3
IE-470 Topics in Industrial Engineering 3
IE-483 Advanced Simulation 3
IE-4903 Industrial Engineering Senior Design III 3
IE-4332 Lean 3
IE-431 Six Sigma Methods 3

With the written consent of the IE program director and after careful review of both student developmental objectives
and the science/design content of alternate selections, some engineering elective substitutions may be permitted. In no
case may an engineering technology course (MT, ET, etc.) be substituted for an engineering course.

Elective combinations are restricted. Elective selection must be done in consultation with the faculty curriculum advisor.

Students in Air Force ROTC may make the following substitutions in the above program: AF-300 for MS-441, a
management science elective; AF-401 for SS-455, an SS political science series elective; AF-402 for MS-331; and AF-301
for the free elective.

Industrial E
ngineering
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Bachelor of Science
Mechanical Engineering

Program Director:
Dr. Joseph Musto
Office: S-129
Phone: (414) 277-7455
Fax: (414) 277-2222
Email: musto@msoe.edu

Mechanical engineering is one of the broadest engineering disciplines. It involves
the design, development, analysis and control of devices, machines and systems. A
degree in mechanical engineering prepares students for careers in industries such as
energy, environmental, manufacturing, biotechnology, medical, transportation,
aerospace and more. The degree also forms a solid foundation for further graduate
studies. Electives in MSOE’s mechanical engineering program allow for
specialization including mechanical design (solid mechanics, machine dynamics and
medical applications), energy systems (renewable energy, aerodynamics, thermal
systems and fluid power) and materials/manufacturing (metals, polymers,
composites and processing).

Program Goals

The goals of the mechanical engineering program are:

• to produce mechanical engineering graduates with a strong theoretical and
applications background, whose analytical, design and laboratory experiences
make them attractive to industry and capable of advanced study in engineering.

• produce well-rounded engineers who view engineering as a profession with
social and ethical responsibilities.

• to provide an intimate learning environment, with personal involvement of
faculty with significant industrial experience.

Program Educational Objectives

Based on these goals, the educational objectives of the mechanical engineering
program are to produce engineering graduates who, during their professional
careers, will:

• use their educations to become productive, contributing professionals in 
their chosen field.

• demonstrate initiative in their professional activities.

• show continued professional development.

• understand the impact of their professional activities on society.
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Student Outcomes

In accordance with the stated program educational objectives, the student
outcomes of the program are to produce graduates who have:

• an ability to apply knowledge of math, engineering, and science.

• an ability to design and conduct experiments, and to analyze and interpret
data.

• an ability to design a system, component or process to meet needs within
realistic constraints.

• an ability to function on multi-disciplinary teams.

• an ability to identify, formulate and solve mechanical engineering problems.

• an understanding of professional and ethical responsibility.

• an ability to communicate effectively.

• the broad education necessary to understand the impact of engineering
solutions in a global and societal context.

• the recognition of need for, and an ability to engage in, life long learning.

• a knowledge of contemporary issues.

• the ability to use techniques, skills, and tools in engineering practice.

• the ability to work professionally in both thermal and mechanical systems
areas.

The mechanical engineering curriculum has been designed to achieve these
objectives and outcomes. The components of the curriculum are:

• the freshman year, consisting of a broad-based education focused on the
mathematics, basic sciences, the humanities and an introductory sequence in
mechanical engineering applications.

• the sophomore year, which serves as a transition from broad-based general
education to the highly focused mechanical engineering courses through
advanced studies in mathematics and science, and a course sequence in
engineering mechanics and systems.

• the junior year, in which the student focuses in-depth in each of the three
branches of technical specialization through the use of the energy sequence,
the materials/manufacturing sequence and the mechanics sequence.

• the senior year, in which the focus is on application of the knowledge
acquired 
in the first three years of the curriculum to the design of mechanical and 
thermal systems, with special emphasis on technical electives and the senior
design project.

M
echanical E
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BACHELOR OF SCIENCE
MECHANICAL ENGINEERING

Model Full-time Track - V10.2

------------QUARTER-------------
FRESHMAN YEAR 1 2 3
CH-200 Chemistry I 3-2-4
EN-131 Composition 3-0-3
MA-136 Calculus for Engineers I 4-0-4
ME-1601 Introduction to Engineering Design 2-2-3
OR-100 Freshman Orientation1 1-0-0
ME-1001 Mechanical Engineering Freshman Seminar 1-0-0

HU-100 Contemporary Issues in the Humanities 3-0-3
MA-137 Calculus for Engineers II 4-0-4
ME-190 Computer Applications in Engineering I 2-2-3
PH-2010 Physics I - Mechanics 3-3-4

CH-201 Chemistry II 3-2-4
EN-132 Technical Composition 3-0-3
MA-231 Calculus for Engineers III 4-0-4
ME-191 Computer Applications in Engineering II 1-2-2
PH-2020 Physics II - Electromagnetism and Optics 3-3-4

TOTALS 14-4-14 12-5-14 14-7-17

SOPHOMORE YEAR 4 5 6
MA-235 Differential Equations for Engineers 4-0-4
ME-205 Engineering Statics 4-0-4
PH-2030 Physics III - Thermodynamics and 

Quantum Physics 3-3-4
EE-201 Linear Networks: Steady-State Analysis 4-0-4

EN-241 Speech 2-2-3
MA-232 Calculus for Engineers IV 3-0-3
ME-206 Engineering Dynamics 4-0-4

Elective2 3-0-3
EE-253 Analysis and Control of Electromechanical Devices 3-2-4

MA-262 Probability and Statistics 3-0-3
ME-207 Mechanics of Materials 3-2-4
ME-230 Dynamics of Systems 4-0-4

Elective2 3-0-3
Elective2 3-0-3

TOTALS 15-3-16 15-4-17 16-2-17
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------------QUARTER------------ 
JUNIOR YEAR 7 8 9
ME-300 Modeling and Numerical Analysis 3-2-4
ME-309 Intermediate Mechanics of Materials 2-2-3
ME-311 Principles of Thermodynamics I 3-0-3
ME-321 Materials Science 3-0-3

Elective2 3-0-3

ME-314 Principles of Thermodynamics II 4-0-4
ME-317 Fluid Mechanics 3-2-4
ME-322 Engineering Materials 3-2-4
ME-361 Dynamics of Machinery 2-2-3

Elective2 3-0-3

IE-340 Project Management 3-0-3
ME-318 Heat Transfer 4-0-4
ME-323 Manufacturing Processes 3-2-4
ME-363 Design of Machine Components 4-0-4

Elective2 3-0-3

TOTALS 14-4-16 15-6-18 17-2-18

SENIOR YEAR 10 11 12
ME-416 Thermodynamics Applications 3-2-4
ME-431 Automatic Control Systems 3-2-4
ME-460 Finite Element Methods 3-2-4
ME-490 Senior Design I 3-0-3
SS-461 Organizational Psychology 3-0-3

IE-423 Engineering Economy 3-0-3
ME-433 Electromechanical Systems 3-2-4
ME-491 Senior Design II 1-0-3

Elective2 3-0-3
Elective2 3-0-3

HU-432 Ethics for Professional Managers and Engineers 3-0-3
Elective2 3-0-3
Elective2 3-0-3
Elective2 3-0-3
Elective2 3-0-3

TOTALS 15-6-18 13-2-16 15-0-15

1 Transfer students who have completed 36 quarter or 24 semester credits will be waived from OR-100 but will be
required to complete OR-301 Transfer Student Orientation.

2 There are 36 credits of elective subjects in the mechanical engineering program, which must be taken as follows:

• 15 credits from humanities and social sciences (HU/SS), distributed as follows:

• 3 credits from the sociology series (SS-47X or SS-415X).

• 3 credits from the political sciences series (SS-45X).

• 6 credits from courses with an HU designation (400 level).

• 3 credits with either an HU or SS designation (400 level).

• 3 credits from the field of mathematics.

• 3 credits must be taken as a science elective at the 300 level or above.

• 12 credits from the ME technical electives list, with at least 9 credits from courses with an ME designation.

• 3 credits from any 200-, 300-, or 400-level subject (Free Elective).

Students in Air Force ROTC may make the following substitutions in the mechanical engineering program: AF-300 for the
free elective and AF-401 for SS-455 (SS elective).

Accredited by the Engineering Accreditation Commission of ABET, http://www.abet.org.
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Mechanical Engineering Electives

All are three-credit classes.

ME-362 Design of Machinery
ME-3650 Systematic Engineering Design
ME-401 Vibration Control
ME-402 Vehicle Dynamics
ME-409 Experimental Stress Analysis 
ME-411 Advanced Topics in Fluid Mechanics
ME-419 Internal Combustion Engines
ME-423 Materials Selection
ME-424 Engineering with Plastics
ME-429 Composite Materials
ME-4610 Medical Applications in Mechanical Engineering 
ME-471 Fluid Power Circuits
ME-472 Modeling and Simulation in the Design of Hydraulic Components
ME-475 Design of Fluid Power Circuits
ME-480 HVAC System Design
ME-4802 Compressible Flow 
ME-481 Aerodynamics
ME-4803 Computational Fluid Mechanics 
ME-4804 Advanced Energy Technologies 
ME-4805 Renewable Energy Utilization
ME-485 Advanced Topics in Energy Systems
ME-492 Senior Design Project III
ME-498 Topics in Mechanical Engineering
ME-499 Independent Study
PH-320 Lasers and Applications
PH-322 Introduction to Optics and Photonics
PH-325 Acoustics and Illumination
MS-340 Production Management
MS-3405 Advanced Operations Management
MS-462 Technical Selling

Note: Any 300- or 400- level engineering course from outside the ME program (IE, EE, CE, CV, SE, AE, BE, EB) may also be
used as a technical elective, assuming there is no duplication of material with any other required or elective course.
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German Study-abroadProgram

Students in the mechanical engineering program at MSOE have the opportunity to
study abroad through an agreement between MSOE and the Lübeck University of
Applied Sciences in Lübeck, Germany.

The timing could not be better. American business is competing on an international
level like at no other time in U.S. history. Foreign companies are buying or forming
alliances with American companies at a record pace. There is an increasing likelihood
of a graduate doing business with or even working for a foreign owned company. 
The graduate who has traveled internationally, speaks a foreign language or has 
an understanding of the cultures and traditions of other nations will have a 
marked advantage.

The MSOE German Study-abroad Program enables students to study for one year at
a German university where the focus is in the area of applied engineering with
superbly outfitted laboratories, while at the same time gaining firsthand experience
by being immersed in German culture.*

The key features of MSOE’s program are:

• All instruction is in English. Students do NOT need to know any German.
• Students will receive two degrees, one from MSOE and one from the Lübeck
University of Applied Sciences.

• Students will graduate on schedule, if they stay on track in the ME curriculum.

The Program

Mechanical engineering students who enroll in the German Study-Abroad Program
will study for two semesters at the Lübeck University of Applied Sciences during their
junior year. The school year runs September through June with extensive breaks,
including between semesters, providing an excellent opportunity for European travel.
Students live in off-campus housing arranged by the university. They are in class with
their German counterparts.

Mechanical engineering students wishing to participate in the study-abroad
program at Lübeck University of Applied Sciences must have major and cumulative
GPAs of 2.75 or higher at the end of the Winter Quarter of their sophomore year, and
be in good academic standing at the end of Winter and Spring Quarters of their
sophomore year. In addition, all curriculum requirements of the first two years of the
mechanical engineering program must be completed by the end of Spring Quarter
prior to departure for Germany.

For more information about Lübeck University of Applied Sciences and Lübeck,
Germany, please see page 141.

*Certain academic requirements are applicable – see program director for details.
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BACHELOR OF SCIENCE 
MECHANICAL ENGINEERING (MSOE STUDENTS AT LÜBECK) 

Model Full-time Track - V10.2A 
(See page 190 for the freshman and sophomore year classes)

-------------TERM-----------
JUNIOR YEAR AT LÜBECK 1 2 
IE-340 Project Management 3-0-3
ME-309 Intermediate Mechanics of Materials 2-2-3
ME-311 Principles of Thermodynamics I 3-0-3
ME-361 Dynamics of Machinery 2-2-3
ME-363 Design of Machine Components 4-0-4
ME-431A Automatic Control Systems (lecture only) 3-0-0

German Language I 4.5-0-4.5
Social Science I 4.5-0-4.5

ME-300 Modeling and Numerical Analysis 3-2-4
ME-314 Principles of Thermodynamics II 4-0-4
ME-317 Fluid Mechanics 3-2-4
ME-318 Heat Transfer 4-0-4
ME-3650 Systematic Engineering Design1 3-0-3
ME-401 Vibration Control1 3-0-3
ME-431B Automatic Control Systems (lab only) 0-2-4

German Language II 4.5-0-4.5
Social Science II 4.5-0-4.5

TOTALS 26-4-25 29-6-35

SENIOR YEAR AT MSOE 3 4 5
ME-321 Materials Science 3-0-3
ME-416 Thermodynamics Applications 3-2-4
ME-460 Finite Element Methods 3-2-4
ME-490 Senior Design I 3-0-3
SS-461 Organizational Psychology 3-0-3

IE-423 Engineering Economy 3-0-3
ME-322 Engineering Materials 3-2-4
ME-433 Electromechanical Systems 3-2-4
ME-491 Senior Design II 1-0-3
ME-4951 Diploma Thesis I1 1-0-1

HU-432 Ethics for Professional Managers and Engineers 3-0-3
ME-323 Manufacturing Processes 3-2-4
ME-492 Senior Design III1 1-0-3
ME-4952 Diploma Thesis II1 2-0-2

Elective (Technical)1 3-0-3

TOTALS 15-4-17 11-4-15 12-2-15

1 There are 36 credits of elective subjects in the mechanical engineering program, which must be taken as follows:

• 15 credits from humanities and social sciences (HU/SS), distributed as follows:

• 3 credits from the sociology series (SS-47X or SS415X).

• 3 credits from the political science series (SS-45X).

• 6 credits from courses with an HU designation.

• 3 credits with either an HU or SS designation.

Students at FHL will meet these requirements through the combination of Social Science I and II, which will be
comprised of a combination of SS-415G, SS-457, and SS-499, as well as two German Language electives, which will be
comprised of HU-410G, HU-411G, and HU-412G, or HU-412G, HU-413G, and HU-414G.

• 3 credits from the field of mathematics.*

• 3 credits from science (PH, CH, or SC courses)*

• 12 credits from the ME technical electives list, with at least 9 credits from courses with an ME designation. ME-
401, ME-3650, and ME-492 will count toward these requirements.

• 3 credits from any 200-, 300-, or 400-level subject (Free Elective). ME-4951 and ME-4952 in combination meet
this requirement.

*In order to satisfy degree requirements, students spending the junior year at FHL are strongly encouraged to
complete the mathematics elective and the science elective prior to the junior year.

Accredited by the Engineering Accreditation Commission of ABET, http://www.abet.org.
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BACHELOR OF SCIENCE 

MECHANICAL ENGINEERING (LÜBECK STUDENTS AT MSOE) 
Model Full-time Track - V10.2B 

-------------TERM-----------
JUNIOR YEAR AT LÜBECK 1 2
IE-340 Project Management 3-0-3
ME-361 Dynamics of Machinery 2-2-3
ME-431A Automatic Control Systems (Lecture Only) 3-0-0

Social Science I1 4.5-0-4.5

ME-300 Modeling and Numerical Analysis 3-2-4
ME-3650 Systematic Engineering Design1 3-0-3
ME-401 Vibration Control1 3-0-3
ME-431B Automatic Control Systems (Lab Only) 0-2-4

Social Science II1 4.5-0-4.5

TOTALS 12.5-2-10.5 13.5-4-18.5

SENIOR YEAR AT MSOE 3 4 5
IE-423 Engineering Economy 3-0-3
ME-416 Thermodynamics Applications 3-2-4
ME-460 Finite Element Methods 3-2-4
ME-490 Senior Design I 3-0-3
SS-461 Organizational Psychology 3-0-3

ME-433 Electromechanical Systems 3-2-4
ME-491 Senior Design II 1-0-3
ME-4951 Diploma Thesis I1 1-0-1

Elective1 3-0-3
Elective1 3-0-3
Elective1 3-0-3

HU-432 Ethics for Professional Managers and Engineers 3-0-3
MA-262 Probability and Statistics 3-0-3
ME-492 Senior Design III1 1-0-3
ME-4952 Diploma Thesis II1 2-0-2

Elective1 3-0-3

TOTALS 15-4-17 14-2-17 12-0-14

1There are 33 credits of elective subjects in the Mechanical Engineering program, which must be taken as follows:

• 15 credits from humanities and social sciences (HU/SS), distributed as follows:

• 3 credits from the sociology series (SS-47X or SS415X), fulfilled at FHL.

• 3 credits from the political science series (SS-45X), fulfilled at FHL.

• 6 credits from courses with an HU designation, to be taken at MSOE.

• 3 credits with either an HU or SS designation, fulfilled at FHL.

Students at FHL will meet these requirements through the combination of Social Science I and II, which will be
comprised of a combination of SS-415G, SS-457, and SS-499, and two HU electives taken at MSOE.

• 3 credits from science (PH, CH, or SC courses) to be taken at MSOE.

• 12 credits from the ME technical electives list, with at least 9 credits from courses with an ME designation. ME-401,
ME-3650, and ME-492 will count toward these requirements; one additional technical elective must be taken 
at MSOE.

• 3 credits from any 200-, 300-, or 400-level subject (Free Elective). ME-4951 and ME-4952 in combination meet 
this requirement.

Accredited by the Engineering Accreditation Commission of ABET, http://www.abet.org.
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Bachelor of Science
Mechanical Engineering Technology

Program Director:
Dr. Dragomir C. Marinkovich
Office: S-259
Phone: (414) 277-2469
Fax: (414) 277-2222
Email: marinkovich@msoe.edu

The mechanical engineering technology program provides students with the
education and experience to be successful in various fields of mechanical
technology. It does so by emphasizing the application of fundamental scientific and
engineering principles to the areas of mechanical design, fluid power,
instrumentation/controls and materials.

Completion of the program results in granting the Bachelor of Science in
Mechanical Engineering Technology degree. Graduates can expect employment in
the fields of product design and development, manufacturing systems design,
technical sales, plant operations and management, quality assurance, testing 
and evaluation, utilities, power generation and automated equipment design 
and service.

The program is designed to accommodate transfer students and working
professional students, especially those with associate degrees in mechanical design
and related fields. The program is offered in the evenings only. Typically, students
will enroll for two classes per quarter. The classes shown in the part-time curriculum
track are paired so that the required courses typically can be taken on the same
nights of the week. The degree also may be pursued on a full-time basis, with all
technical courses offered during the evening hours.

The curriculum introduces technical courses at an early stage. Mathematics and
sciences are integrated as they are applied in the technical courses. General studies
courses are spread throughout the curriculum. With this arrangement of courses,
part-time students experience a continuous blend of technical and support classes
throughout the program. 

Two technical electives and one free elective allow students to focus on an area of
interest. However, the program is designed to produce well-rounded graduates who
are competent in all areas of mechanical engineering technology.
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Program Educational Objectives

The mechanical engineering technology program at MSOE will prepare
graduates for professional success in:

• technical careers, including product design, development and testing, 
manufacturing, and field sales and service.

• advancement into supervisory and managerial careers.

• community involvement and leadership.

Student Outcomes

Graduates of the mechanical engineering technology program will have:

• an ability to apply the knowledge, techniques, skills and modern tools of the
mechanical engineering technology field in the technical areas of mechanical
design, fluid power and instrumentation/control systems.

• an ability to apply the knowledge, principles, and procedures of
mathematics, science, engineering and technology to engineering technology
problems.

• an ability to conduct, analyze, and interpret experiments; and to apply
experimental results to improve processes.

• an ability to design systems, components, and/or processes in the areas of
mechanical design, fluid power and instrumentation/control systems.

• an ability to function effectively as a member or leader on a technical team.

• an ability to identify, analyze and solve technical problems.

• an ability to communicate effectively regarding broadly-defined engineering
technology activities.

• an understanding of the need for and an ability to engage in self-directed
continuing professional development.

• a respect for social and intellectual diversity and an understanding of
professional and ethical responsibilities.

• a knowledge of the impact of engineering technology solutions in a societal
and global context.

• an understanding and demonstration of the importance of commitment to
quality, timeliness, and continuous improvement in engineering operations 
and systems.

M
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BACHELOR OF SCIENCE 
MECHANICAL ENGINEERING TECHNOLOGY 

Model Full-time Track - V2.2 
------------QUARTER------------ 

FRESHMAN YEAR 1 2 3 
MT-1201 Materials and Processes 3-0-3 
EG-124 CAD Graphics I 2-2-3 
MA-126 Trigonometry 4-0-4 
MA-127 College Algebra II 4-0-4 
EN-131 Composition 3-0-3 
OR-307S Transfer Orientation Seminar 1-0-0 

EG-125 CAD Graphics II 2-2-3 
PH-113 College Physics I 3-2-4 
MT-267 Dimensioning and Tolerancing 2-2-3 

Elective (HU) 3-0-3 
EN-132 Technical Composition 3-0-3 

Elective (SS) 3-0-3 
MT-228 Machining Processes 2-2-3 
SS-471 Sociology 3-0-3 
EN-241 Speech 2-2-3 
HU-100 Contemporary Issues in the Humanities 3-0-3 

TOTALS 17-2-17 13-6-16 13-4-15 

SOPHOMORE YEAR 4 5 6 
MA-128 Analytic Geometry and Calculus I 4-0-4 
PH-123 College Physics II 3-2-4 
MT-200 Statics 4-0-4 

Elective (SS) 3-0-3 

MA-225 Calculus II 4-0-4 
MT-205 Strength of Materials 4-0-4 
FP-2701 Basic Fluid Power 3-0-3 
ET-1520 Electric Circuits 3-2-4 

MA-226 Calculus III 4-0-4 
CH-310 Applied Chemistry 3-2-4 
ET-2550 Electronics 2-2-3 
MT-2601 Mechanical Components 4-0-4 

TOTALS 14-2-15 14-2-15 13-4-15 

Technical classes are offered in the evenings only. 
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------------QUARTER------------ 
JUNIOR YEAR 7 8 9 
MT-3901 Computer Tools 2-2-3 
MT-2611 Mechanisms 4-0-4 
MA-262 Probability and Statistics 3-0-3 
MT-3101 Fluid Mechanics 2-2-3 

Elective (Economics) 3-0-3 

MT-3111 Thermodynamics 4-0-4 
MT-3611 Solid Modeling 3-2-4 
MT-3401 Quality in Manufacturing 3-0-3 
MT-303 Dynamics 3-0-3 

Elective (Free) 3-0-3 

IE-340 Project Management 3-0-3 
MT-3601 Finite Element Analysis 3-2-4 
MT-4001 Advanced Mechanics 3-0-3 
MT-3121 Heat Transfer 3-2-4 
TC-452 Interpersonal Communication 3-0-3 

TOTALS 14-4-16 16-2-17 15-4-17 

SENIOR YEAR 10 11 12 
ET-4500 Electric Motors 2-2-3 
IE-423 Engineering Economy 3-0-3 
MT-3301 Electromechanical Instrumentation 2-2-3 
MT-4401 Hardware in Manufacturing 3-2-4 

Elective (Business) 3-0-3 

SS-461 Organizational Psychology 3-0-3 
MT-4201 Industrial Materials 3-2-4 
FP-4701 Advanced Fluid Power 3-2-4 
HU-432 Ethics for Professional Managers and Engineers 3-0-3 

Elective (Technical) 3-0-3 

MT-4301 Feedback Control Systems 3-2-4 
MT-4901 Capstone Project 2-0-3 
OR-402 Professional Guidance 1-0-1 

Elective (Technical) 3-0-3 
Elective (HU) 3-0-3 

TOTALS 13-6-16 15-4-17 12-2-14 

Accredited by the Engineering Technology Accreditation Commission of ABET, http://www.abet.org.
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BACHELOR OF SCIENCE 
MECHANICAL ENGINEERING TECHNOLOGY 

Model Part-time Track - V2.2 

The MET part-time track is primarily designed for students with prior course work. Required courses 
that are typically transferred are (24 credits total):

MA-126 Trigonometry 4-0-4 SS-471 Sociology 3-0-3
EN-131 Composition 3-0-3 EG-125 CAD Graphics II 2-2-3
MA-127 Algebra II 4-0-4 PH-113 College Physics I 3-2-4
EG-124 CAD Graphics I 2-2-3

------------QUARTER------------ 
YEAR ONE FA WI SP 
MT-1201 Materials and Processes 3-0-3 
PH-123 College Physics II 3-2-4 
OR-307S Transfer Orientation Seminar 1-0-0 

MT-267 Dimensioning and Tolerancing 2-2-3 
FP-2701 Basic Fluid Power 3-0-3 

Elective (Free) 3-0-3 

MT-228 Machining Processes 2-2-3 
Elective (SS) 3-0-3 

YEAR TWO 
MT-200 Statics 4-0-4 

Elective (SS) 3-0-3 

MT-205 Strength of Materials 4-0-4 
TC-452 Interpersonal Communication 3-0-3 

MT-2601 Mechanical Components 4-0-4 
Elective (Economics) 3-0-3

YEAR THREE
MA-128 Analytic Geometry and Calculus I 4-0-4 
MT-2611 Mechanisms 4-0-4 

MA-225 Calculus II 4-0-4 
EN-132 Technical Composition 3-0-3 

MA-226 Calculus III 4-0-4 
CH-310 Applied Chemistry 3-2-4 

YEAR FOUR 
MA-262 Probability and Statistics 3-0-3 
HU-100 Contemporary Issues in the Humanities 3-0-3 

MT-3401 Quality in Manufacturing 3-0-3 
ET-1520 Electric Circuits 3-2-4 

EN-241 Speech 2-2-3 
ET-2550 Electronics 2-2-3 
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------------QUARTER-----------
- 
YEAR FIVE FA WI SP
MT-3901 Computer Tools 2-2-3 
IE-423 Engineering Economy 3-0-3 

MT-3611 Solid Modeling 3-2-4 
Elective (HU) 3-0-3 

MT-3601 Finite Element Analysis 3-2-4 
Elective (Technical) 3-0-3 

YEAR SIX
MT-3101 Fluid Mechanics 2-2-3 
MT-3301 Electromechanical Instrumentation 2-2-3 

MT-3111 Thermodynamics 4-0-4 
MT-303 Dynamics 3-0-3 

MT-3121 Heat Transfer 3-2-4 
MT-4001 Advanced Mechanics 3-0-3 

YEAR SEVEN 
ET-4500 Electric Motors 2-2-3 
HU-432 Ethics for Professional Managers and Engineers 3-0-3 

MT-4201 Industrial Materials 3-2-4 
SS-461 Organizational Psychology 3-0-3 

IE-340 Project Management 3-0-3 
MT-4301 Feedback Control Systems 3-2-4 

YEAR EIGHT
MT-4401 Hardware in Manufacturing 3-2-4 

Elective (Business) 3-0-3 

FP-4701 Advanced Fluid Power 3-2-4 
Elective (Technical) 3-0-3 

MT-4901 Capstone Project 2-0-3 
OR-402 Professional Guidance 1-0-1 

Elective (HU) 3-0-3 

There are 27 credits of elective subjects in the MET program which must be taken as follows:
• 6 credits in humanities (HU)
• 6 credits in social sciences (SS)
• 3 credits of free electives (200 level or above)
• 3 credits of economics electives (MS-221 or MS-322)
• 3 credits of business electives
• 6 credits of technical electives

Accredited by the Engineering Technology Accreditation Commission of ABET, http://www.abet.org.
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School of Nursing

Main Office: Allen-Bradley Hall of Science, S-201
Phone:

Local: (414) 277-7158
Toll Free: (888) 676-3687 (MSOE-NUR)

Fax: (414) 277-4540
Email: nursing@msoe.edu
Website: www.msoe.edu/nursing

Accreditation

The baccalaureate program in nursing at MSOE is accredited by the Commission
on Collegiate Nursing Education (CCNE) and has full approval from the Wisconsin
Board of Regulation and Licensing, 1400 E. Washington, Madison, WI 53703.

Vision

The School of Nursing aspires to excellence in educating nurses who impact society as
expert practitioners, leaders and scholars.

Program Educational Objectives

• educate men and women for practice as nursing generalists.

• educate men and women to serve the nursing needs of a diverse 
global community.

• educate men and women who are prepared to engage in graduate study.

• collaborate with the business community to expand and improve technology
used in nursing education.

• prepare graduates who can critically reflect on their nursing practice and
evaluate the effects of their nursing care.

• prepare graduates who are guided by ethical principles and professional
standards of care (ANA, 1998, AACN, 1998).

In support of this mission, the School of Nursing maintains simulation and  critical
care labs as well as basic care labs on campus. All labs are equipped with state-of-
the-art technology. Clinical experiences occur in a variety of  hospitals and health
care agencies in Milwaukee and surrounding  communities.

Upon successful completion of the program, graduates are awarded the Bachelor of
Science in Nursing (BSN) degree and are eligible to sit for the national licensing
examination (NCLEX-RN).
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Faculty:

Chairperson:
Dr. Debra L. Jenks

Program Director:
Dr. Josanne Wollenhaupt

Department Administrative Assistant:
Paula A. Harrold

Professor:
Dr. Josanne Wollenhaupt

Associate Professors:
Dr. Debra Jenks, Dr. Sherrill Leifer, Dr. Renee Wenzlaff

Assistant Professors:
Victoria Carlson-Oehlers, Nicole Corso, Janet DeCoopman-Winter,
Sharon Morris-Pruitt, Mary Jo Noble, Jane Paige 

Adjunct Nursing Clinical Instructors:
Cindy Berg, Natasha El Hmaini, Rich Gillard, Debra Gleisberg, 
Molly Hendricks, Martha Kliebenstein, Catherine Leffler, Heather Paar,
Rhonda Powell, Erin Quinnell, Kathleen Raczynski, Sara Schedler, 
Jeri Schuster

Adjunct Assistant Professors:
Jessica Barkimer, Diane Dettinger, Jim Molnar, April Pellmann, 
Ellen Toth

Lecturer:
Rosha Hamilton

Professor Emerita:
Dr. Mary Louise Brown

Lab Faculty/Clinical Lab Assistants:
Kathleen Raczynski, Jerilyn Schuster

School of N
ursing
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Bachelor of Science 
Nursing

Program Director:
Dr. Josanne Wollenhaupt
Office: S-200C
Phone: (414) 277-4533
Fax: (414) 277-4540
Email: wollenha@msoe.edu

Student Outcomes
Upon successful completion of the program, the graduate is expected to:

• provide competent, caring, holistic nursing care to clients across the lifespan
through analytical use of the nursing process.

• consistently employ effective communication skills with clients and
multidisciplinary teams in a variety of health care settings.

• incorporate principles of health promotion, maintenance and restoration to
empower, clients to achieve optimal health.

• assume a professional role that is responsive to the needs of society.

• articulate the evolution of one’s goals and philosophy of nursing.

• establishes a pattern of lifelong learning.

• integrate appropriate technology when providing professional nursing care.

• provide leadership when collaborating with other health care team members
and communities in assuming accountability for nursing care outcomes.

• integrate critical thinking skills, in diverse situations.

• synthesize research findings and knowledge from the humanities and sciences
into professional nursing practice.

Clinical Admission Requirements

Admission to the School of Nursing’s clinical courses is guaranteed to any  applicant
who has been granted admission to MSOE and who meets the following criteria:

• health  requirements

• Basic Life Support for health care providers

• criminal background screening, Federal Office of Inspector General (OIG),
General Service Administration (GSA)

• health insurance

Failure to meet the requirements of the health and CPR policies will result in
administrative withdrawal from clinical courses.

Health Requirements
Students admitted to the nursing program must provide a health assessment and

evidence of required immunizations. For current requirements see MSOE’s Health
Services website.
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Persons with a seizure disorder must present certification from a  physician that they
are currently free of seizures and that it is not  reasonably foreseeable that they will
experience seizures during their clinical course work.

Students with symptoms or signs of communicable disease or infected skin lesions
must immediately contact the director of health services for evaluation of
appropriate limitations (if any) in clinical course activities.

The School of Nursing reserves the right to deny a student’s admission to a  clinical
course, or to limit or terminate his or her participation in a clinical course, if the
student’s health status poses a significant risk to the health or safety of patients.

CPR Policy

All students must present evidence, annually, of CPR certification by the American
Heart Association Basic Life Support for Health Care Providers.

Criminal Background Check

Students must not have been convicted of any crime that would substantially relate
to the  practice of nursing. All students are required to complete a background
information disclosure form. Additionally, students must not appear on the Federal
Office of Inspector General (OIG) or General Service Administration (GSA) registries.
Wisconsin caregiver background checks and state criminal background checks are
conducted on all students.

Clinical Experiences

Clinical experiences commence in the sophomore year and occur in a  variety of
settings in Milwaukee and surrounding counties. Students are expected to provide
their own transportation. Public transportation is available to many but not all of 
the clinical sites.

Student Uniform

Students are required to purchase the student uniform and comply with the
student dress code for all clinical lab experiences. Ordering information will be made
available by the School of Nursing.

Laboratory Supplies

Students are expected to procure the following supplies:

• lab pack – contains supplies for individual use in on-campus laboratory  – may
be purchased in the MSOE Bookstore.

• additional supplies are required and specified in the course syllabus. These
supplies include, but are not limited to: dual-head stethoscope, bandage
scissors, hemostat, pen light, EKG calipers and reflex hammer.

N
ursing
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Curricular Information
Additional Academic Requirements

The following requirements are in addition to the academic regulations and
policies that are cited in Section A of this Undergraduate Academic Catalog.

A grade of “C” or better (not a “CD”) in all NU courses is the required prerequisite
to continue to the next nursing course.

• A student receiving less than a “C” or a “W” will have to retake the course in its
entirety (theory and clinical). This may delay progression by as much as one year. 

• NU courses may only be repeated one time. Failure to earn a “C” upon repeating
the same course will result in academic dismissal.

• A maximum of two NU courses may be repeated. Failing to earn a “C” or better in
a third NU course (with the exception of NU-260, NU-2810, NU-382, NU-290 and
NU-391) will result in academic dismissal.al.

• Students must earn a “C” or better in Anatomy and Physiology 
(BI-172, BI-273 and BI-274) as a prerequisite to progress into 
NU-2010 and/or NU-2020. 

Students earn a final grade in clinical nursing courses which is comprised of 
two components: 

• a numeric grade on theory/written work. This work includes assignments related
to the clinical experience. 

• a pass/fail grade for clinical performance. The clinical performance is based on
faculty evaluation. 

Students must complete their course of studies within six years of enrollment in
their first NU clinical course. Any course that does not meet this guideline must be
repeated in order to qualify for graduation. 

Special Testing Accommodations

Special testing accommodations will be provided for students with documented
special needs. Special testing conditions will not be provided for students without
documentation on file. 

Curriculum Description

The nursing program consists of 12 quarters of 16 to 18 quarter hours each of
general education and professional nursing courses (see Model Full-time Track).
Students who wish to enroll in fewer than 16 to 18 hours each quarter are advised to
notify their advisor as soon as possible so that a satisfactory, comprehensive program
plan can be designed.

Upon successful completion of the required course work, the Bachelor of Science in
Nursing (BSN) degree is awarded. Graduates from the MSOE School of Nursing are
eligible to sit for the National Council Licensing Exam for RNs (NCLEX-RN).
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BACHELOR OF SCIENCE 
NURSING 

Model Full-time Track - V5 
------------QUARTER------------ 

FRESHMAN YEAR 1 2 3 
NU-102 Orientation to Nursing OR 0-2-1
OR-301 Transfer Orientation or OR-307S 1-0-0
EN-131 Composition 3-0-3
MA-127 College Algebra II 4-0-4
MS-1850 Computer Methods and Applications 3-0-3

in Health Care
SS-460 Foundations of Psychology 3-0-3
CH-2050 General Chemistry for Life Sciences 3-2-4

BI-102 Cell Biology and Genetics 3-3-4
CH-2250 Organic Chemistry for Life Sciences 2-2-3
EN-241 Speech 2-2-3
BI-172 Human Anatomy and Physiology I 3-0-3
HU-100 Contemporary Issues in Humanities 3-0-3

NU-220 Health Care Terminology 2-0-2
CH-2260 Biochemistry for Life Sciences 3-2-4
BI-256 Microbiology 3-3-4
TC-452 Interpersonal Communication 3-0-3
BI-273 Human Anatomy and Physiology II 3-3-4

TOTALS 17-4-18 13-7-16 14-8-17

SOPHOMORE YEAR 4 5 6
NU-200 History and Theories of Nursing 3-0-3
NU-210 Concepts of Professional Nursing Practice 3-0-3
BI-274 Human Anatomy and Physiology III 3-3-4
SS-462 Developmental Psychology 3-0-3
SS-471 Sociology 3-0-3

NU-2010 Health Assessment of Individual 3-6-5
NU-2320 Health Assessment of Family 3-0-3
NU-290 Pathophysiology I 4-0-4
NU-2810 Pharmacology I 3-0-3

NU-2520 Primary Dynamics of Professional Nursing Care 4-9-7
NU-260 Nutrition 2-0-2
NU-391 Pathophysiology II 4-0-4
NU-3820 Pharmacology II 2-3-3

TOTALS 15-3-16 13-6-15 12-12-16

N
ursing
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------------QUARTER------------ 
JUNIOR YEAR 7 8 9
NU-3300 Nursing Care of Clients with 4-12-8

Episodic Health Challenges I
MA-315 Introductory Applied Statistics 3-0-3 
NU-300 Transcultural Nursing 3-0-3
HU-332 Bioethics 3-0-3

NU-331 Nursing Care of Clients with Episodic 3-12-7
HU/SS Elective1 3-0-3

OR-402 Professional Guidance 1-0-1 
NU-390 Nursing Research 3-0-3
SS-466 Abnormal Psychology 3-0-3

NU-3400 Nursing Care of Clients with Chronic 3-6-5
Health Challenges

NU-3600 Nursing Care of the Community 4-6-6
HU/SS Elective1 3-0-3

MS-2225 Healthcare Economics 3-0-3

TOTALS 13-12-17 13-12-17 13-12-17

SENIOR YEAR 10 11 12

NU-4600 Nursing Care of Clients with Mental 3-0-3
Health Challenges

NU-4700 Nursing Care of Clients with Complex 3-12-7
Chronic Health Challenges

NU-333 Contemporary Issues in Nursing 2-0-2
HU/SS/Free Elective1 3-0-3
HU/SS/Free Elective1 3-0-3

NU-4710 Nursing Care of Clients with Complex 4-12-8
Episodic Health Challenges
HU/SS/Free Elective1 3-0-3

SS-461 Organizational Psychology 3-0-3
NU-4960 Nursing Leadership & Professional Orientation I 1-3-2
NU-4870 Transition to Professional Nursing Practice I 1-0-1

NU-4880 Transition to Professional Nursing Practice II 1-0-1
NU-485 Nursing Clinical Elective 2-12-6
NU-4860 Synthesis of Nursing Care 3-0-3
NU-4970 Nursing Leadership & Professional Orientation II 1-0-1

TOTALS 14-12-18 12-15-17 7-12-11

1 All students must take 15 credits of electives. Six credits must be humanities (HU); six credits must be SS Electives and
three credits are satisfied by SS courses in Curriculum track. In addition, students must take one (1) 3 credit free elective
course. Students should consult with Academic Advisors for options and planning.

Accredited by the Commission on Collegiate Nursing Education (CCNE)(One DuPont Circle, NW, Suite 530, Washington
D.C. 20036; telephone (202) 887-6791) and has full approval from the Wisconsin Board of Regulation and Licensing .
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Physics and Chemistry Department

Main Office: Fred F. Loock Engineering Center, S-236
Phone: (414) 277-7349
Fax: (414) 277-2878
Website: www.msoe.edu/phychem

The Physics and Chemistry Department contributes to the mission of MSOE in two
distinctly different ways. The department offers a bachelor of science degree in the
dynamic field of biomolecular engineering, and minors in physics and chemistry. In
addition, the department meets the basic science education needs at MSOE by
offering all required courses in physics, chemistry and biology.

The full range of up-to-date experimental facilities in the Physics and Chemistry
Department produce a well-rounded laboratory experience for all students. Faculty
challenge the curiosity and intellect of students by offering a variety of elective
courses. The department strives to become a hub for the development and
application of novel molecular and nano-engineering tools, including regulatory
pathways and new materials and approaches that are the focus of applied and basic
research in industry, academia and medicine.

Furthermore, the department provides education and expertise in the 
following areas:
• general and applied physics: focused on preparation for graduate school or
personal enrichment by offering a variety of elective courses leading to a 
Minor in Physics.
• general, organic and biochemistry: focused on preparation for graduate work in
science or medicine and leading to a Minor in Chemistry.
• materials science: complements any engineering education through an in-depth
study of new materials and how microscopic properties define macroscopic
properties of materials.
• optics and photonics: optical communication and the extension of electronics to
the optical realm. This sequence is a special emphasis option in the Minor in
Physics and counts for an application domain elective sequence for students in
software engineering.

Faculty:
Chairman:

Dr. Matey G. Kaltchev
Administrative Assistant:

Cherrie Raimann
Technical Support Staff:

Victoria Pink, Richard A. Wolter, Nathan Yoder
Professors:

Dr. Gul Afshan, Dr. Matey G. Kaltchev, Jeffrey B. Korn, 
Dr. A. James Mallmann, Dr. Steven P. Mayer, Dr. Richard R Mett,
Dr. Anne-Marie Nickel, Dr. Anders H. Schenstrom

Associate Professors:
Dr. Robert Olsson, Dr. Vipin Paliwal

P
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Assistant Professors:
Dr. Agnieszka Janiak, Dr. Jung Lee, Dr. Nazieh Masoud, 
Dr. Katarina Midelfort, Dr. Faisal Shaikh, Dr. Wujie Zhang

Instructors:
Ruth A. Schwartz, Joyce M. Solochek

Adjunct Professors:
Dr. Amy M. Brower, Dr. Michael J. Dunn, Dr. John M. Routes, 
Dr. Reza Shaker, Dr. Gilbert C. White 

Adjunct Associate Professors:
James W. Dieball, Dr. George Gurria, Dr. Timothy M. Herman

Adjunct Assistant Professors:
Dr. Ann F. Batiza, Dr. Mitchell Colton, Dr. Eryn Hassemer, 
Dr. Sarah Hosseini, Dr. Nicole Lasiuk

Professors Emeriti:
Dr. Robert W. Braun, Dr. Carol B. Diggelman, Dr. Ronald A. Kobiske, 
Brigita Kore-Kakulis, Janina Levy

Physics and Chemistry Department Electives

The department offers a variety of elective courses. The specific courses and the
number of courses offered in any given quarter vary depending on enrollment and
student interest. For 2011-2013, the tentative schedule is as follows:

Fall 2012 PH-322 Introduction to Optics and Photonics
PH-354 Nuclear Power, Applications and Safety

Winter 2012-13 CH-302 Chemistry III
PH-320 Lasers and Applications
PH-342 Relativity and Cosmology

Spring 2013 CH-303 Chemistry III Laboratory
CH-353 Fundamentals of Environmental Chemistry
CH-324 Fiber Optics and Fiber Optics Sensors
PH-341 Astronomy and Astrophysics
SC-310 Nanoscience and Nanotechnology

Fall 2013 PH-322 Introduction to Optics and Photonics
PH-352 Quantum Physics
SC-370 Geology and Geophysics

Winter 2013-14 CH-302 Chemistry III
CH-322 Organic Chemistry II
PH-320 Lasers and Applications

Spring 2014 CH-303 Chemistry III Laboratory
CH-323 Organic Chemistry III Laboratory
CH-353 Fundamentals of Environmental Chemistry
PH-324 Fiber Optics and Fiber Optics Sensors
SC-310 Nanoscience and Nanotechnology
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Bachelor of Science
BioMolecular Engineering

Program Director:
Dr. Gul Afshan
Office: CC-252
Phone: (414) 277-7211
Fax: (414) 277-2878
Email: afshan@msoe.edu

Biomolecular engineering is a diverse, application-driven discipline in the areas
of medical, agricultural, environmental, biotechnical and other life-science fields.
International chemical, biological and nanotech industries seek engineering
graduates who are prepared to work at a molecular level in life-science related
fields. Biomolecular engineering (BioE), a four-year bachelor of science degree
program at MSOE, meets this need. The curriculum of the BioE program is a
balanced combination of application-driven engineering, science, computational
and biotechnology courses. Along with rigorous laboratory, math and science
training, these courses address the cross-disciplinary nature of biomolecular
engineering. 

Biomolecular engineers work at the interface of engineering and molecular
biology to solve engineering problems, improve current products and processes
and develop new products and processes at the molecular level.

B
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The biomolecular engineering program at MSOE enables BioE students to:
• gain a solid foundation in basic mathematics and sciences.
• learn and apply theoretical principles in modern and well-equipped laboratories.
• experience involved discussions with industrial and academic contacts via a series
of seminar courses that emphasize biomolecular engineering design and foster
academic and professional discussions, group learning and entrepreneurship.

• work at the molecular level with simple and complex molecules through courses
that cover concepts of thermodynamics, transport phenomena, cell engineering,
biophysics, bioinformatics, nanotechnology and genomics.

• learn cell culture and its applications in the design and development of
therapeutics and diagnostic products through the BioE program’s cell 
culture facility.

• mathematically model biomolecules and biological processes and quantitatively
measure, visualize and analyze with instruments like the atomic force microscope.

• learn concepts of rapid prototyping and biomolecular modeling through MSOE’s
Center for BioMolecular Modeling (CBM) and Rapid Prototyping Center (RPC).

• engineer new or improved bioactive compounds or improve process efficiencies
for such systems via senior design experience.

Additional features of the BioE program:
• the curriculum of the BioE program prepares graduates to handle the changing
faces of the bio- and nano- industries thus allowing flexibility of career
opportunities in a dynamic job market. Recent developments in this field have
positively impacted the human condition, via the development of
biotechnological systems and devices.

• the curriculum prepares graduates to pursue quality graduate programs
nationally and internationally.

• graduates can follow a pre-med option by taking a few supplementary courses
• the curriculum is flexible enough for students to pursue a physics, chemistry or
math minor along with the degree in BioE.

• the BioE program at MSOE promotes equal academic and professional
opportunities for all.

Program Educational Objectives

Professional Skills

BioE alumni will:
• possess required skills to function beyond entry-level engineers.
• demonstrate sustainable professional development and planning to ensure their
own success as well as the success of others around them.

• solve interdisciplinary engineering problems.
• be professional role models for the next generation of students at MSOE.

Sense of Excellence and Achievement

BioE alumni will:
• exhibit professional and ethical responsibilities.
• be recognized for excellence, and selected by a variety of industries for both their
up-to-date engineering skills and for their comprehensive expertise.

• compete for positions in local, state, national and international industries. 
• Pursue a graduate degree in the sciences and engineering.
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Social Skills

BioE alumni will:
• display communication, management and leadership skills.
• function creatively and independently under diverse cultural and workplace
settings.

• exhibit perception of their profession as the one with a high impact on
immediate and future social, economical, ethical and environmental issues as
well as on the very condition of life itself.

• demonstrate acceptance and tackle social, economical, ethical and
environmental issues with respect, responsibility and a professional legal and
moral code of conduct.

Student Outcomes
Graduates of the biomolecular engineering program will:
• apply knowledge of basic sciences, including physics, mathematics, 
biology, systemic chemistry, biochemistry, molecular biology and 
biomolecular engineering.

• perform biomolecular engineering experimentation, including hypothesis
formulation, model development, measurements with positive and negative
controls, data analysis and data interpretation.

• apply acquired knowledge especially for the integration of molecular
information into analysis and design of chemical and biological processes and
products.

• function on multidisciplinary teams with professional ethics.
• develop criteria by which to rank the merits of feasible solutions. Identify, devise
and solve biomolecular engineering problems.

• understand professional and ethical responsibility.
• communicate effectively with colleagues and with nontechnical audiences, in
oral, written and graphical forms.

• understand the direct and indirect impact of biomolecular engineering on
contemporary scientific issues in a global, economic, environmental and 
societal context.

• recognize the need for a lifelong learning approach towards new 
professional ideas.

• exhibit knowledge of contemporary issues.
• demonstrate the use of technical skills, tools, equipment and safety rules
associated with biomolecular engineering practice.

• display a thorough foundation in the basic sciences and sufficient knowledge in
the concepts and skills required to design, analyze and control physical,
chemical and biological processes in the field of biomolecular engineering.

Future Directions
Important areas of biomolecular engineering such as bioinformatics,

bioremediation, bio-nanotechnology and genetic therapeutics can be offered as
concentrations of the program in the future.

B
ioM
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BACHELOR OF SCIENCE
BIOMOLECULAR ENGINEERING

Model Full-time Track - V1.1

------------QUARTER------------ 
FRESHMAN YEAR 1 2 3
OR-100 Freshman Orientation1 1-0-0
EN-131 Composition 3-0-3
MS-184 Introduction to Computer Methods 3-0-3

and Applications
MA-136 Calculus for Engineers I 4-0-4
CH-200 Chemistry I 3-2-4
EB-1000 Introduction to BioMolecular Engineering 1-0-1

EN-132 Technical Composition 3-0-3
MA-137 Calculus for Engineers II 4-0-4
BI-102 Cell Biology and Genetics 3-3-4
CH-201 Chemistry II 3-2-4
EB-1100 BioMolecular Engineering Seminar I 1-0-0

EN-241 Speech 2-2-3
HU-100 Contemporary Issues in the Humanities 3-0-3
MA-231 Calculus for Engineers III 4-0-4
CH-222 Organic Chemistry I 2-2-3
PH-2010 Physics I - Mechanics 3-3-4

TOTALS 15-2-15 14-5-15 14-7-17

SOPHOMORE YEAR 4 5 6
BE-2200 Computing in Biomedical and 3-3-4

BioMolecular Engineering 
MA-235 Differential Equations for Engineers 4-0-4
CH-223 Biochemistry 3-2-4
PH-2020 Physics II - Electromagnetism and Optics 3-3-4
EB-2000 BioMolecular Lab Safety and Ethics2 1-0-1

SS-461 Organizational Psychology 3-0-3
MA-232 Calculus for Engineers IV 3-0-3
PH-2030 Physics III - Thermodynamics and 3-3-4

Quantum Physics
BI-2020 Cellular Microbiology 3-3-4
EB-2100 BioMolecular Engineering Seminar II 1-0-0
EB-2240 Engineering Applications in Biochemistry 2-2-3

CS-2550 Concepts of Data Structures and Algorithms 2-2-3
MA-262 Probability and Statistics 3-0-3
EB-2410 Principles of Biotechnology 2-2-3
EB-2510 Thermodynamics I 4-0-4
EB-2910 Genomics in Engineering 3-0-3

TOTALS 14-8-17 15-8-17 14-4-16
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------------QUARTER------------ 
JUNIOR YEAR 7 8 9
MS-2220 Foundations of Business Economics 3-0-3
MA-3710 Mathematical Biology 3-0-3
EB-3410 Applications of Biotechnology 2-2-3
EB-3510 Thermodynamics II 4-0-4
EB-3610 Transport Phenomena I 4-0-4

OR-402 Professional Guidance 1-0-1
MS-331 Business Law 3-0-3
PH-3710 Introduction to Biophysics 3-0-3
EB-3100 BioMolecular Engineering Seminar III 1-0-1
EB-3420 Bioinformatics I 2-2-3
EB-3620 Transport Phenomena II 4-0-4

EB-3430 Bioinformatics II 2-2-3
EB-3530 Cell Culture Laboratory for BioMolecular Engineers 1-4-3
EB-3560 Unit Operations-Production Scale Bioseparations 2-4-4
EB-3570 Kinetics and Bioreactor Design 4-0-4

Elective3 3-0-3

TOTALS 16-2-17 14-2-15 12-10-17

SENIOR YEAR 10 11 12
EB-4000 Biopolymer Engineering 3-0-3
EB-4200 Bioanalytical Instrumentation 1-4-3
EB-4510 Process Design and Control 3-0-3
EB-4910 BioMolecular Engineering Design I 3-3-4

Elective3 3-0-3

EB-4100 BioMolecular Engineering Seminar IV 1-0-1
EB-4300 Metabolic Engineering and Synthetic Biology 2-3-3
EB-4920 BioMolecular Engineering Design II 3-3-4

Elective3 (6 credits) 6-0-6

HU-432 Ethics for Professional Managers and Engineers 3-0-3
EB-4400 Molecular Nanotechnology 3-0-3
EB-4520 Engineering of Controlled Drug Delivery 2-2-3
EB-4930 BioMolecular Engineering Design III 3-3-4

Elective3 3-0-3

TOTALS 13-7-16 12-6-14 14-5-16

1 Transfer students who have completed 36 quarter or 24 semester credits will be waived from OR-100, but will be
required to complete OR-301 Transfer Student Orientation or OR-3075 Transfer Orientation Seminar.

2 This course must be taken no later than sophomore year. This course must be passed in order to be part of any
biomolecular lab experiments and senior design projects.

3 There are 15 credits of elective subjects in the biomolecular engineering program that must be taken as follows: 6
credits of Humanities (HU); 6 credits of Social Sciences (SS); and 3 additional credits of either Humanities (HU) or
Social Science (SS).
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Chemistry

Advisors: Biochemistry General Chemistry
Dr. Gul Afshan Joyce Solochek
Office: CC-252 Office: S-246
Phone: (414) 277-7211 Phone: (414) 277-7444
Fax: (414) 277-2878 Fax: (414) 277-2878
Email: afshan@msoe.edu Email: solochek@msoe.edu

Regularly scheduled elective courses in chemistry include:

CH-302/-303 Chemistry III and Chemistry III Lab
Third quarter of General Chemistry to complement CH-200/-201

CH-322/-323 Organic Chemistry II and Organic Chemistry II Lab
Completes a year of Organic-/Bio-Chemistry together with
CH-222/-223

CH-353 Fundamentals of Environmental Chemistry
SC-310 Nanoscience and Nanotechnology

In addition to scheduled electives, the department faculty offers students with
interest in particular areas an opportunity to work one-on-one with a faculty
member as part of an Independent Study, CH-499. (Freshmen and sophomores 
may request a “Project” course, CH-199.) Groups of students may also petition 
the faculty to offer a course different than the scheduled electives. Faculty areas 
of expertise under which they will offer Independent Study and specialty 
courses follow.

Application of Surface Science to Modern Technology – Professor Matey Kaltchev 
The number and importance of these applications provide a wonderful opportunity

for the students to choose project topics and enhance their knowledge in various
areas of cutting-edge technology. Areas include, but are not limited to, the
application of surface science in heterogeneous catalysis (automotive and
environmental catalysis, fuel cell technology, new energy sources, etc.), the unique
world of Nanotechnology for the development of novel materials and devices, and
Tribology, the science of friction, so important and much studied and yet so poorly
understood, etc. Hands-on experience with state-of-the-art equipment and scientific
tools commonly used to study processes at surfaces will help to better prepare the
students for the challenges of their modern engineering professions.

Biology of Viruses – Professor Gul Afshan
Mankind has always been under the threat of new and more dangerous viruses.

Emerging and modern transportation systems make it all the easier for a virus to
spread quickly throughout the world. However, it is worth noting that viruses have
always been with us, evolving ways to reproduce and spread. Viruses, like humans,
are just playing the evolution game. But viruses cheat! Course topics include:
• the origin of viruses

• classes of animal and plant viruses and their characteristics

• mechanisms and tactics used by viruses to invade their hosts

• vaccinia, virus or small pox vaccine

• effects of viral infections on host cells

• discussions on new and often extremely virulent viruses, such as 
HIV-1 and HIV- 2, Ebola and Marburg.
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Chemistry of Materials – Professor Anne-Marie Nickel
The chemical structure and composition of metals, semiconductors, metal alloys,

solid solutions, polymers, and crystalline and magnetic materials play a significant
role in the properties of these materials. Tools of materials chemistry include
scanning probe microscopes (SPM) and X-ray diffraction. Using the fundamentals
of chemistry, we will investigate these properties and understand how subtle
changes in atomic structure can yield dynamic changes in how the materials can
function and 
be used.

Inorganic Chemistry – Professor Anne-Marie Nickel
Inorganic chemistry surveys the diverse chemistry of all of the elements in the

periodic table. This makes the subject very diverse and includes many different and
exciting subjects in chemistry including main group, coordination, solid-state,
materials, bioinorganic and organometallic chemistries. The relevance of each topic
to real life applications and current research will be investigated.

Nanotechnology – Professor Anne-Marie Nickel
Extraordinary materials and properties can be obtained from the control of

materials at the nanoscale by manipulating atoms and molecules. We will discuss
how properties of materials understood at the macro and microscale can differ
significantly at the nanoscale. The tools used to manipulate atoms, molecules 
and materials will be covered. A survey of current research in nanotechnology 
will demonstrate how the topics discussed in the course apply to new 
technological advances.

Nuclear Chemistry and Society – Professor Anne-Marie Nickel
Whether through the treatment or cause of cancer, the consumption of irradiated

foods, or the benefits of nuclear power, nuclear chemistry plays a role in nearly
everyone’s life. In fact, nuclear chemistry has influenced and affected entire
populations. A survey of the uses of nuclear chemistry will be discussed. Included
in these discussions will be the benefits and costs of using nuclear chemistry to
society.

C
hem

istry



218

Minor in Chemistry
Coordinator:

Dr. Anne-Marie Nickel
Office: S-253
Phone: (414) 277-7528
Fax: (414) 277-2878
Email: nickel@msoe.edu

A student enrolled in a degree program at MSOE may also earn a Minor in
Chemistry. Upon completion of the requirements, students would have a solid
foundation in chemistry. The interdisciplinary nature of current research and
technology may motivate students to learn more chemistry. MSOE graduates may
elect to develop a stronger background in chemistry in order to participate in a
variety of fields including: pharmaceutical industry, health care, regenerative
medicine, nanotechnology, environmental science, materials science, polymers,
plastics and alternative fuel sources.

General Requirements
To qualify for a Minor in Chemistry, a student must take 28 credits of eligible

courses. This must include a minimum of 17 credits from the list of approved
courses, six credits of which must be from courses not specifically required for the
student’s major. At least 50 percent of all credits towards the minor must have been
earned in residence at MSOE, including six credits from the list of approved courses.
A minimum GPA of 2.00 is required for courses that are counted towards the minor.
No more than four credits of approved courses without the CH-xxxx designation will
count towards the minor.

Required Courses (11 credits) Credits
CH-200 Chemistry I 4
CH-201 Chemistry II 4
CH-222 Organic Chemistry I 3

In addition, a student must select 17 credits of courses from the list below. Some of
these courses are offered as part of the regular course offerings, others are only
offered if there is sufficient student interest, and many are on a two-year rotating
schedule. The Physics and Chemistry Department is committed to offer enough
courses for the chemistry minor within every four years, however there is no
guarantee of availability of any particular course in any particular quarter.

Approved Courses Credits
CH-223 Biochemistry 4
CH-302 Chemistry III 3
CH-303 Chemistry III LAB 1
CH-322 Organic Chemistry II 3
CH-323 Organic Chemistry II LAB 2
CH-353 Fundamentals of Environmental Chemistry 3
CH-354 Fundamentals of Environmental Chemistry LAB 1
CH-3650 Chemistry of Materials 3
CH-3660 Surface Properties of Materials 3
CH-3670 Polymer Chemistry 3
CH-3680 Inorganic Chemistry 3
CH-3690 Molecular Mechanism of Biological Activity 1
CH-401 Topics in Chemistry 3
SC-308 Environmental Science 3
SC-310 Nanoscience and Nanotechnology 3
SC-311 Nanoscience Laboratory 1
EB-2240 Engineering Applications in Biochemistry 3
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Minor in Physics 
Coordinator:

Dr. Robert Olsson
Office: S-244
Phone: (414) 277-7314
Fax: (414) 277-2878
Email: olsson@msoe.edu

The Minor in Physics is offered to those students who wish to expand their
background and understanding of physics. A Minor in Physics will also augment any
student’s specialty, and make his/her degree more attractive to potential employers.
To qualify for a Minor in Physics, a student must take 28 credits of eligible courses.

This must include a minimum of 12 credits from the list of approved courses, six
credits of which must be from courses not specifically required for the student’s
major. At least 50 percent of all credits towards the minor must have been earned in
residence at MSOE, including six credits from the list of approved courses. A
minimum GPA of 2.00 is required for courses that are counted towards the minor.
Interested students should contact the coordinator for the physics minor, for

clarification of the extent to which free, technical and math/science electives may be
used in fulfilling the requirements for the minor.

Required Courses (12 credits) Credits

PH-2010 Physics I - Mechanics 4
PH-2020 Physics II - Electromagnetism and Optics 4
PH-2030 Physics III - Thermodynamics and 4

Quantum Physics

Approved Courses (16 credits)

PH-320 Lasers and Applications 3
PH-322 Introduction to Optics and Photonics 3
PH-324 Fiber Optics and Fiber Optic Sensors 3
PH-325 Acoustics and Illumination 3
PH-341 Astronomy and Astrophysics 3
PH-342 Relativity and Cosmology 3
PH-352 Quantum Physics 3
PH-354 Nuclear Power, Applications and Safety 3
PH-360 Physics of Electronics 4
PH-3710 Introduction to Biophysics 3
PH-401 Topics in Physics variable credits
EE-3203 Electric and Magnetic Fields or 4 
ET-3201 Electromagnetic Field Concepts 4
EE-3210 Electromagnetic Waves 3
SC-310 Nanoscience and Nanotechnology 3

Some of the approved courses are offered as part of the regular course offerings,
others are only offered if there is sufficient student interest, and many are on a two-
year rotating schedule. There is no guarantee of availability of any particular course in
any particular quarter. Changes in course offerings that will meet the requirements of
the minor will be indicated in the Schedule of Classes and in the Undergraduate
Academic Catalog.

Alternative: PH-113 or PH-123 or PH-361, and 16 additional credits from the list
of approved courses.
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Applied Optics and Photonics Emphasis: Credits
PH-320 Lasers and Applications 3
PH-322 Introduction to Optics and Photonics 3
PH-324 Fiber Optics and Fiber Optic Sensors 3
PH-360 Physics of Electronics 4 
Regular course scheduled each Fall and Winter Quarter

Note: PH-320, PH-322 and PH-324 constitute an application domain elective
sequence for software engineering students.

Applied Physics Emphasis:
PH-325 Acoustics and Illumination 3
PH-354 Nuclear Power, Applications and Safety 3
PH-360 Physics of Electronics 4
Regular course scheduled each Fall and Winter Quarter.
EE-320 Electric and Magnetic Fields 4
Regular course offering from the EECS Department

General Physics:
PH-341 Astronomy and Astrophysics 3
PH-342 Relativity and Cosmology 3
PH-352 Quantum Physics 3
EE-320 Electric and Magnetic Fields 4 
Regular course offering from the EECS Department

In addition to scheduled electives, the physics faculty offers students with interest in
particular areas an opportunity to work one-on-one with a faculty member as part of
an “Independent Study,” PH-499. (Freshmen and sophomores may request a
“project” course, PH-199.) Groups of students may also petition the faculty to offer a
course different than the scheduled electives. Faculty areas of expertise under which
they will offer Independent Study and specialty courses include, but are not limited
to, the areas of:

Renewable Energy 
Unification Theories
Quantum Computing

Interested students may contact any department faculty member. 
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Two-degree Programs
MSOE offers several options for students to earn a second degree that complements

their major area of study. Double-major options provide the opportunity for students
to earn a second bachelor's degree within five years. Dual-degree options allow
students to earn a bachelor’s degree and master’s degree during a five year period of
study. Students have until their junior year to enroll in a two-degree program, but
they may begin earlier. If students decide to enroll after their junior year has begun,
they may still do so, but late enrollment may extend completion of the program
beyond five years.

Several double-major and dual-degree options have specified curriculum tracks.
Double-major options not listed below may be available and will be governed by the
policy detailed in this catalog: Graduation Requirements: Undergraduate Double-
major Candidate.

Double-major and Dual-degree Program Options
The following chart indicates which bachelor of science degree programs are

eligible for double-major or dual-degree options:

Bachelor Bachelor Bachelor Bachelor Master Master
of Science in of Science in of Science in of Science in of Science in of Science in
Construction Business Technical BioMolecular Civil Structural
Management Management Communication Engineering Engineering Engineering

Bachelor of Science in
Architectural Engineering

Bachelor of Science in
Biomedical Engineering

Bachelor of Science in
Civil Engineering

Bachelor of Science in
Computer Engineering

Bachelor of Science in
Electrical Engineering

Bachelor of Science in
Industrial Engineering

Bachelor of Science in
Management Information Systems

Bachelor of Science in
Mechanical Engineering

Bachelor of Science in
Technical Communication

Double-major programs Dual-degree program

X X X X

X

X

X X

X X

X X

X

X X

X
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Bachelor of Science in Architectural Engineering and 
Construction Management
Combining architectural engineering and construction management studies to earn

two B.S. degrees in five years is a relatively popular option ... rightfully so! Blending
design engineering skills with construction project management abilities provides a
powerful combination of complementary professional disciplines for an industry that
increasingly seeks the most qualified employees for the most challenging and
rewarding work, then pays them well when they succeed. Details about the AE and
CM degrees are provided in an earlier section of this catalog. 

Bachelor of Science in Business Management
MSOE’s business management program was established with the understanding

that business is driven by rapidly changing technology. Since computers are the most
important tools in business, MSOE’s business management curricula is  centered
around the latest technological developments in computers.
MSOE’s Rader School of Business offers a Bachelor of Science degree in Business

Management to complement an engineering degree through MSOE’s double-major
program. By taking business management courses concurrently with engineering
courses, students learn how to apply their technical skills to real-world business and
financial situations.
Approximately 15 courses in business management are taken concurrently with a

student’s chosen engineering curriculum to give the student two degrees in five years.
Some key classes in the program include the following:

business and government relations, e-business, organizational behavior, 
project management, employment law, economics, accounting, finance,
marketing,  international business, operations management, management
policies and business communications.

When registering for a double-major program in engineering and business
management, students should see the chairman of the Rader School of Business.

Freshman-to-Master’s Degree in Civil Engineering
One of the truly unique features of MSOE’s civil engineering (CVE) program is that

graduates can receive both their bachelor's and master's degrees in five years. It has
been designed to meet the new Body of Knowledge for the 21st Century requirements
developed by the American Society of Civil Engineers (ASCE). At MSOE, civil
engineering course work provides a broad-based education touching on each of the
traditional areas within the civil engineering field. Students will then gain in-depth
proficiency and design skills in one of these three areas: structural engineering,
environmental engineering or water resources engineering. For more information
about the civil program, turn to page 67. 

Bachelor of Science in Technical Communication
MSOE’s technical communication program produces graduates who are able to

communicate technical knowledge effectively to others. There is a growing need for
technical communicators, since we live in an era of technological change.
With MSOE’s double-major program, the engineer or business specialist is trained

to communicate facts about technical devices and operations to the public,
consumers, employers and co-workers in other areas of specialty. Since courses in
 engineering and communication are taken simultaneously, students may enjoy
hands-on laboratory work in one class and write about that experience in the next
class. These are vital skills for the engineer or business specialist in today’s rapidly
changing technological frontier.
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Approximately 19 courses in technical communication are taken concurrently
with a student’s chosen engineering or business curriculum for this option of the
double-major program. Some key classes in the technical communication program
include the following:

report and proposal writing, desktop publishing, mass communication, writing
and editing for publication, visual design techniques, research methods, speech,
persuasive speech, professional presentation skills, advanced technical writing,
group discussion, intercultural communication, interpersonal communication,
organizational communication, marketing communication and student
internship

The number of required technical communication courses in a double-major
program varies with the engineering or business program selected. A course
schedule can be designed for students upon commitment to the program.

When preregistering for a double-major program that includes technical
communication, students should meet with the program director for technical
communication.

Master of Science in Structural Engineering
This program emphasizes building structural design and analysis, and meets the

needs of students who desire increased knowledge to design modern building 
structural systems.
Courses focus on structural design topics such as advanced design of structural

steel members and systems. Courses on advanced structural analysis are also
presented to provide a broader theoretical background for structural design.
Students with an appropriate undergraduate degree can complete the program in
five years on a part-time basis or as little as two years on a full-time basis. (See the
MSOE Graduate Catalog for more information.)
The dual-degree program allows a student to obtain a bachelor’s degree in

architectural engineering and a master’s degree in structural engineering in five
years. The dual-degree program follows the first three years of the undergraduate
curriculum for the Bachelor of Science in Architectural Engineering degree
(structural specialty), and then mixes undergraduate and graduate courses during
the fourth and fifth years. Upon completion of the fifth year, the bachelor’s and
master’s degrees are awarded simultaneously.
An alternative program allows a student to replace select undergraduate level

courses with graduate level courses during the fourth year of the Bachelor of Science
in Architectural Engineering program (structural specialty). Upon completion of the
bachelor’s degree, the student can return and complete the Master of Science in
Structural Engineering program in one additional year on a full-time basis, or take
up to four years to complete the graduate program on a part-time basis.
Interested students should meet with the Master of Science in Structural

Engineering program director during their sophomore and junior years for further
explanation of their options. Students apply to the dual-degree program at the
beginning of the Spring Quarter in their junior year.

T
w
o-D

egree Program
s



224

Graduate Studies Programs

For a Graduate Catalog and more information on any of these programs, please call
(800) 331-6763, or (414) 277-6763 in the Milwaukee area.

Master of Science in Construction and Business Management
The new Master of Science in Construction and Business Management degree was

created in conjunction with the Rader School of Business and the Architectural
Engineering/Building Construction Department. The degree targets professionals
who are working in, or have experience in, the construction industry. It teaches
professionals the leadership tools necessary to compete in the ever-changing and
highly competitive construction management environment. It provides students with
advanced skills and understanding in construction project administration and
business management. 

Courses are focused on business development, new and emerging technologies for
construction and project delivery systems, and executive administration of
construction firms. The degree prepares graduates for upper-management positions
in the construction industry.

Master of Science in Engineering
The Master of Science in Engineering (MSE) program enables graduate engineering

professionals to further their problem solving skills through the application of
advanced engineering principles and methods. The strength of this program is in its
flexibility. The program offers students the opportunity to advance their quantitative
skills through a series of mathematics and modeling based courses; and provides for
their choice of specialty courses in electrical engineering or mechanical engineering
and/or other related fields. 
The MSE is aimed toward engineers who are involved with industrial projects.

Students are encouraged to take engineering courses both within and outside their
discipline. Courses include topics such as simulation and modeling, operations
research, quality engineering, advanced engineering mathematics, finite element
analysis, advanced mechanics, fluid power systems, data communications, control
systems and advanced electronic systems.
A nine credit capstone engineering project option is included as part of the

program. The non-project option is also available, which includes two specialty
courses and a three credit engineering paper in the specialty.

Master of Science in Engineering Management
The Master of Science in Engineering Management (MSEM) program is a

technology-oriented management degree designed to meet the needs of engineers,
business managers, and other professional and technical personnel desiring to
strengthen their management and leadership skills. Graduates of the program
possess broad business management knowledge and skills and are prepared to move
into general management positions in a wide range of industries.
The MSEM program is based on the philosophy that, for companies to grow and

compete domestically and internationally, their managers and leaders need a deep
understanding of technology, management and effective leadership principles.
Faculty members have extensive business experience and are committed to
mentoring students to increase students’ value to current and prospective employers.
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In addition to their academic qualifications, most are employed in the discipline
they teach. Areas of particular emphasis include organizational leadership, project
management, operations management, financial management, technical sales and
marketing, entrepreneurship, quality and continuous improvement, policy and
strategy, supply chain management, and international business. In addition to
offering the MSEM program in Milwaukee, the degree program is offered in the 
Fox Valley.

Master of Science in Marketing and Export Management
The Master of Science in Marketing and Export Management program (MSXM) is

a technology-oriented leadership program designed to meet the needs of
engineers, business managers and other professional and technical persons
desiring to strengthen their management and leadership skills specifically relating
to the value-added exporting of U.S. manufactured products, services and
technology. Graduates of the program possess the broad range of knowledge and
skills necessary for management or entrepreneurial positions in a wide range of
international markets.
The MSXM program is based upon the philosophy that for organizations to

effectively compete in the increasingly international marketplace their managers
need a deep understanding of global business practices. This knowledge enables
graduates to provide the leadership required to enhance the company’s market
presence and competitive value for products and services in a world market.
Learning in the MSXM is facilitated by a faculty having extensive knowledge of the
global business environment and international markets, as well excelling in a
focused business area or field of learning. In addition to their academic
qualifications, most are employed in the discipline(s) they teach. Faculty-to-
student ratio is kept small to allow extensive interaction among faculty and
students. The program offers students a cultural immersion capstone including two
weeks of travel to businesses outside the United States.

Master of Science in Medical Informatics
Medical informatics is information science applied to health care. More

specifically, it is the applied science at the junction of the disciplines of medicine,
business and information technology, which supports the health care delivery
process and promotes measurable improvements in both quality of care and cost-
effectiveness. The mission of the program is to provide an applied graduate
educational experience that prepares professionals to participate in and lead
multidisciplinary teams in the development, implementation and management of
information technology solutions in health care. This program is available on a full-
or part-time basis.

Master of Science in New Product Management
Success in developing and deploying new products depends in large part on

providing products that can compete globally, as well as domestically. Effective
new product management is a critical success factor for all companies, regardless
of their markets.
The Master of Science in New Product Management (MSNP) program provides

students a framework to enhance an organization’s ability to effectively identify,
develop and deploy new products and services. Students learn how to effectively
apply tools and techniques to identify the products and/or services that leverage
the unique strengths and position of an organization, including brand identity,
reputation, capabilities (current and needed), market opportunities and resources.
Further, the MSNP program prepares individuals to identify and capitalize on both
domestic and international markets.

G
raduate Studies



226

Master of Science in Perfusion
Perfusion, the science of supporting or replacing a patient’s circulatory or

respiratory function, is an operating room discipline of critical importance in invasive
surgery. The program includes extensive clinical experience and emphasizes health
science information along with the technology involved in perfusion. 
The M.S. in perfusion is available on a full-time basis.

Master of Science in Structural Engineering
This program emphasizes building structural design and analysis, and meets the

needs of students who desire increased knowledge to design modern building 
structural systems.
Courses focus on structural design topics such as advanced design of structural steel

members and systems, light-gage metal members and structures, reinforced concrete
members and structures, wood structures, masonry structures, foundations, and
selection of structural systems. Courses on advanced structural analysis, including
applications of the finite element method, structural dynamics and structural
stability, are also presented to provide a broader theoretical background for structural
design. Students with an appropriate undergraduate degree can complete the
program in five years on a part-time basis or as little as two years on a full-time basis. 
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Reserve Officer Training Corps Center
Main Office: Student Life and Campus Center, CC-377
Phone: (414) 288-7682
Fax: (414) 288-7627
Website: www.msoe.edu/rotc

Reserve Officer Training Corps (ROTC) is an educational program that trains
students to be officers in the United States military. ROTC students learn leadership
skills in college in order to have a successful military or civilian career. Each branch
of the armed services has an ROTC program.

Scholarship opportunities are available through all the ROTC programs in a variety
of academic majors. A description of each of the ROTC programs offered as 
MSOE follows.

Air Force ROTC
Air Force Reserve Officer Training Corps (AFROTC) is an educational program

designed to give men and women the opportunity to become Air Force officers while
completing a college degree. AFROTC gives students the chance to develop
leadership skills in college and prepares students for a successful career in the United
States Air Force. Interested students do not need a scholarship offer to participate in
Air force ROTC; scholarships are available to qualified students based on their
academic and cadet corps performance.
Air Force ROTC offers scholarships that cover most or all of a student's college

expenses. These scholarships are offered in one-, two-, three- or four-year lengths
and can be granted to high school students or current college students. High school
students wishing to compete for a scholarship prior to entering college must apply
following their junior year and prior to December 1 of their senior year of high
school. The scholarship application and application procedures can be viewed at
www.afrotc.com. College scholarships are offered in academic majors that meet the
needs of the Air Force and are typically offered in the spring term. 
The AFROTC office at MSOE is located on the third floor of the Student Life and

Campus Center (CC) and the AFROTC Detachment is located at the Marquette
University, 707 N. 11th street. MSOE students enroll in AFROTC as cross-town
students. The required AFROTC courses are taught by the Aerospace Studies faculty
from Marquette University normally at the Marquette campus; however classes may
be held at MSOE if student numbers/cadre availability can support. All AFROTC
students must participate in two physical training sessions per week which are
offered at both MSOE and Marquette University and LLAB which is only held at
Marquette University.
Air Force ROTC units are located on 144 campuses nationwide and have cross-

town agreements with more than 1000 additional institutions. For more information,
students are encouraged to visit the website www.afrotc.com, the Marquette campus
office or call (414) 288-7682.
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Army ROTC
Army Reserve Officer Training Corps (AROTC) is a four-year program offered at

hundreds of colleges and universities nationwide. This program trains college
students to be officers in the active Army, Army Reserve or Army National Guard.
AROTC students will learn the leadership and management skills essential to
becoming an Army officer or having a successful civilian career. The Army ROTC
mission is to commission the future officer leadership of the U.S. Army. 
Hundreds of AROTC scholarships are available to students each year. These

scholarships are awarded on merit, not financial need. Merit includes academic
achievement and extracurricular activities, such as sports, student government or
work. AROTC scholarships are awarded to students studying science, engineering,
nursing, business and a variety of other academic majors. Any student may enroll in
AROTC, regardless of whether he or she has been awarded a scholarship. 
Army ROTC for Milwaukee colleges and universities is based at Marquette

University. Basic AROTC classes are offered on the MSOE campus depending on the
number of cadets enrolled from MSOE. Advanced classes are taught on the
Marquette campus. All AROTC classes are taught by the Military Science faculty from
Marquette University. 
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Navy ROTC
The Naval Reserve Officer Training Corps (NROTC) Program provides qualified

commissioned officers to the United States Navy and Marine Corps. The mission is
to develop midshipmen morally, physically, and intellectually for careers in the
United States Naval Service. Graduates who complete all requirements will receive
commissions and serve on active duty in the Navy or Marine Corps, with a minimum
three-year commitment for non-scholarship students and four-year commitment
for scholarship students. 
All NROTC students fall into one of two broad categories: scholarship or non-

scholarship (college program). Some students will enter MSOE with a four-year
scholarship earned on a competitive basis while still in high school. Scholarships are
for full tuition, fees, a textbook stipend, laboratory expenses and include a
subsistence stipend. In addition, MSOE will honor a student’s MSOE Academic or
Transfer Scholarship initially awarded by MSOE’s Admissions Office. At a minimum,
MSOE will provide funds to cover a double room and a standard meal plan while
receiving a ROTC scholarship. Students not on scholarship are termed college
program students. They receive uniforms, naval science text books and a monthly
stipend during their junior and senior years. All college program students are eligible
to compete for Naval Education and Training Command scholarships. Students are
selected on a competitive basis after completing a minimum of one term as an
NROTC college program student. 
A naval science class is required of all NROTC students each term, with few

exceptions, for which MSOE grants credit toward graduation requirements. Students
who enroll in NROTC at MSOE do so as "cross-town" students. Required NROTC
courses are taught by the Naval Science faculty at the Marquette University campus.
The remainder of their major is completed at MSOE. Midshipmen on scholarship
and junior and senior college program students are also required to attend a paid
summer internship for a period of four to six weeks each summer. This training
introduces midshipmen to the fleet, and the life of a junior naval officer. Summer
training also provides an orientation to each of the different warfare specialties (air,
surface, submarine, and Marine Corps). 
For additional information, contact the Department of Naval Science, Marquette

University at (414) 288-7076 or visit our website at www.marquette.edu/rotc/navy/. 
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Per Week Per Week Hours
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AE-100 Introduction to Architectural Engineering 2 2 3 
and Construction Management

This is an interdepartmental, team-taught course. The following topics are presented from the
AE & BC Department: an overview of the architectural engineering and construction
management programs and five-year and dual degrees; career paths in architectural
engineering and construction management; and the constructor’s role and the design process
in architecture, structural, environmental and electrical systems engineering. An architectural
conceptual design project is completed by a team of students and the design process is
discussed. Presentations of student projects are required in the various phases of completion.
The students also learn team building skills and relationships in this team project. The General
Studies Department faculty introduce topics to develop the students’ academic, personal and
interpersonal skills that help in college and create a sense of campus involvement. The oral
presentation and written expression skills are enhanced with class participation and feedback.
(prereq: none) 

AE-1231 Building Construction Materials 3 2 4
This course is a study of the properties of construction materials, methods of manufacturing
and installation. Materials include wood, steel, concrete, masonry, asphalt and gypsum as
components of architectural engineering. A laboratory reinforces the principles presented in
lecture. (prereq: one year high school chemistry or CH-090) 

AE-130 Architectural Engineering Graphics 2 2 3
This is an introduction to basic graphic communication skills needed by architectural
engineers. Topics covered include lettering and line weights, views of structures in plan
elevation, section, isometric and perspective. Also, as part of this course the student is exposed
to basic building systems. Introductory AutoCAD is used in two drawings. (prereq: AE-1311) 

AE-1301 Architectural Engineering Graphics 1 2 1
This second course in the graphics sequence for Civil and Architectural Engineering, and
Construction Management students covers basic graphic and communication skills needed by
architectural engineers. Topics covered include lettering and line weights, views of structures in
plan, in elevation, in section, in isometric and in perspective. Also, as part of this course the
student is exposed to basic building systems. Graphics are produced using drafting, freehand
and CAD. (prereq: AE-1312) 

AE-1311 Introduction to CAD 1 1 1
This class teaches the basics of 2-D CAD architectural drafting. The CAD program used is
AutoCAD. No previous CAD experience is required. General CAD topics include basic drawing,
editing and copying, along with dimensioning and text insertion. Specific AutoCAD functions
include blocks, attributes and the use of layers. This course cannot be taken for credit by either
AE or CM majors. (prereq: none) 

AE-1312 Introduction to Building 1 2 1
Information Modeling I

This first course in the graphics sequence for AE and CM students teaches the basics of CAD
drafting and Building Information Modeling (BIM). The CAD programs used are AutoCAD and
REVIT Building. No previous CAD experience is required. General CAD topics include basic
drawing and editing of details in AutoCAD, 3D building modeling, and an introduction to the
concept of utilizing REVIT Building to produce estimates. (prereq: none) 

AE-200 Statics 4 0 4
Statics is a study of force systems acting on rigid bodies not in motion. The analysis includes
forces acting in and on beams, trusses and frames in equilibrium. Topical content includes 2-D
and 3-D systems, free body diagrams, pulley systems, friction, centroids and moments of
inertia. Analysis includes both scalar and vector methods. (prereq: MA-137; coreq: PH-2010) 
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AE-201 Strength of Materials 4 0 4
This course is the study of stress and strain of elastic bodies. Areas covered are analysis of
statically determinate beams; shear and moment equations and diagrams; flexural and shear
stress; double integration method; and axial, torsional and thermal loads of statically
indeterminate systems and columns. (prereq: AE-200) 

AE-2011 Mechanics of Materials I 3 0 3
This course is the study of stress and strain of elastic bodies. The focus of the course includes
Hooke’s Law and stress and strain due to axial force, torsion, bending moment, and shear force.
Statically indeterminate structures with axial and torsional loadings are also studied. 
(prereq: AE-200, PH-2010) 

AE-2012 Mechanics of Materials II 3 0 3
This course continues the development of elastic solid mechanics. Areas covered are stress
transformation and principal stresses, deflection of statically determinate beams and an
introduction to the analysis of statically indeterminate beams, elastic buckling of columns, and
energy methods.(prereq: AE-2011) 

AE-2121 Fundamentals of Thermodynamics 4 0 4
This course provides architectural engineering and construction management students with the
necessary fundamentals of thermodynamics as they relate to building thermal systems and
applications. Topics cover a range of principles from basic energy and mass balances to
refrigeration cycles and heat exchangers. (prereq: MA-137, PH-2010) 

AE-213 Introduction to Fluid Mechanics 4 0 4
This course covers the basic principles of fluid mechanics necessary for the design of building
plumbing and fire protection systems, and for the design of air duct systems in building HVAC
systems. Specific topics covered include: (1) introduction to basic fluid properties such as
specific weight and viscosity, and an introduction to the concept and measurement of pressure,
(2) the continuity equation for incompressible, steady flows, (3) the steady flow energy equation
for incompressible, adiabatic fluid flow, and its simplified form the Bernoulli equation, (4)
computation methods for frictional and minor losses in closed channel flow, (5) Manning’s
equation for open channel flow, (6) introduction to flow measuring devices, (7) basic principles
of pumps, fans, compressors, and blowers, and (8) an introduction to plumbing and fire
protection system design through the use of various, applicable case studies throughout the
course, but especially during the last week of the course. (prereq: AE-2121) 

AE-2211 Building Construction Methods 3 2 4
This course provides familiarity with the crew labor and equipment activities typically applied
in building construction. Emphasis is placed on construction techniques involving the more
common materials, as studied in the AE-1231 Building Construction Materials course.
Laboratories highlight teamwork for the crew labor tasks applied to common assemblies and
drawings of the architectural details necessary for their proper construction. (prereq: AE-1231,
AE-130) 

AE-2212 Building Construction Methods 2 2 3
This course provides familiarity with the crew labor and equipment activities typically applied
in building construction. Emphasis is placed on construction techniques involving the more
common materials, as studied in the AE-1231 Building Construction Materials course.
Laboratories highlight teamwork for the crew labor tasks applied to common assemblies and
drawings of the architectural details necessary for their proper construction. (prereq: AE-1231,
AE-1301) 

AE-225 Specifications and Contracts 3 0 3
Provides a working knowledge of principles for writing effective specifications and interpreting
standard construction industry contracts. The course begins with a review of contract law
fundamentals. Contract document standards, as related to the CSI MasterFormat, are studied.
Students compare provisions of AIA and AGC contract provisions in the context of risk, ethical
behavior, and administrative procedures. (prereq: AE-1231, AE-1301) 
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AE-3011 Principles of Structural Analysis 3 0 3
This class will introduce the Architectural Engineering or Civil Engineering student to the
concepts and methods of structural analysis. Students increase their understanding of statically
determinate structures and will advance past the limitations of statics into the analysis of
statically indeterminate structures. (prereq: AE-201 or AE-2012) 

AE-3021 Principles of Structural Steel 4 0 4
and Concrete Design

Students study the fundamentals of both structural steel design and reinforced concrete design.
Behavior under shear, moment, and axial load is analyzed and the proper design considerations
for each material is explained. This course is an extension of the study of the concepts learned in
Strength of Materials. The theoretical and allowable stresses are evaluated and compared for
compliance with AISC LRFD Code and the American Concrete Institute Code. (prereq: AE-201
or AE-2012) 

AE-3023 Advanced Structural Analysis 3 2 4
This course provides architectural engineering and civil engineering students theory and
application of computerized structural analysis, with an emphasis on developing an
understanding of structural behavior. The course also includes an introduction to building code
provisions related to structure loading. The laboratory component allows the architectural
engineering and civil engineering student to study structural components analytically and then
verify their behavior through tests using principles from experimental stress analysis. Test
evaluations are based on measurements of strains and deflections at varying load levels.
Experiments include evaluation of a rod subjected to axial tension, stress concentrations,
evaluation of a beam in flexure, evaluation of a rod in torsion, evaluation of a slender column
under a compressive force, evaluation of a full scale open web steel joist and subjecting a steel
beam being loaded to its plastic moment capacity. (prereq: AE-3011) 

AE-303 Soil Mechanics and Foundations 4 0 4
This course provides a basic understanding of the interaction between soil conditions and the
design of the foundation system. Methods of soil testing and site investigation are described and
analysis of data is performed. Topics include soil types and classifications, physical properties,
subsoil stresses, shear strength, bearing capacity, settlement, consolidation and lateral earth
pressure. Foundation design topics include load transfer through the structural system, shallow
and deep foundation types, design of foundation size, shape and reinforcement. Also included
is pedestal, base plate and anchor bolt design. The course utilizes the latest American Concrete
Institute (ACI) Code and other pertinent reference materials. (prereq: AE-3021 and AE-3023) 

AE-304 Advanced Steel Design 3 2 4
Students study the fundamentals of the integrated systems of steel structures. This study
involves theoretical analysis combined with practical design projects. The specification of AISC
Code is also studied. Connections, members and structural systems are evaluated. 
(prereq: AE-3021, AE-3023) 

AE-3111 Basic Principles of HVAC 3 0 3
This course introduces the student to the basics of building heating, ventilating, and air
conditioning design. Emphasis is on introducing the topics within the context of the basic
fundamentals of thermodynamics, fluid mechanics and heat transfer. Topics include
introduction to comfort parameters, moist air properties, building heat loss calculation
methods, building heat gain calculation methods, basic heating and cooling processes, and
heating and cooling equipment. (prereq: AE-213) 

AE-3112 Heat Transfer and Basic Principles of HVAC 4 0 4
This course introduces the student to the basics of building heating, ventilating, and air
conditioning design. Emphasis is on introducing the topics within the context of the basic
fundamentals of thermodynamics, fluid mechanics and heat transfer. Topics include
introduction to comfort parameters, moist air properties, building heat loss calculation
methods, building heat gain calculation methods, basic heating and cooling processes, and
heating and cooling equipment. (prereq: AE-213) 
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AE-3121 Principles of Fire Protection 4 0 4
and Plumbing Design

This course is an introduction to plumbing and fire suppression systems principles. The
plumbing systems components to be examined include water supplies and domestic water
distribution systems, plumbing fixtures and components, sanitary drainage systems, sewage
treatment and disposal, and storm drainage systems. Health and safety standards will be
discussed using plumbing codes and system configuration standards. The fire suppression
systems components to be examined include fire science, fire safety design, fire detection and
fire alarm systems, fire suppression systems, automatic sprinkler systems and smoke control
principles. Industry standards and variations will be discussed using NFPA codes and building
codes. The architectural engineer’s responsibilities to understand the purpose and
configuration of these systems will be emphasized whether they are the designer of these
systems or the designer of associated building systems. (prereq: AE-213) 

AE-3131 Building Mechanical Systems I 3 2 4
This course continues the development of heating and cooling design, going from the basics
learned in AE-3112 to the detailed analysis of HVAC systems and equipment. The course covers
manual calculations for designing and sizing HVAC equipment, studying part-load
performance, in addition to ASHRAE Standards requirements. (prereq: AE-3112) 

AE-3132 Building Mechanical Systems II 3 2 4
This course continues the development of heating and cooling design, by applying what has
been learned in AE-3112 (Heat Transfer and Basic HVAC) and the Systems-and-Equipment-
intensive course AE-3131 (Building Mechanical Systems I). The course basically applies a
systematic approach to the use of heating and cooling design as required by building simulation
software, currently used in the industry. An actual commercial building case study will be
utilized. (prereq: AE-3131) 

AE-3141 Plumbing and Fire Suppression 3 2 4
Systems Design

This course is a continuation of plumbing and fire suppression systems principles and then
transitions into the system design, layout and specification concepts of plumbing and fire
suppression systems. The plumbing systems components to be examined include water
treatment, heating and pumping equipment, plumbing fixtures, plumbing specialties and
plumbing piping, and installation materials. Design standards and variations will be discussed
using plumbing codes and master specifications. The fire suppression systems components to
be examined include standpipes and hose systems, gaseous fire suppression systems, wet
sprinkler systems, pumping equipment and fire suppression systems piping, and installation
specifications. Design standards and variations will be discussed using NFPA codes and master
specifications. The architectural engineer’s responsibilities in design and specification writing
will be emphasized through examples of construction document components, including plans,
details and specifications. (prereq: AE-3121) 

AE-3311 Introduction to Building 1 2 1
Information Modeling II

This course prepares the student to utilize building information modeling (BIM) as a
coordinated, integrated and consistent approach to a building project in design and
construction decision making. Students are provided the basics to produce high-quality 3-D
designs and construction documents, along with cost-estimating, and construction planning.
The students will use BIM in the Senior Project sequence. The course will utilize Autodesk Revit
Building Systems. (prereq: junior standing, AE-1301, AE-1312) 

AE-3321 Architectural History 3 0 3
This course introduces ideas and goals of architectural expression as they have developed from
ancient civilizations to the present. Topics include historical development of architectural
reasoning and construction techniques. Specific structures are analyzed for their impact on
architecture and urban/rural form. (prereq: junior standing or consent of instructor) 
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AE-3431 Construction Finance and Economics 3 0 3
This course provides the student an introduction to financial and economic concepts that
confronts the building construction, engineering, and design professional. Topics include
financing the construction project, interest rates, economic decision making, life cycle costs,
rate of return analysis, commissioning, depreciation, income taxes, accounting procedures,
budgeting, financial statement evaluations, professional liability, ethics, investment analysis,
value engineering and sustainable design calculations. (prereq: junior standing) 

AE-3611 Principles of Electrical Systems Design 3 0 3
This introductory electrical systems design course covers topics in motors, switches, power
quality, and safety, plus the basics in distribution systems, controls and the electrical code.
(prereq: EE-201) 

AE-3612 Principles of Electrical Systems Design 4 0 4
This introductory electrical systems design course covers three-phase AC electrical power
distribution and calculations. Also covered are topics in fuses, circuit breakers, transformers,
conductors, conduits, motors, switches, and safety, plus the basics in distribution systems,
controls and an introduction to the National Electrical Code. The course features a mini-design
project where students are required to generate and present a basic set of electrical design
documents. (prereq: EE-2503) 

AE-3621 Basic Principles of Illumination  4 0 4
and Communications

An introductory illumination and communications systems course with lighting basics, which
includes illumination, interior lighting design, energy use and electrical codes and
communication basics in security and fire alarm systems. (prereq: AE-3612) 

AE-3631 Building Electrical Power Distribution I 3 2 4
Topics include power systems below 600 volts, totalizing loads, feeder and branch circuits,
power transformers, overcurrent protection, fault currents, circuit breaker selection, and
electrical code application. Panelboard and switchboard selection, electric service entrances,
power factor correction, power company coordination, small and medium motors, motor
control and electrical measuring devices are covered. Laboratory experiments relating to
equipment and analysis, as well as a case study, provide students with an opportunity to
demonstrate application of course material. An electrical design project is started in this course.
(prereq: AE-3612) 

AE-3641 Building Electrical Power Distribution II 3 2 4
Campus power plants and distribution, large and tall building power distribution, totalizing
loads, large and medium voltage services, power company coordination, emergency generators,
power factor correction, underground duct banks, electrical vaults, per unit fault current
calculations, medium voltage equipment, working clearances around equipment, large motors,
motor control, and feeder and branch circuit design are all covered in this course. Case studies
are presented to reinforce theory and application of electrical code. Continuation of the
electrical design project started in AE-3631. (prereq: AE-3631) 

AE-3651 Building Illumination and  4 0 4
Communications Design

The illumination design topics include outdoor lighting and specifications. Communication
topics include telephone systems, cable systems, LAN systems, emergency systems, exit lighting,
backup batteries and generators. The electrical design project is continued in this course.
(prereq: AE-3621) 

AE-401 Advanced Concrete Design 3 2 4
This course is the second course in reinforced concrete design. Basic design of beams, one-way
slabs and short columns is reviewed. New material on continuity, beams subjected to shear and
torsional loading, long and biaxially loaded columns, the concepts of prestressed concrete and
composite design are introduced. (prereq: AE-3021, AE-3023) 
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AE-407 Wood and Masonry Design 3 0 3
Engineering properties and behavior of wood and masonry are determined by their unique
characteristics. Design techniques for wood beams and columns, and nailed and bolted
connections are presented. Design of reinforced and un-reinforced masonry bearing walls is
covered. (prereq: AE-3021, AE-3023) 

AE-411 Building Systems Control 3 2 4
This course familiarizes the students with a basic knowledge of HVAC system controls and
control theory. Topics covered will be pneumatic, electric, and electronic control systems and
components. Building energy management and its connection to control systems will be
introduced. In addition to this, basic motors starters and power sources will be reviewed.
Reinforcement of the various topics will be provided through laboratory tests and observations
using the various HVAC equipment located in the Johnson Controls Energy Laboratory. 
(prereq: AE-3132, AE-3612) 

AE-412 Energy Management Techniques 3 0 3
Using the information from the previous energy systems courses, the student will study basic
energy management from an energy conservation perspective. This will include various
methods of energy conservation and the savings afforded by them, evaluation of equipment and
system performance, along with calculation procedures required for system economic
evaluations. The course will emphasize the retrofit of existing systems for energy conservation.
As part of the course, the students will be required to use an energy analysis computer program
and spreadsheet analysis to calculate equipment performances. In addition, actual methods in
management of a building for energy conservation will be discussed. (prereq: AE-411) 

AE-4121 Environmental Science in  3 0 3
Building Construction

This course introduces students to environmental aspects and impacts of construction-related
activities. Topics include an introduction to environmental laws, regulations and policies;
environmental exposures to hazardous chemicals; management and minimization of
construction and demolition waste; stormwater management; air quality management and the
hazardous communications standard. (prereq: AE-1231, CH-200, CH-201, junior standing) 

AE-417 Advanced Plumbing Systems Design 3 0 3
This course further expands the student’s knowledge of plumbing systems design learned in 
AE-315. Topics covered include advanced systems analysis and design of high-rise plumbing
systems, domestic water heating systems, hot water maintenance systems, gas and vacuum
systems for medical facilities and industrial applications, and high purity water systems.
Coordination with other building systems including electrical, fire protection and HVAC
systems will be included to aid in the understanding of conflicts during the design process.
(prereq: AE-3141) 

AE-4311 Architectural Design 2 2 3
This course offers the student an opportunity to understand and demonstrate skills in problem
solving and design of building projects. Areas stressed in this course include problem analysis
and solving, project design, graphic and oral presentation techniques, architectural
programming, building code search and working drawing standards. (prereq: senior standing;
coreq: AE-4712 or CM-4712) 

AE-4411 Engineering Economy and Building  3 0 3
Investment Economics

This course is based on the principle that in order to properly meet a client’s goals on a building
project, the Architect/Engineer must understand the economic factors that motivate the client
to build. The student is taught their role in pre-development analysis along with the basic
principles of real estate investment, cash flow, engineering economics, depreciation,
appreciation, and tax shelter. Additional topics include development history, zoning, tax laws,
equity investments, LEED, sustainable development, and appraisal techniques. Emphasis is
placed on the application of economic analysis to the senior design projects. The instructor may
arrange guest lectures and tours throughout the quarter. (prereq: AE-3431 or CM-3013) 
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AE-4412 Engineering and Building  4 0 4
Investment Economics

This course provides financial and economic concepts that confront the building construction,
engineer, and design professional. The student is taught their role in pre-development analysis
along with the basic principles of real estate investment. An insight is gained on the economic
factors that motivate the client to build. Topics include: financing the construction project,
interest rates, economic decision making, life cycle costs, rate of return analysis, depreciation,
income taxes, budgeting, financial statement evaluations, professional liability, investment
analysis, value engineering and sustainable design calculations, cash flow analysis, engineering
economics, appreciation, tax shelter, development history, zoning, tax laws, equity investments,
LEED/sustainable development, and appraisal techniques. Emphasis is placed on the
application of economic analysis to the senior design projects. The instructor may arrange guest
lectures and tours throughout the quarter. (prereq: senior standing) 

AE-461 Advanced CAD with AE Applications 2 2 3
In previous courses, the student gained a knowledge of using a CAD system to create 2-D and 
3-D drawings. In this course, the emphasis is on 3-D drawing. Emphasis also is placed on the
potential for AE presentations. The 3-D aspects are used to illustrate site planning and layout.
(prereq: AE-1311, junior standing or consent of instructor) 

AE-463 Electrical Power Quality for Buildings 3 2 4
This course covers topics involving typical equipment utilizing solid state devices for power
quality, such as uninterruptible power supplies, transient voltage suppressors, power line
conditioners and voltage regulators. Grounding and neutral systems are studied. The student is
exposed to basic electronic concepts, devices monitoring and analysis associated with this
equipment. (prereq: AE-3641) 

AE-466 Project Management for Electrical Engineers 3 0 3
A study of methods and operations of an electrical design project from the perspective of the
electrical engineer. Topics include national and local electrical code requirements, authority
having jurisdiction (AHJ), and design project management using electrical codes and standards.
(prereq: senior standing, AE-463) 

AE-4711 Architectural Engineering and Construction 1 1 1
Management Design-Build Senior Project I

This course is the first part of a three-part series in designing a building for a real life client using
the design build project delivery method. The course concentrates on developing the required
program a designer must complete in order to understand the clients building and design goals
and requirements. The students must understand spatial relationships, building users, building
codes and budget constraints in the development of the final program. The program is then
used in the other senior project courses, AE-4721/CM-4721 and AE-4731/CM-4731, as a basis of
the design for the building. Other topics include organization, team building, client interviewing
skills, LEED and sustainable development, space analysis, building code review, building type
research, value engineering and CADD. Note: BSAE students should registers for AE-4711;
BSCM students should register for CM-4711; five-year, two-degree BSAE/BSCM students would
register for AE-4711 in their fourth year and CM-4711 in their fifth year. Students must take this
course in consecutive terms with AE-4721/CM-4721, followed by AE-4731/CM-4731. 
(prereq: senior standing or fifth year standing in BSAE/BSCM five-year program) 
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AE-4712 Architectural Engineering and Construction 1 2 2
Management Design-Build Senior Project I

This course is the first part of a three-part series in designing a building for a real life client using
the design build project delivery method. The course concentrates on preparing and developing
the required “program” a designer must complete in order to understand the client’s building
and design goals and requirements. The students must understand spatial relationships,
building users, building codes and budget constraints in the development of the final program.
The program is then used in the follow-on senior project courses in subsequent quarters, as the
basis of the design for the building. Other topics include team organization, team building,
client interviewing skills, LEED and sustainable development, space analysis, building code
review, building type research, Building Information Modeling (BIM) and CAD. Note: BSAE
students should register for AE-4712; BSCM students should register for CM-4712; five-year two-
degree BSAE/BSCM students should register for AE-4712 in their fourth year and CM-4712 in
their fifth year. Students must take this course in consecutive terms with AE-4721/CM-4721,
followed by AE-4731/CM-4731 and AE-4733. (prereq: senior standing or fifth year standing in
BSAE/BSCM five-year program, successful completion of all junior level AE technical specialty
courses, major GPA of at least 2.00, coreq: AE-4311) 

AE-4721 Architectural Engineering and Construction 1 3 3
Management Design-Build Senior Project II

This is the second of the three-part senior project series. This is a team taught course, taught by
architects, structural engineers, HVAC engineers, plumbing and fire protection engineers,
building electrical power distribution engineers and construction managers. It continues to
emphasize the design-build process and requires an interdisciplinary team of students to utilize
their respective engineering design specialty courses or construction management expertise as
they design a building and plan for its construction by using estimating, scheduling, budgeting
and construction project management techniques. The following phases will be completed: (1)
site analysis; (2) preliminary architectural drawings and presentations; (3) architectural design
development drawings; (4) preliminary engineering (structural, environmental, electrical)
systems analysis; (5) preliminary budget analysis; (6) project scheduling and (7) ongoing project
management responsibilities; (8) presentation to clients and other professionals. Note: Four-
year BSAE students must register for AE-4721; four-year BSCM students must register for CM-
4721; five-year BASE/BSCM two-degree students must register for AE-4721 in their fourth year
and four CM-4721 in their fifth year. The three-course sequence 4712/4721/4731 must be taken
in consecutive quarters during the same academic year. (prereq: senior standing, AE-4712) 

AE-4731 Architectural Engineering and Construction 1 3 4
Management Design-Build Senior Project III

This is the final course in the senior project series, a continuation of the team taught senior
project. Emphasis is on the design-build process and the interdisciplinary team of students to
utilize their respective engineering design specialty courses or construction management
expertise. This course emphasizes the engineering design and construction project
management work begun in AE-4721/CM-4721. The topics in this course include (1) analysis
and calculations for all engineering systems; (2) continued constructability analysis and value
engineering; (3) life cycle cost analysis; (4) construction quality control systems; (5) project
scheduling, estimating; (6) ongoing project management; and (7) project startup procedures.
Students also make a presentation to industrialists in defense of their engineering design or CM
project analysis. Note: Four-year BSAE students must register for AE-4731; four-year BSCM
students must register for CM-4731; five-year BSAE/BSCM two-degree students must register
for AE-4731 in year four and for CM-4731 in year five of their programs. The three-course
sequence, 4712/4721/4731, must be taken in consecutive quarters during the same academic
year. (prereq: senior standing, AE-4721; coreq: AE-4733) 
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AE-4733 AE Senior Project Working Drawings 2 2 3
This course integrates previous studies in materials, construction methods, structural systems,
mechanical systems, specifications and architectural design to produce a full set of detailed
construction drawings. The project will utilize the student’s design from AE 4721. 
(prereq: AE-4721, AE-4712, coreq: AE-4731) 

AE-490 Independent Study 1 0 3
This subject provides an advanced student with an opportunity to develop an in-depth
understanding of an area within their major field of study by means of a practical architectural
or engineering project. Students are required to research, analyze and develop design solutions.
Completed projects are submitted to the faculty advisor in a formal technical communication
form as prescribed by the advisor. (prereq: consent of department chairperson) 

AF-1011 Foundations of the Air Force 1 1 2 1
Introduction to the organizational structure and missions of Air Force organizations; officership
and professionalism; and includes an introduction to communicative skills. Offered fall term.
Open to all students. Students pursuing an Air Force commission must register for AF-1051. 

AF-1012 Foundations of the Air Force 2 1 2 1
Continuation of AF1011. Offered winter term. Open to all students. Students pursuing an Air
Force commission must register for AF-1051. 

AF-1013 Foundations of the Air Force 3 1 2 1
Continuation of AF1012. Offered spring term. Open to all students. Students pursuing an Air
Force commission must register for AF-1051. 

AF-1051 Leadership Laboratory 0 4 0
An average of two hours per week throughout the student’s enrollment in AFROTC. Supervised
instruction is conducted within the framework of organized cadet corps activities designed to
develop each student’s leadership potential. Also Air Force customs and courtesies, drill and
ceremonies, career opportunities, and the life and work of an Air Force junior officer. All
students pursuing Air Force commission must register for this course. Offered every term. S/U
grade assessment. 

AF-2021 Evolution of the Air Force/Air 1 2 1
and Space Power 1

Focuses on factors contributing to the development of air power from its earliest beginnings
through two world wars; the evolution of air power concepts and doctrine; and an assessment of
communicative skills. Open to all students. Offered fall term. Students pursuing an Air Force
commission must register for AF-1051. 

AF-2022 Evolution of the Air Force/Air 1 2 1
and Space Power 2 

Continuation of AF-2021. Open to all students. Offered winter term. Students pursuing an Air
Force commission must register for AF-1051. 

AF-2023 Evolution of the Air Force/Air 1 2 1
and Space Power 3

Continuation of AF2022. Open to all students. Offered spring term. Students pursuing an Air
Force commission must register for AF-1051. 

AF-2964 Air Force Field Training 6 0 6
Off-campus summer program held at Maxwell Air Force Base, Montgomery, Ala. The program
provides the student with practical leadership experience and extensive practical training in
fundamental leadership and military skills. Students do not incur military obligation, do not pay
expenses, but do receive pay for this training. This course is offered in lieu of AF-1011, 1012,
1013, 2021, 2022, and/or 2023 at the direction of the department chair for students pursuing an
Air Force Commission. Offered only during the summer. S/U grade assessment. 
(prereq: consent of department chair) 
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AF-3131 Air Force Leadership Studies 1 3 2 3
A study of leadership and quality management fundamentals, professional knowledge,
leadership ethics, and communicative skills required of an Air Force officer. Case studies are
used to examine Air Force leadership and management situations as a means of demonstrating
and exercising practical application of the concepts being studied. Offered fall term. All students
pursuing Air Force commission must register for AF-1051. 

AF-3132 Air Force Leadership Studies 2 3 2 3
Continuation of AF-3131. Offered winter term. All students pursuing an Air Force commission
must register for AF-1051. 

AF-3133 Air Force Leadership Studies 3 3 2 3
Continuation of AF-3132. Offered spring term. All students pursuing an Air Force commission
must register for AF-1051. 

AF-4141 National Security Affairs/ 3 2 3
Preparation for Active Duty 1 

Examines the national security policy process, regional studies, and formulation of the
American defense policy, strategy and joint doctrine. Special topics of interest focus on the
military as a profession; US Air Force functions, competencies and doctrine; officership; the
military justice system; civilian control of the military; preparation for Air Force active duty; and
current issues affecting military professionalism. Within this structure, continued emphasis is
given to the refinement of communication skills. Offered fall term. Students pursuing Air Force
commission must register for AF-1051. 

AF-4142 National Security Affairs/ 3 2 3
Preparation for Active Duty 2 

Continuation of AF-4141. Offered winter term. All students pursuing Air Force commission must
register for AF-1051. 

AF-4143 National Security Affairs/ 3 2 3
Preparation for Active Duty 3

Continuation of AF-4142. Offered spring term. All students pursuing Air Force commission must
register for AF-1051. 

AF-4995 Independent Study in Air Force 0 0 3
and Aerospace Studies 

Independent study of special topics in Aerospace Studies under faculty supervision. Topics
selected by student/faculty conference. Offered every term. Course may be taken for 1-3 credits.
(prereq: consent of department chair) 

AR-1001 Military Physical Training Laboratory 1 1 0 1
This goal-oriented, small unit approach to physical conditioning and military drill is required
for all cadets enrolled in Military Science courses. This lab is conducted three times per week. It
is oriented toward strength, mobility and endurance development. Physical development and
the ability to master principles of small unit leadership are also stressed. Student physical
development is measured via the Army Physical Fitness Test, consisting of push-ups, sit-ups,
and a timed two-mile run. Drill instruction is conducted on Fridays, and stresses fundamentals
of unit organization, wear of the uniform, and practical application of small unit leadership
techniques. Non-military science students may elect to take only the physical conditioning
portion of the laboratory. Offered fall term. 
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AR-1002 Military Physical Training Laboratory 2 1 0 1
This goal-oriented, small unit approach to physical conditioning and military drill is required
for all cadets enrolled in Military Science courses. This Lab is conducted three times per week. It
is oriented toward strength , mobility and endurance development. Physical development and
the ability to master principles of small unit leadership are also stressed. Student physical
development is measured via the Army Physical Fitness Test, consisting of push-ups, sit-ups ,
and a timed two-mile run. Drill instruction is conducted on Fridays, and stresses fundamentals
of unit organization, wear of the uniform, and practical application of small unit leadership
techniques. Non-Military Science students may elect to take only the physical conditioning
portion of the Laboratory. Offered winter term. 

AR-1003 Military Physical Training Laboratory 3 1 0 1
This goal-oriented, small unit approach to physical conditioning and military drill is required
for all cadets enrolled in Military Science courses. This Lab is conducted three times per week. It
is oriented toward strength , mobility and endurance development. Physical development and
the ability to master principles of small unit leadership are also stressed. Student physical
development is measured via the Army Physical Fitness Test, consisting of push-ups, sit-ups ,
and a timed two-mile run. Drill instruction is conducted on Fridays, and stresses fundamentals
of unit organization, wear of the uniform, and practical application of small unit leadership
techniques. Non-Military Science students may elect to take only the physical conditioning
portion of the Laboratory. Offered spring term. 

AR-1100 Foundations of Officership 1 0 1
Introduction to issues and competencies that are central to a commissioned officer’s
responsibilities. This course is designed to establish a framework for understanding officership,
leadership, and Army values. Additionally, the semester addresses “life skills” including fitness
and time management. The AR-1100 course is designed to give the student an accurate insight
into the Army profession and the officer’s role within the Army. Offered fall term. 

AR-1200 Basic Leadership 1 1 0 1
AR1200 is designed to build on the experiences of the fall term and further broaden the
student’s introduction to the Army. Students receive an introduction to communication
principles, military briefings, effective writing, problem solving, goal setting, listening and
speaking skills, and counseling. Students are provided a broad overview of life in the Army,
including the employment benefits and work experiences of junior officers. Offered winter term. 

AR-1201 Basic Leadership 2 1 0 1
AR1201 is designed to build on the experiences of the fall and winter terms and further broaden
the student’s introduction to the Army. Students receive an introduction to communication
principles, military briefings, effective writing, problem solving, goal setting, listening and
speaking skills, and counseling. Students are provided a broad overview of life in the Army,
including the employment benefits and work experiences of junior officers. Offered spring term. 

AR-1800 American Crucible: The Military and 3 0 3
the Development of the United States 

This course explores American military history from the colonial period to the present through
the lens of military affairs and primarily through the land component of the military, the Army.
This course will use the Army and the military itself as a lens through which to explore the
impact of governmental structures and policies, international affairs, societal change,
technological and industrial innovation, and geography on American development. 
(prereq: consent of department chair) 
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AR-2001 Military Physical Training Laboratory 4 1 0 1
This goal-oriented, small unit approach to physical conditioning and military drill is required
for all cadets enrolled in Military Science courses. This Lab is conducted three times per week. It
is oriented toward strength , mobility and endurance development. Physical development and
the ability to master principles of small unit leadership are also stressed. Student physical
development is measured via the Army Physical Fitness Test, consisting of push-ups, sit-ups,
and a timed two-mile run. Drill instruction is conducted on Fridays, and stresses fundamentals
of unit organization, wear of the uniform, and practical application of small unit leadership
techniques. Non-military science students may elect to take only the physical conditioning
portion of the laboratory. Offered fall term. 

AR-2002 Military Physical Training Laboratory 5 1 0 1
This goal-oriented, small unit approach to physical conditioning and military drill is required
for all cadets enrolled in Military Science courses. This Lab is conducted three times per week. It
is oriented toward strength , mobility and endurance development. Physical development and
the ability to master principles of small unit leadership are also stressed. Student physical
development is measured via the Army Physical Fitness Test, consisting of push-ups, sit-ups,
and a timed two-mile run. Drill instruction is conducted on Fridays, and stresses fundamentals
of unit organization, wear of the uniform, and practical application of small unit leadership
techniques. Non-Military Science students may elect to take only the physical conditioning
portion of the Laboratory. Offered winter term. 

AR-2003 Military Physical Training Laboratory 6 1 0 1
This goal-oriented, small unit approach to physical conditioning and military drill is required
for all cadets enrolled in Military Science courses. This Lab is conducted three times per week. It
is oriented toward strength , mobility and endurance development. Physical development and
the ability to master principles of small unit leadership are also stressed. Student physical
development is measured via the Army Physical Fitness Test, consisting of push-ups, sit-ups,
and a timed two-mile run. Drill instruction is conducted on Fridays, and stresses fundamentals
of unit organization, wear of the uniform, and practical application of small unit leadership
techniques. Non-military science students may elect to take only the physical conditioning
portion of the laboratory. Offered spring term. 

AR-2100 Individual Leadership Studies 2 0 2
Students enrolled in AR2100 are placed in a wide variety of group exercises, both inside and
outside the classroom, designed to emphasize various professional leadership competencies
and insights, such as the fundamentals of team building, decision making, conflict resolution,
organizing and planning, creative problem solving and character building. Offered fall term.
(prereq: AR-1100, AR-1200 and AR-1201) 

AR-2200 Leadership and Teamwork 1 2 0 2
AR2200 focuses on the student’s own self-development guided by knowledge of self and group
processes. Experiential learning activities, both inside and outside the classroom, are designed
to challenge cadets’ current beliefs, knowledge and skills. Offered winter term. (prereq: AR-1100,
AR-1200 and AR-1201; or consent of instructor) 

AR-2201 Leadership and Teamwork 2 2 0 2
AR2201 focuses on the student’s own self-development guided by knowledge of self and group
processes. Experiential learning activities, both inside and outside the classroom, are designed
to challenge cadets’ current beliefs, knowledge and skills. Offered spring term. (prereq: AR-1100,
AR-1200 and AR-1201; or consent of instructor) 
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AR-3001 Military Physical Training Laboratory 7 1 0 1
This goal-oriented, small unit approach to physical conditioning and military drill is required for
all cadets enrolled in military science courses. This Lab is conducted three times per week. It is
oriented toward strength, mobility and endurance development. Physical development and the
ability to master principles of small unit leadership are also stressed. Student physical
development is measured via the Army Physical Fitness Test, consisting of push-ups, sit-ups, and
a timed two-mile run. Drill instruction is conducted on Fridays, and stresses fundamentals of
unit organization, wear of the uniform, and practical application of small unit leadership
techniques. Non-military science students may elect to take only the physical conditioning
portion of the Laboratory. Offered fall term. 

AR-3002 Military Physical Training Laboratory 8 1 0 1
This goal-oriented small unit approach to physical conditioning and military drill is required for
all cadets enrolled in military science courses. This lab is conducted three times per week. It is
oriented toward strength, mobility and endurance development. Physical development and the
ability to master principles of small unit leadership are also stressed. Student physical
development is measured via the Army Physical Fitness Test, consisting of push-ups, sit-ups, and
a timed two-mile run. Drill instruction is conducted on Fridays, and stresses fundamentals of
unit organization, wear of the uniform, and practical application of small unit leadership
techniques. Non-military science students may elect to take only the physical conditioning
portion of the Laboratory. Offered winter term. 

AR-3003 Military Physical Training Laboratory 9 1 0 1
This goal-oriented small unit approach to physical conditioning and military drill is required for
all cadets enrolled in military science courses. This lab is conducted three times per week. It is
oriented toward strength, mobility and endurance development. Physical development and the
ability to master principles of small unit leadership are also stressed. Student physical
development is measured via the Army Physical Fitness Test, consisting of push-ups, sit-ups, and
a timed two-mile run. Drill instruction is conducted on Fridays, and stresses fundamentals of
unit organization, wear of the uniform, and practical application of small unit leadership
techniques. Non-military science students may elect to take only the physical conditioning
portion of the Laboratory. Offered spring term. 

AR-3100 Leadership and Problem Solving 2 0 2
AR3100 is designed to help prepare students for the challenges of accepting greater responsibility
in teaching and participating in Military Science and Leadership Labs. It is the first course that all
students seeking a commission in the United States Army must take. Students will be introduced
to the principles in the Leader Development Program, the Army’s troop leading procedures, and
taught how to plan and conduct individual and small unit training. Offered fall term. 
(prereq: AR-3101, which may be taken concurrently, AR-1100, AR-1200, AR-1201, AR-2100, 
AR-2200, and AR-2201 or consent of instructor) 

AR-3101 Applied Leadership Laboratory 1 1 0 1
Practical exercises and evaluations in military leadership skills including operational planning,
quality management and inspections, and controlling small groups in realistic settings. Students
develop training programs, plan training sessions, and present classes for this and other Military
Science Leadership labs. Topics include individual and small unit movement techniques,
communicating by tactical radio, water survival (drownproofing), drill and ceremony, and land
navigation skills. Offered fall term. (prereq: AR-3100, which may be taken concurrently) 

AR-3200 Leadership and Ethics 1 2 0 2
This course is designed to continue the student’s development as a leader as he/she receives
further instruction in interpersonal communication, values and ethics, and leadership.
Additionally, students receive an introduction and overview of various summer training
opportunities such as, airborne school and the National Advanced Leadership Camp (NALC).
Students are also introduced to the many career choices the Army has to offer. Offered winter
term. (prereq: AR-3100, and AR-3202, which may be taken concurrently)
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AR-3300 Leadership and Ethics 2 2 0 2
This course is designed to continue the student’s development as a leader as he/she receives
further instruction in interpersonal communication, values and ethics, and leadership.
Additionally, students receive an introduction and overview of various summer training
opportunities such as, airborne school and the National Advanced Leadership Camp (NALC).
Students are also introduced to the many career choices the Army has to offer. Offered spring
term. (prereq: AR-3100 and AR-3200; and AR-3301, which may be taken concurrently) 

AR-3303 Applied Leadership Laboratory 3 1 0 1
Practical exercises and evaluations in military leadership skills including operational planning,
quality management and inspections, and controlling small groups in realistic settings.
Students develop training programs, plan training sessions, and present classes for Military
Science Leadership labs. Topics include field training exercises, tactical leadership, decision
making, and squad level offensive and defensive battle drills. Offered spring term. 
(prereq: AR-3300, which may be taken concurrently) 

AR-3964 Military Science Practicum 6 0 6
Off-campus summer program offered at the U.S. Army Reserve Officers’ Training Corps Basic
Camp, Fort Knox, Kentucky. This program counts as completion of the Basic Course. The six-
week program provides the student with practical leadership experience and extensive practical
training in fundamental leadership and military skills. Students do not incur military obligation,
do not pay expenses, but do receive pay for this training. The program is offered in lieu of 
AR-1100, AR-1200, AR-1201, AR-2100, AR-2200, and AR-2201. Offered only during the summer.
(prereq: consent of department chair) 

AR-4001 Military Physical Training Laboratory 10 1 0 1
This goal-oriented small unit approach to physical conditioning and military drill is required for
all cadets enrolled in military sciences courses. This lab is conducted three times per week. It is
oriented toward strength, mobility and endurance development. Physical development and the
ability to master principles of small unit leadership are also stressed. Student physical
development is measured via the Army Physical Fitness Test, consisting of push-ups, sit-ups,
and a timed two-mile run. Drill instruction is conducted on Fridays, and stresses fundamentals
of unit organization, wear of the uniform and practical application of small unit leadership
techniques. Non-military science students may elect to take only the physical conditioning
portion of the laboratory. Offered fall term. 

AR-4002 Military Physical Training Laboratory 11 1 0 1
This goal-oriented small unit approach to physical conditioning and military drill is required for
all cadets enrolled in military science courses. This lab is conducted three times per week. It is
oriented toward strength, mobility and endurance development. Physical development and the
ability to master principles of small unit leadership are also stressed. Student physical
development is measured via the Army Physical Fitness Test, consisting of push-ups, sit-ups,
and a timed two-mile run. Drill instruction is conducted on Fridays, and stresses fundamentals
of unit organization, wear of the uniform, and practical application of small unit leadership
techniques. Non-military science students may elect to take only the physical conditioning
portion of the Laboratory. Offered winter term. 

AR-4003 Military Physical Training Laboratory 12 1 0 1
This goal-oriented small unit approach to physical conditioning and military drill is required for
all cadets enrolled in military science courses. This lab is conducted three times per week. It is
oriented toward strength, mobility and endurance development. Physical development and the
ability to master principles of small unit leadership are also stressed. Student physical
development is measured via the Army Physical Fitness Test, consisting of push-ups, sit-ups,
and a timed two-mile run. Drill instruction is conducted on Fridays, and stresses fundamentals
of unit organization, wear of the uniform, and practical application of small unit leadership
techniques. Non-military science students may elect to take only the physical conditioning
portion of the laboratory. Offered spring term. 
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AR-4100 Officership 2 0 2
Focuses students on two main areas: the Military Decision Making Process and the Army’s
Training Management System. It also Covers several critical areas needed to operate effectively
as an Army officer, including: coordinating activities with staffs, counseling theory and practice
within the “army context,” and ethics. Offered fall term. (prereq: AR-3100, AR-3200 and 
AR-3300; and AR-4101, which may be taken concurrently)

AR-4101 Advanced Leadership Laboratory 1 0 0 0
Weekly practical exercises and preparatory periods for command staff functions, drill and
ceremonies, assistant instructor roles and field training exercises. Students perform roles of
cadet officers in assigned positions or tasks. Offered fall term. (prereq: AR-4100, which may be
taken concurrently. S/U grade assessment)

AR-4200 Leadership and Management 1 2 0 2
Focuses on completing the transition from cadet to lieutenant. Students receive instruction on
the legal aspects of decision-making and leadership, operations from the tactical to strategic
level, administrative and logistical management, and a series of Capstone Seminars focusing on
entering the Army as a new Lieutenant. These seminars require students, both individually and
collectively, to apply their knowledge to solve problems and confront situations commonly
faced by junior officers. Offered winter term. (prereq: AR-4100 and AR-4101; and AR-4202, which
may be taken concurrently) 

AR-4202 Advanced Leadership Laboratory 2 0 0 0
Weekly practical exercises and preparatory periods for command staff functions, drill and
ceremonies, assistant instructor roles and field training exercises. Students perform roles of
cadet officers in assigned positions or tasks. Offered winter term. (prereq: AR-4200, which may
be taken concurrently. S/U grade assessment) 

AR-4300 Leadership and Management 2 2 0 2
Focuses on completing the transition from cadet to lieutenant. Students receive instruction on
the legal aspects of decision-making and leadership, operations from the tactical to strategic
level, administrative and logistical management, and a series of Capstone Seminars focusing on
entering the Army as a new Lieutenant. These seminars require students, both individually and
collectively, to apply their knowledge to solve problems and confront situations commonly
faced by junior officers. Offered spring term. (prereq: AR-4100 and AR-4101; and AR-4202, which
may be taken concurrently) 

AR-4303 Advanced Leadership Laboratory 3 0 0 0
Weekly practical exercises and preparatory periods for command staff functions, drill and
ceremonies, assistant instructor roles and field training exercises. Students perform roles of
cadet officers in assigned positions or tasks. Offered spring term. (prereq: AR-4300, which may
be taken concurrently. S/U grade assessment) 

AR-4995 Independent Study in Military 3 0 3
Science and Leadership

Independent study of special topics in Military Science under faculty supervision. Topics
selected by student/faculty conference. Course can be taken for 1-3 credits. (prereq: consent of
department chair)

BE-1000 Introduction to Biomedical Engineering 1 3 2
The major objective of this course is to introduce students to the biomedical engineering (BME)
profession including its unique ethical characteristics. Students learn about career options in
BME in part by working in a team to complete an introductory design project. Engineering
breadth topics such as intellectual property and entrepreneurship are also introduced. The
formal design process is introduced with emphasis placed on terminology and methodologies
applicable to BME. Students are also introduced to a number of common design resources and
tools. In the laboratory, students demonstrate proficiency in keeping an engineering logbook
and working in teams. The design experience for each team will cumulate in a memo or report
and a presentation that includes the display of a prototype device.  
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BE-2000 Biomedical Engineering Design I 1 0 1
This course is the first in a series of seven design courses in the BE design sequence. In this
course, particular emphasis is placed on design team formation, problem definition,
identification of customers and customer needs, and literature review. In particular the
systematic searching of trade, medical and engineering literature will be explained. Project
management techniques and budgeting, as well as FDA requirements for medical device design
documentation will be covered. The course ends with team presentations defining their project
objectives. (prereq: BE-1000) 

BE-206 Biomedical Signals and Systems I 3 3 4
This course introduces students to transient analysis of linear systems primarily through the use
of first and second order circuits with step inputs in the time domain. This is followed by
analysis of general circuits using Laplace techniques. Transfer functions are treated in Laplace
and sinusoidal steady state form. Bode plots are introduced. Circuit analysis techniques are
applied analogously to selected examples from thermal, mechanical, or fluid systems. Circuit
simulation software is used to support and enhance hand analysis. (prereq: EE-201, MA-235) 

BE-2200 Computing in Biomedical and 3 3 4
BioMolecular Engineering

The objective of this course is to familiarize students with the computer resources available at
MSOE and to present the basics of computer programming as it applies to biomedical and
biomolecular engineering. Each student is required to demonstrate proficiency in writing
computer programs to solve engineering problems with biomedical and biomolecular
applications. Particular emphasis will be placed on program design, documentation and testing.
Effective use of various data types, logical operations and selection, repetition, production of
professional quality data visualization (plotting), built-in and user defined functions and
console, file operations, classes, structures, and function handles will also be covered. The
MATLAB language is used in this course. (coreq: MA-137) 

BE-3000 Biomedical Engineering Design II 1 2 2
This course continues the biomedical engineering (BME) design sequence started in the last
quarter of the sophomore year. Covered in this course are topics essential for the Progress and
Feasibility presentation, which typically takes place in week two of the winter quarter.  Coverage
of FDA regulatory requirements is continued with a discussion of device classification. The
ethical context of experimentation involving human and non-human animal subjects is
discussed along with associated federal regulation and institutional policies. Practical design
techniques and tools – such as creative problem solving methods, 3-D CAD software, technical
graphics, project management and feasibility evaluation methods – are explained. 
(prereq: BE-2000)

BE-3001 Biomedical Engineering Design III 1 2 2
This course continues the biomedical engineering (BME) design sequence. It begins the
introduction of specific technical topics typically important in the design of medical devices. It
also address practical project needs such as funding. Professional topics, such as persuasive
skills for presentations and resources for job searches are also covered. (prereq: BE-3000)

BE-3002 Biomedical Engineering Design IV 1 2 2
This course continues the biomedical engineering (BME) design sequence. It continues
coverage of specific design concepts and techniques, introducing later stage aspects such as
those involved in design testing and evaluation. Coverage of regulatory concepts continues with
specific FDA QSR and design control requirements presented. Specific technical content
includes electronic noise and interference as well as electrical, mechanical and radiation safety
topics.  (prereq: BE-3001)

BE-3100 Quantitative Systems Physiology I 3 0 3
The objective of this course is to present the concepts of human physiology that are most
pertinent to the field of biomedical engineering. Concepts from the following topics will be
covered: homeostasis, cell membrane potentials and transport mechanisms, nerve and muscle,
and heart and the circulatory system. (prereq: BI-102) 
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BE-3110 Quantitative Systems Physiology II 3 0 3
The objective of this course is to present the concepts of human physiology that are most
pertinent to the field of biomedical engineering. Concepts from the following topics will be
covered: autonomic nervous system, blood, lymphatics and immunity, respiratory system,
urinary system, endocrine system and digestive system. (prereq: BE-3100) 

BE-3300 Biomedical Engineering Transfer Topics 3 0 3
This course provides transfer students additional knowledge necessary for their integration into
MSOE’s biomedical engineering program. Specifically, it introduces important design, record
keeping and regulatory concepts, covers MATLAB as a second computer language, and adds
biostatistics knowledge to existing statistics backgrounds. Other topics may be covered as needed.
It provides select prerequisite knowledge from BE-1000, BE-2000, BE-2200 and MA-3610. 
(prereq: junior standing, transfer student) 

BE-3500 Bio-thermal-fluid Transport 1 4 0 4
The objective of this course is to present fundamental principles of classical thermodynamics, and
to apply these principles to the solution of both classical and biological problems. Introductory
concepts in fluid mechanics are also presented. (prereq: MA-235) 

BE-3510 Bio-thermal-fluid Transport 2 3 0 3
The objective of this course is to present fundamental principles of classical fluid mechanics,
mass transport and heat transfer, and to apply these principles to the solution of both classical
and biological problems. (prereq: BE-3500) 

BE-352 Survey of Biomedical Engineering 3 0 3
The objective of this survey course is to present the non-biomedical engineering student with an
overview of how biomedical engineering contributes to various areas of the health care system.
Topics include examples of diagnostic, therapeutic, and monitoring devices and systems. 
(prereq: junior standing)

BE-3600 Biomedical Instrumentation 3 3 4
This course focuses on the fundamental devices, circuitry and techniques needed to acquire and
process biomedical quantities and signals. The application of displacement, force and pressure
transducers in the conversion of physical quantities to electrical signals is discussed. Operational
amplifiers are introduced and used in amplifier and filter circuits to process the signals. Non-ideal
op amp properties, including finite gain, frequency response, stability, input and output
resistances, bias currents and offset voltages, are treated in sufficient depth to permit design of
high gain circuits capable of handling small DC and low frequency AC voltages. Transmission of
physical variables through a medium to a sensor is treated in the case of an indwelling arterial
catheter and pressure transducer. (prereq: BE-206) 

BE-3800 Biomedical Signals and Systems II 3 0 3
This course is intended to advance a student’s understanding of the materials introduced in BE-
206, Biomedical Signals and Systems I. The primary goal of the course is to enhance their ability to
predict and modify behavior of continuous-time physiological signals and systems. The course is
designed to prepare students for upper-level courses in biomedical digital signal processing,
advance medical instrumentation, medical imaging, and feedback control systems. The primary
material coverage will be the treatment of continuous-time signals and systems and provide
introductory coverage of the Fourier series and Fourier transform. These topics are critical if a
student is to gain a thorough understanding of continuous-time signals and systems, particularly
physiological signals and systems. These are critical concepts that a biomedical engineer must
understand in order to predict how a physiological system will alter a signal and that the
alteration may be intentional (designed) or unintentional (interference). (prereq: BE-206, 
BE-2200) 
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BE-3900 Physiology and Bio-System Joint Laboratory 1 2 2
The objective of this laboratory is to present students with real-world biomedical engineering
problems that overlap the fields of bio-systems and physiology. Students will look at
problems/laboratories from a joint perspective which will enable students to solve multi-
disciplinary problems. This course is intended to advance a student’s understanding systems
physiology and the materials introduced in BE-3100 and BE-3800. The primary goal of the
course is to enhance their ability to apply principles learned in physiology and biomedical
signals and systems to predict and modify behavior of continuous-time physiological signals
and systems. The laboratory is designed to prepare students for upper-level courses in
biomedical digital signal processing, advance medical instrumentation, medical imaging, and
feedback control systems. (prereq: MA-3610, BE-206, BE-2200, coreq: BE-3100, BE-3800) 

BE-3910 Physiology and Biotransport Joint Laboratory 1 2 2
The objective of this laboratory is to present students with real-world biomedical engineering
problems that overlap the fields of biotransport and physiology. Students will look at
problems/laboratories from a joint perspective which will enable students to solve multi-
disciplinary problems. (prereq: BE-2200; coreq: BE-3510, BE-3110) 

BE-3920 Biomaterials and Biomechanics 1 2 2
Joint Laboratory

In this course, students investigate practical aspects of biomaterials and biomechanics. To the
extent possible, biomaterials and biomechanic topics are investigated concurrently. Specific
topics investigated typically include anthropometry, electromyography, human mechanical
power and energy output, gate and ground reaction force measurements, biomechanical
analysis of domestic and occupational activities, tissue stress-strain relationships, corrosion,
chemical stability and industrial scale medical device production processes. (coreq: BE-411, 
BE-410) 

BE-4000 Biomedical Engineering Design V 2 3 3
This course continues the biomedical engineering (BME) design sequence. In preparation for
eventual student graduation, professional topics such as current trends in BME, searching for
employment and graduate study opportunities, and the need for and process of professional
licensure are discussed. This professional coverage is balanced with continued coverage of
technical topics such as the clinical evaluation of medical devices, relevant codes and standards,
and specific design techniques and considerations. (prereq: BE-3002)

BE-4001 Biomedical Engineering Design VI 2 3 3
This course continues the biomedical engineering (BME) design sequence. Like BE-4000 a mix
of professional and technical topics are covered in this course. Professional topics include
current topics and trends in BME, intellectual property topics, engineering economics, and
technical persuasion. Technical topics include manufacturing and device assembly processes,
design for manufacturing, electrical power considerations, and relevant statistics. (prereq: 
BE-4000)

BE-4002 Biomedical Engineering Design VII 2 3 3
This course completes the biomedical engineering (BME) design sequence. The emphasis in
this course is the completion design projects, their documentation, and prototype testing. A few
remaining technical and professional topics are covered or revisited in this course. In particular,
current topics, trends and ethical issues in BME, and manufacturing, device assembly and
device sterilization are covered. (prereq: BE-4001)

BE-410 Biomaterials 3 0 3
The objective of this course is to present the principles which apply to the properties and
selection of materials used in medical applications. Topics include metals, ceramics, polymers,
composites, biological tissues, wound healing, and the interaction between biological tissues
and artificial materials. (prereq: BI-102, CH-222) 
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BE-411 Biomechanics 3 0 3
This course is an introduction to the biomechanics of human movement, with applications to
occupational, rehabilitation, forensic and sports biomechanics. Topics covered include
kinematics; anthropometry; kinetics; mechanical work, energy, and power; synthesis of human
movement; muscle mechanics; repetitive motion and low back injuries. (prereq: BE-3100) 

BE-4311 Neural Signals and Systems 3 0 3
The objective of this course is to present the principles of signaling in the nervous system. The
first part of the class looks at models, including the Goldman-Hodgkin-Katz Model, the
Hodgkin-Huxley Model, linear cable theory, and volume conductors, to explain signaling in the
nervous system. The second part of the class delves into external stimulation of nerves including
waveform properties, recruitment characteristics, and electrode design. (prereq: senior
standing) 

BE-4340 Advanced Topics in Biomedical 3 0 3
Digital Signal Processing

The objective of this course is to introduce the students to the advanced topics and
methodologies of digital signal processing and to have students apply these methodologies to
the analysis of biological signals such as ECG, EEG, local field potentials, and phonocardiogram
signals. Topics covered include Welch Periodogram power spectral estimation, cross-spectral
estimation and coherence, introduction to time-frequency analysis, and short-segment Fast
Fourier Transform. (prereq: BE-4800 or EE-3220 or equivalent with permission of instructor) 

BE-4700 Biomedical Electronics 3 3 4
This course expands the electronics coverage begun in BE-3600 and combines it with topics
previously studied in biology, chemistry and physiology to develop more complete
measurement systems. Of particular interest are the production and distribution of biological
signals, such as the ECG, EMG or EEG, and the electrodes and sensitive amplifiers needed to
record them. Methods for reducing electrical noise and interference in the signals and
conversion between analog and digital forms are included. Electronic feedback principles are
applied to enhance system performance. (prereq: BE-3600) 

BE-4800 Biomedical Digital Signal Processing 2 3 3
The objective of this course is to present the principles of digital signal processing and to have
students apply these methods to the analysis of biological signals such as EEG and ECG. Topics
covered include sampling, discrete-time system analysis, Z-transform, discrete and fast Fourier
transform, transfer functions and digital filtering. In the laboratory, students are required to
design software to perform analysis on various biopotential signals. (prereq: BE-3800) 

BE-4810 Biomedical Feedback Control Systems I 3 3 4
The objective of this course is to present topics in classical feedback control theory, introduce
modern control theory, and to apply these topics to the solution of both classical and biological
feedback control problems. The student is introduced to the analysis, design and applications of
feedback control systems. The topics include the concepts of open- and closed-loop systems,
transient and steady-state responses, system speed and error performance, techniques used to
determine closed-loop system stability, and design of basic controllers. Control systems will be
modeled using MATLAB and Simulink. The laboratory will investigate aspects of control systems
found in living systems. (prereq: ME-206, BE-3800, BE-3900, BE-3910, BE-3600)

BE-4820 Biomedical Feedback Control Systems II 3 3 4
The objective of this course is to expand topics in classical feedback control theory, introduce
modern control theory, and to apply these topics to the solution of both classical and biological
feedback control problems. The student will expand their abilities to analyze control systems
using Routh-Hurwitz, root-locus, and frequency response analysis. The students will use those
techniques for PI, PD, and PID feedback control system design. Discrete-time systems, sampled
data systems, and analysis and design of digital control systems will also be studied.  Matlab and
Simulink will be used model analog and digital control systems. The laboratory will investigate
aspects of control systems found in living systems. (prereq: BE-4810, BE-4800)
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BE-4830 Medical Imaging Systems 3 0 3
The objective of this course is to introduce students to the modalities of clinical medical
imaging. Students will learn the physics of how an image is created and how imaging equipment
acquires the image. Medical image processing techniques are also practiced. Topics include
image formation, X-ray, computed tomography, ultrasound, magnetic resonance, nuclear and
image processing. (prereq: BE-4800 or EE-3220) 

BE-4980 Independent Study 1 0 3
A student enrolled in this course is afforded the opportunity to pursue a specialized topic in his
or her chosen field of study. After an approved area of study has been selected, weekly meetings
with the course advisor are required. A final report, the format of which is left to the discretion
of the advisor, is required at the end of the term. (prereq: senior standing, written permission
from instructor and EECS department chair) 

BE-499 Clinical Internship 0 9 3
The senior biomedical engineering student has an elective option of working at one of the
affiliated hospitals or medical laboratories. Students may apply for clinical internship positions;
they are not assigned to students. Each clinical internship must be approved by the advising
faculty member, the biomedical engineering program director and the EECS department chair
prior to registration. Comprehensive documentation in the form of an engineering logbook,
including all aspects of the internship, must be submitted to the biomedical engineering
program director at the end of the internship. (prereq: senior standing, written permission from
BE program director and EECS department chair) 

BI-102 Cell Biology and Genetics 3 3 4
The objective of this course is to introduce students to cell biology and genetics. Topics include
chemical bonds, macromolecules, cell structure and function, cellular respiration, cell signaling,
cellular reproduction and genetics. In the laboratory, students must demonstrate proficiency in
the scientific process, and will gain proficiency in basic laboratory techniques, experimental
design, data recording and scientific report writing. (prereq: one year of high school chemistry) 

BI-172 Human Anatomy and Physiology I 3 0 3
The objective of this course is to present the basic principles of functional human anatomy and
physiology that apply to homeostasis, histology, the integumentary system, bone tissue, the
skeletal system, muscle tissue, the muscular system, and the central nervous system. 
(coreq: BI-102) 

BI-2020 Cellular Microbiology 3 3 4
This course introduces students to the basics of cellular microbiology and the increasing
importance of microorganisms in engineering. Concepts of the diversity of the microbial world,
controls of microbial growth and metabolism, microbial molecular biology and genetics,
ecology and symbiosis, engineered environmental systems, food and industrial microbiology,
feasibility of bio-remediation strategies and engineering appropriate controls to prevent
undesired microbial infestation are introduced. (prereq: BI-102, CH-223) 

BI-256 Microbiology 3 3 4
This course introduces students to the basics of microbiology and its importance in health care.
Concepts like microbial characteristics and pathogenesis, and general and specific immune
reactions to bacteria, viruses, fungi and parasites are introduced. Epidemiology and infection
control of the more common microbial diseases are also covered. The laboratory includes topics
of microscopy, staining techniques, and elements of microbial nutrition, growth, metabolism
and antibiotic sensitivity. (prereq: BI-102) 

BI-273 Human Anatomy and Physiology II 3 3 4
The objective of this course is to present the basic principles of functional human anatomy and
physiology that apply to homeostasis, nervous tissue, the sense organs, the circulatory system
and the immune system. (prereq: BI-172) 
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BI-274 Human Anatomy and Physiology III 3 3 4
The objective of this course is to present the basic principles of functional human anatomy and
physiology that apply to homeostasis, the endocrine system, the respiratory system, the urinary
system, water and electrolyte balance, the digestive system, and the reproductive systems and
development. (prereq: BI-172) 

BI-373 Physiology I 3 3 4
The objective of this course is to present the basic principles of human physiology which apply
to homeostasis, cell membrane potentials and transport mechanisms, nerve and muscle, and
heart and the circulatory system. (prereq: BI-102, CH-223, BE-361 or MA-3610) 

BI-374 Physiology II 3 3 4
The objective of this course is to present the basic principles of human physiology which apply
to the microcirculation and the lymphatic system, the blood, the respiratory system, the renal
system, the gastrointestinal system and the endocrine system. (prereq: BI-373) 

BI-499 Life Science Independent Study 0 0 3
Students enrolled in this course are afforded the opportunity to pursue a specialized topic in
their chosen field of study. After an approved area of study has been selected, weekly meetings
with the course advisor are required. A final written report, the format of which is left to the
discretion of the advisor, is required at the end of the quarter. (prereq: senior standing and
consent of department chairperson)

CE-1900 Digital Logic I: Combinational Systems 2 2 3
This course introduces combinational logic analysis and design. The topics include digital
signals, binary numbers, logic gates, logic families, combinational building blocks, Boolean
algebra, combinational circuit analysis, and combinational circuit design techniques. Emphasis
is placed on the VHDL hardware description language as a vehicle for circuit description and
simulation. Laboratory exercises require the student to design, simulate, implement, and test a
wide range of digital circuits using standard logic families and programmable logic devices. 

CE-1910 Digital Logic II: Sequential Systems 2 2 3
This course introduces sequential logic analysis and design. The topics include flip-flops,
registers, counters, shift-registers, algorithmic state machines, and memories. Emphasis is
placed on the VHDL hardware description language as a vehicle for circuit description and
simulation. Laboratory exercises require the student to design, simulate, implement, and test a
wide range of digital circuits using standard logic families and programmable logic devices.
(prereq: CE-1900) 

CE-2800 Embedded Systems I 3 3 4
This course presents assembly language programming as the bridge between hardware and
high-level programming languages. Topics covered include the addressing modes, register file,
and instruction set of a microcontroller; subsystems such as timers and analog to digital
conversion; and interrupts. Software control of hardware is stressed. In the laboratory, students
design software to demonstrate proficiency in these areas. (prereq: CE-1900, SE-1011) 

CE-2811 Embedded Systems II 3 3 4
This class builds on CE-2800 and introduces C as a high-level language for embedded systems
programming. C pointers are introduced. C functions are introduced. Parameter passing by
value versus using pointers is described. Interrupts in C are introduced and then the
C/assembly interface is described. Designing modular applications by use of multiple files is
described. Several subsystems, such as the USART and Timer system, are introduced. Key
concepts are applied in laboratory exercises. (prereq: CE-2800, SE-1011) 
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CE-2930 Introduction to Computer Architecture 3 2 4
This course introduces the concepts of computer architecture and performance trade-offs that
must be made in the design of computer systems. Topics covered include reduced instruction
set computers, instruction set design options, processor implementation, pipelining and
memory hierarchy. The lectures are reinforced through laboratory projects that require students
to design and simulate the data path and control circuitry of a reduced instruction set
microprocessor. (prereq: CE-1910, CE-2800) 

CE-3100 Digital Electronics and Computer Interfacing 3 3 4
Digital electronic circuits are the fundamental technology in computer engineering.
Microscopic transistors are integrated onto a semiconductor wafer to form a chip that
implements some function required in calculation. Example chips are microprocessors,
memories, and I/O controllers. Individual chips are interconnected to form the system
architecture. This course introduces the diode, the MOSFET transistor, the BJT transistor, and
the design and analysis of transistor-level logic circuits. It also examines electronic circuits
commonly used to interface sensors or actuators to the computer. Interfacing topics include
analog-to-digital signal conditioning using operational amplifiers, digital-to-analog conversion
using standard solid-state components, and large-signal biasing of BJT and MOSFET drivers.
(prereq: EE-2070, CE-1910) 

CE-3200 Wireless Sensor Networks 2 2 3
Mass sensor networks are an important part of modern industrial, environmental, security, and
military systems. Remote sensors eliminate the need for complex processing at each local node.
Instead, processing can be completed at a distant master control computer. Remote sensors
send information to control computers either by self-initiating a communication cycle or as a
response to a command from the control computer. Wireless networking technology allows the
sensor nodes to operate autonomously without a tethered connection. This class introduces the
theories of sensor networks as well as common standards such as IEEE 802.15.4 (ZigBee) and
IEEE 1451. Topics are explored through lectures, homework assignments, and laboratory
projects. (prereq: CE-2810 or EE-2930 or CE2811) 

CE-3910 Embedded Systems III 3 2 4
This course is the third in the embedded system sequence. In this course students will apply the
knowledge acquired in CE-2800 and CE-2810 to carry out the design of an embedded system.
Topics will include a review of assembly language and C programming, a review of interrupt
driven I/O and review of systems such as the USART, ADC, the Timer/Counter and others. The
I2C system will be introduced. In addition, interface timing will be examined to determine the
timing compatibility between external devices and the micro-controller. (prereq: CE-2810 or
CE-2811, coreq: CE-3100 or consent of instructor) 

CE-4000 Senior Design Project I 2 2 3
This is the first course in the senior design sequence in which each student team works on a
design project from conception through implementation and testing. The team first explores
technology issues related to the project and then prepares a complete design. Teams meet
regularly with the instructor to track technical and project management issues. Written reports
and oral presentations are required. (prereq: completion of core courses through junior year (a
maximum of two may be missing), or approved plan of study to complete the degree by the
following Fall Quarter) 

CE-4010 Senior Design Project II 2 2 3
This is the second course in the senior design sequence. In this course, the student team
implements the design developed in CE-4000. Teams meet regularly with the instructor to track
technical and project management issues. Complete project documentation, written reports
and oral presentations are required. (prereq: CE-4000 taken in the same academic year) 
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CE-4020 Senior Design Project III 2 2 3
This is the third course in the senior design sequence, in which each student team works on a
design project from conception through implementation and testing. Teams meet regularly
with the instructor to track technical and project management issues. Written reports and oral
presentations are required. (prereq: CE-4010 taken in the same academic year) 

CE-4220 Mobile Networks and Simulation 2 2 3
This course explains the characteristics and features of networks that provide wireless data
transfers and allow mobility of the network nodes, and presents protocols that are commonly
used in such networks. Both fixed-infrastructure cellular networks and ad hoc networks are
described. The laboratory part of the course includes an introduction to discrete-event
simulation with a focus on communication network simulation applications. The laboratory
also includes sessions in which commercial mobile handheld devices are used in laboratory
experiments and in a course project. These experiments and project have the student develop
software to provide ad hoc networking protocol functionality. (prereq: MA-262 or MA-3620, 
CS-2510 or CS-2852) 

CE-4920 Embedded Systems IV 2 2 3
This is the final course in the embedded systems sequence. Lecture material introduces formal
design techniques including lifecycle modeling, the use of technical standards, the creation of
requirements and specification documents, the creation of test plans, and system performance
profiling. A rigorous set of laboratory exercises review and reinforce the material from the
prerequisite courses. The laboratories also extend the student knowledge base by adding
exercises in embedded operating systems, power management techniques, and the use of
FPGAs in embedded systems. (prereq: CE-3910, CS-3841) 

CE-4930 Computer Architecture II 3 0 3
Modern microprocessor architectures extend pipelined micro-architecture in a number of ways
in order to exploit instruction-level parallelism (ILP) and thread-level parallelism (TLP). Deep
pipelines, superscalar pipelines, out-of-order instruction execution, instruction re-ordering and
speculative execution are example techniques exploiting ILP. Similarly, multiprocessor
techniques such as maintaining a coherent shared memory among multiple cores are examples
that exploit thread-level parallelism. These examples challenge the fundamental architectural
concept of single-instruction per clock-cycle and result in circuits that improve performance
and enrich the user experience. This course explores these topics through lecture, in-class
problems, reading assignments, and homework. (prereq: CE-2930) 

CE-4950 Networking I 2 2 3
This course presents principles of data communication and computer networks, with emphasis
on the physical and data link layers of communication networks. Topics include: network
topology, the principles of signaling on physical links, transmission media, modulation, error
control, flow control, LANs, and Ethernet protocols. The laboratory includes experiments on
data communication signaling and error control. The laboratory also includes a course project
involving both hardware and software aspects of network systems. (prereq: CE-2810 or CE-2811
or EE-2930) 

CE-4960 Networking II 2 2 3
This course introduces the data transfer and software aspects of networks common in
computing. The layered architecture of the modern Internet is studied with a focus on many of
the common protocols used to transfer information and to provide services. The laboratory
projects will provide an opportunity for teams of students to implement servers and clients
using some of the protocols. (prereq: CS-3841) 

CE-498 Topics in Computer Engineering 3 0 3
This course allows for study of emerging topics in computer engineering that are not present in
the curriculum. Topics of mutual interest to faculty and students will be explored. 
(prereq: consent of instructor) 



255

Lecture Lab Credit In
Hours Hours Quarter

Per Week Per Week Hours

CE-499 Independent Study 1 0 3
A student enrolled in this course is afforded the opportunity to pursue a specialized topic in his
or her chosen field of study. After an approved area of study has been selected, weekly meetings
with the course adviser are required. A final report, the format of which is left to the discretion of
the adviser, is required at the end of the term. (prereq: junior or senior standing, consent of
instructor and EECS department chair) 

CH-103 Principles of Chemistry 3 2 4
This course is intended to provide students in nontechnical fields with the fundamentals in
chemistry. Topics include atomic structure, chemical bonding, and properties of matter and
solutions. This course satisfies the science laboratory portion of the general education
requirement. Not for credit for students who have credit in CH-100, CH-200, or CH-310 
(prereq: MA-125 or two years of high school algebra) 

CH-199 Project in Chemistry 0 0 0
Students are given the opportunity to pursue an approved subject not covered in regularly
scheduled course work. This may take the form of individual or small group studies, literature
surveys, and laboratory or research projects. Weekly meetings with the course advisor are
required. A final report to be filed in the Physics and Chemistry Department may also be
required. This course is offered to students with freshman or sophomore standing and may be
taken for variable credit. Students with junior or senior standing should request CH-499.
(prereq: consent of the course adviser and the Physics and Chemistry Department chairperson) 

CH-200 Chemistry I 3 2 4
This is a general chemistry course for students in engineering and nursing degree programs.
Students will design and conduct experiments, analyze and interpret data and relate
experimental results to theoretical understandings of chemical phenomena. Specifically,
students will more thoroughly understand such subjects as basic chemical calculations,
nomenclature, atomic structure, intra- and intermolecular forces, kinetic molecular theory,
properties of gases, and solutions. Not for credit for students who have credit for CH-103 or 
CH-310. (prereq: or one year of high school chemistry with a grade of B or better.) 

CH-200A      Chemistry I 4 2 4
This is a general chemistry course for students in engineering and nursing degree programs.
Students will design and conduct experiments, analyze and interpret data and relate
experimental results to theoretical understandings of chemical phenomena. Specifically,
students will more thoroughly understand such subjects as basic chemical calculations,
nomenclature, atomic structure, intra- and inter-molecular forces, kinetic molecular theory,
properties of gases, and solutions. Not for credit for students who have credit for CH-100, CH-
103 or CH-310. This course is designed for students who did not take chemistry in high school or
need a refresher course because they took a chemistry class in the past.

CH-201 Chemistry II 3 2 4
This general chemistry course is a continuation of CH-200 for students in engineering programs
and students interested in chemistry. Students will design and conduct experiments, analyze
and interpret data and relate experimental results to theoretical understandings of chemical
phenomena. Corrosion, electrochemistry, oxidation-reduction, types of solids, semiconductors,
crystalline materials, rates of reactions, acid-base theory, buffers and chemical equilibria are
covered. Optional topics covered might include a description of electrical conductivity in
electrical insulators, semiconductors and conductors. (prereq: CH-200 or CH-2100H) 

CH-2050 General Chemistry for Life Sciences 3 2 4
The course introduces the fundamental concepts of chemistry. Students will learn about
measurement units, elements, atoms, periodic table, and the quantitative aspects of chemistry.
They will study the nature of compounds, apply gas laws to human body; learn the basis of
radiochemistry and its application in nuclear medicine. Learn acid base chemistry and study of
colligative properties such as osmosis. Radioactivity and its medical applications concludes the
general chemistry sequence (not open to engineering majors) (prereq: high school chemistry) 
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CH-2100H Honors Chemistry I 3 2 4
This is a general chemistry course for students in the University Scholars Program at MSOE.
Students will explore chemistry concepts in an inquiry-based learning structure by engaging in
the following activities: experimental work, experimental design, data analysis and summary of
concepts derived from experience. Students will meet in a laboratory to integrate the
experimental experience with learning the chemical concepts. The course will emphasize
scientific investigation. Specifically, students will thoroughly understand such subjects as basic
chemical calculations, nomenclature, atomic structure, intra- and intermolecular forces, kinetic
molecular theory, properties of gases, and solutions. Not for credit for students who have credit
for CH-103, or CH-200 or CH-310. (prereq: one year of high school chemistry and acceptance in
the MSOE University Scholars Program) 

CH-222 Organic Chemistry I 2 2 3
The major concepts and themes of organic chemistry are introduced in this course. Theory and
laboratory work on the principles of organic chemistry, properties and interrelationships of
important classes of organic compounds. The roles of such compounds in the metabolic
processes are explained. Students are introduced to basic mechanisms of organic reactions and
alerted to the industrial, biomedical, academic and personal applications and uses of organic
materials. (prereq: CH-200) 

CH-223 Biochemistry 3 2 4
Knowledge of biochemistry is essential in disciplines like medicine, nutrition, pharmacology,
environmental studies and agriculture. Completion of the human genome sequence project has
brought the field into a new light. This course is designed to train and educate students with
essential and central concepts, principles and applications of biochemistry. The design of the
course enhances the ability of students to address changes, needs and demands of their own
major fields as well. The course covers theory and lab-practice to prepare students for the
higher technical and intellectual challenges in the field of biochemistry. (prereq: CH-222) 

CH-2250 Organic Chemistry for Life Sciences 2 2 3
The course concisely focuses on what students need to know in order to continue with
biochemistry in the next quarter. Basic nomenclature rules will be introduced. Important
functional groups involved in biological molecules will be studied. This includes alcohols,
amines, amides, aldehydes and ketones, carboxylic acids and their derivatives. Correlations will
be made with important biomolecules such as neurotransmitters, cholesterol, and proteins.
(Not open to engineering majors.) (prereq: CH-2050) 

CH-2260 Biochemistry for Life Sciences 3 2 4
This course introduces students to biomolecules, proteins, carbohydrates, lipids, and nucleic
acids in relation to human physiology. Structure and function and their roles in the human body
will be discussed. Structure and functions of hormones and neurotransmitters will be studied.
Enzymes and their roles in metabolism will be discussed. Application of computers and online
data bases such as Medline in the study of biomolecules will be introduced. (Not open to
engineering majors.) (prereq: CH-2250) 

CH-302 Chemistry III 3 0 3
This elective has been designed to provide students with the third quarter of a one-year general
chemistry course. This allows students to more thoroughly understand such subjects as
thermochemistry, electrochemistry, solution chemistry and the chemical theories relevant to
conductors, semiconductors and transition metals. CH-302, a three-credit course, allows
students to meet the general chemistry requirements for graduate school and medical school
when taking the CH-303 Lab component (a one-credit laboratory course offered in a
subsequent quarter), and specifically covers material that is normally found on the MCAT and
FE/PE exams. (prereq: CH-201) 
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CH-303 Chemistry III LAB 0 2 1
This elective has been designed to provide students with the third-quarter lab part of a one-year
general chemistry course. This allows students to more thoroughly understand such subjects as
thermodynamics, the chemistry of the various phases of matter, transition metals and solution
chemistry. CH-303 Lab, a one-credit lab course (when taken along with CH-302, a three-credit
course), allows students to meet the general chemistry requirements for graduate school and
medical school, and covers material normally found on the MCAT and FE/PE exams. 
(coreq: CH-302) 

CH-310 Applied Chemistry 3 2 4
This is a junior level general chemistry course for students taking only one quarter of chemistry.
The course includes classification and properties of matter, atomic structure, chemical bonding,
chemical equations, physical states of matter and intermolecular forces. The relationship
between chemical properties and the mechanical and electrical properties of materials is also
studied. Not for credit for students who have credit for CH-103 or CH-200. (prereq: MA-128 or
MA-129, PH-113) 

CH-322 Organic Chemistry II 3 0 3
This elective is specially designed to meet the organic chemistry requirements for admission to
medical school. The concepts learned in this class will be useful in understanding medical
biochemistry and biotechnology. The principles of organic chemistry learned in Organic
Chemistry I are further developed to understand in-depth reaction mechanisms. This
understanding of organic reactions will be useful in learning roles of organic molecules involved
in various metabolic processes in living systems. Organic chemistry is of immense importance
to technology also. It is the chemistry of dyes and drugs, paper and ink, paints and plastics,
gasoline and rubber tires, the food we eat and the clothing we wear. Students will be introduced
to such industrial and commercial applications of organic molecules. (prereq: CH-222, CH223) 

CH-323 Organic Chemistry II LAB 0 4 2
This elective has been designed together with CH-222, CH-223 and CH-322 to meet the organic
chemistry laboratory requirement for admission to medical school. (prereq: CH-322) 

CH-353 Fundamentals of Environmental Chemistry 3 0 3
Engineers, in their professional lives as well as their private ones, greatly impact our
environment, both positively and negatively. In this course, the basic chemistry principles
discussed in Chemistry I (CH-200) are applied to provide an understanding of the environment,
and to explain what effect certain actions have on it. Natural processes in the atmosphere,
waterways, and solid waste system are explained, disruptions to the natural systems are
chronicled, and then solutions to these disruptions are suggested. Since there are no cut and
dried answers to environmental problems, nor are these problems static in their identity or
scope, a process of scientific thinking will be stressed throughout the course. (prereq: CH-200
and junior standing)

CH-3650 Chemistry of Materials 2 2 3
The basic chemistry principles discussed in chemistry and physics I are applied to exploring the
structure and properties of bulk materials. The class will focus on understanding how the
structural characteristics of the atoms and molecules in a material affect the physical and
chemical properties of the material. Materials will be considered on the nanoscopic level to
explain macroscopic phenomena. Topics may include conductivity of materials,
characterization of solids, solid solutions, nanoparticles, nanostructured devices, materials
syntheses, allotropes of carbon, electrons in materials, polymetric materials and composites.
(prereq: CH-200 or CH-2100H, PH-2030) 
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CH-3660 Surface Properties of Materials 3 0 3
This is a materials’ chemistry course appropriate for junior level students from all engineering
majors. The course includes basic description of physics and chemistry of surfaces and their
relation to surface properties of materials. The emphasis of the course is to provide students
with knowledge on several important modern applications of surface chemistry: surface
chemical reactions (catalytic converters and fuel cells), thin films and their application as
lubricants, coatings and novel electronic materials, improving friction and wear properties of
surfaces through chemical modification. A substantial part of the course is devoted to surface
nanotechnology - an introduction to the design, manufacturing and characterization of various
nanomaterials and nanodevices on surfaces and their potential applications. (prereq: CH-200,
PH-2030) 

CH-371 Modern Biotechnology 2 2 3
The field of biotechnology is the modern science. The techniques used in biotechnology are
presently bringing changes to every possible aspect of our life including careers, economy and
all natural and social sciences. This elective course is designed for all interested students. The
subject matter of this course changes every time it is offered in order to keep pace with a fast-
growing field. Lectures are focused on important and timely topics, as well as the theory of most
critical techniques that are the backbone of areas like bioengineering, biomolecular
engineering, protein engineering and the biotech industry. Students have hands-on learning of
the techniques during lab sessions. The course also covers the history, ethics and societal
impact of biotechnology. (prereq: CH-200) 

CH-373 Advanced Biotechnology 2 2 3
Biotechnology applications are part of our daily lives. Medicine, veterinary practice, vaccine
production, fertility control and livestock breeding are a few examples of the fields in which
biotechnology is already practiced. Agricultural, chemical, environmental, and food industries,
are also using biotechnology to their advantage which is directly affecting the social and
economical aspects of life. The core of this elective course covers concepts, procedures and
techniques used in the areas of advanced biotechnology. (prereq: CH-200) 

CH-401 Topics in Chemistry 0 0 3
This course covers current topics in chemistry that are not covered in other classes. Topics and
structure, as well as credits, may vary. Faculty areas of expertise and possible topics for this
course are listed on the Physics and Chemistry Department pages in the undergraduate catalog
and on the Web. Groups of students interested in a particular topic should contact the
appropriate faculty member well in advance of registration for the quarter. Credit in this course
will be determined after consultation with the instructor. (prereq: consent of instructor) 

CH-499 Independent Study 1 0 3
Students are given the opportunity to pursue an approved subject not covered in regularly
scheduled course work. This may take the form of individual or small group studies, literature
surveys, and laboratory or research projects. Weekly meetings with the course adviser are
required. A final report to be filed in the Physics and Chemistry Department may also be
required. This course is offered to students with junior or senior standing. Students with
freshman or sophomore standing should request CH-199. (prereq: consent of the course
advisor, and the Physics and Chemistry Department chairperson) 

CM-212 Surveying 2 3 3
Course presents the methods and principles of field execution and office procedures required in
construction surveying, with an emphasis on typical building layout requirements. Topics
include leveling, traversing, site considerations, plumbing of the structure, and general usage of
optical and digital instruments. Required mathematical analysis is integrated. (prereq: MA-126,
or high school trigonometry) 
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CM-224 Construction Estimating I 3 0 3
Course provides a working knowledge of processes and information applied to order-of-
magnitude and budget-level construction cost estimates during preconstruction. Learning
includes components of direct and indirect construction costs; cost database, work breakdown,
and estimate structure using CSI UniFormat and MasterFormat; contingency and risk; and
estimate adjustments for productivity. Automated techniques for construction estimates are
applied. Ethical considerations in budgeting and estimating are looked at. (prereq: AE-2211 or
AE-2212) 

CM-3011 Project Management for AEs and CMs 3 0 3
Introduces architectural engineering and civil engineering students to the construction project
cycle, emphasizing preconstruction activities: project planning, requests for proposals, value
management, constructability, management information systems, scheduling of
preconstruction tasks, and typical preconstruction conferences. Teaches typical roles and
responsibilities of project team members to enable effective student interaction during senior
project. Student writes and presents summary of a construction management topic from a
recent peer-reviewed journal article. (prereq: AE-225) 

CM-3013 Construction Project Financial 3 0 3
and Cost Control

Provides a working knowledge of cost engineering practices and techniques applied to
construction project cost management and control activities to optimize project financial
returns.(prereq: CM-3011, MS-354, coreq: MS-356) 

CM-3021 Business and Construction Law 4 0 4
Students gain a working knowledge of elemental aspects of construction and general business
law and legal concepts-to include legally sufficient and proper routine administrative processes.
Students gain understanding of construction and general business risks and ethics, to enhance
their decision-making skills as construction project team members. (prereq: AE-225) 

CM-3022 Business and Construction Law 3 0 3
Architectural engineering, construction management and civil engineering students gain a
working knowledge of elemental aspects of construction and general business law and legal
concepts to include legally sufficient and proper routine administrative processes. Students gain
understanding of construction and general business risks and ethics, to enhance their decision-
making skills as construction project team members. (prereq: AE-225) 

CM-311 Construction Site Engineering Issues 2 2 3
Course discusses advanced building construction methods as a follow-on course to AE-2211,
Building Construction Methods. Topics such as concrete forming systems, soils analysis, site
drainage, site mobilization, stormwater management, temporary work/structures, and LEED
construction operations are covered within the context of quality assurance and control,
logistics, planning, regulatory requirements, and decision-making. (prereq: AE-2211, AE-225) 

CM-312 Advanced Building Construction 3 0 3
Methods and Site Engineering Issues

This course discusses advanced building construction methods as a continuation of AE-2212,
Building Construction Methods. Topics such as concrete forming, soils analysis, site drainage,
site mobilization, stormwater management, temporary work structures, and LEED construction
operations are covered within the context of quality assurance and control, logistics, planning,
regulatory requirements and decision-making. (prereq: AE-2212) 

CM-316 Building Electrical and Communication 3 2 4
Systems for CM

Students will develop a working knowledge of building electrical and communication systems
components and their functioning, to enable effective installation planning, scheduling and
cost estimation by the construction manager. (prereq: AE-3611) 
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CM-3161 Building Electrical and Communication 3 0 3
Systems for CM

Students will develop a working knowledge of building electrical and communication systems
components and their functioning, to enable effective installation planning, scheduling and
cost estimation by the construction manager. (prereq: AE-3612) 

CM-318 Building Environmental and Mechanical 3 2 4
Systems for CM

Students will develop a working knowledge of building HVAC, sanitary and other mechanical
systems components and their functioning, to enable effective installation planning, scheduling
and cost estimation by the construction manager. (prereq: AE-3111) 

CM-3181 Building Environmental and Mechanical 3 0 3
Systems for CM

Students will develop a working knowledge of building HVAC, sanitary, and other mechanical
systems components and their functioning, to enable effective installation planning, scheduling
and cost estimation by the construction manager. (prereq: AE-3112) 

CM-3210 Construction Scheduling 3 2 4
Course imparts a working knowledge of construction project scheduling techniques, especially
the critical path method for network analysis, to enable determination of dates and durations of
project activities. Includes exercises in network logic and constraints, forward and backward
passes, critical path and float, cost crashing, resource leveling, and PERT. Concept of a work
breakdown structure is integrated. Study begins with manual techniques, but shifts to gain skill
with common scheduling software. (prereq: CM-325; coreq: CM-3011) 

CM-325 Construction Estimating II 3 2 4
This course teaches the methodology, procedures and organizational techniques involved in
preparing a competitive bid. Detailed estimates for each major construction discipline are
prepared, based upon real construction project documents. Ethical considerations in budgeting
and estimating are discussed. The final project is the preparation of a formal competitive bid on
a project. (prereq: CM-224) 

CM-3411 Construction Equipment and Safety 3 0 3
Management for CMs

Purpose is to develop the construction manager’s working knowledge of equipment types
associated with building construction, their functions and management, and aspects of general
job safety management. (prereq: junior standing) 

CM-3417 Construction Equipment Management 3 0 3
This course provides a working knowledge of powered equipment types and other jobsite
systems commonly applied in methods of building construction. Internal rental rate
compilation, buy-lease-rent and repair-replace decisions, maintenance management, detailed
determination of costs and schedule relating to building foundation construction and to crane
lifting operations are some of the topics introduced. Equipment operations for horizontal
construction are only briefly included. (prereq: AE-2211 or AE-2212, MS-356; coreq: CM-311) 

CM-4002 Sustainable Design and Construction 3 0 3
This course will cover all aspects of sustainable design and construction that constitute the
development of new structures within the built environment. Course material will focus on the
design, engineering, and construction aspects of sustainable construction and how the
construction manager guides the project team to meet the owner’s objectives of a sustainable
facility through the LEED® certification process. Other sustainable initiatives used in the
international built environment will be discussed. (prereq: AE-4121) 



261

Lecture Lab Credit In
Hours Hours Quarter

Per Week Per Week Hours

CM-4311 Construction Project Management I 3 2 4
Course emphasizes construction phase activities, building on learning of CM-3011 and
preparing CM students for requirements during later assignments of Senior Project.
Construction project management software is introduced. (prereq: CM-321 or CM-3210, 
CM-3011, senior standing) 

CM-4321 Construction Project Management II 2 2 3
Course further develops skills and knowledge necessary for effective management of
construction phase activities. Exercises require application of software to reinforce integration
of detailed estimating, bidding, and scheduling skills. Ethical imperatives are discussed. 
(prereq: CM-4311, CM-3013) 

CM-4511 Construction Safety Management 2 0 2
This course provides a working knowledge of OSHA Standard as they relate to the construction
industry. Safety requirements, public protection, insurance issues and contract language
responsibilities are some of the topics introduced. (prereq: CM-3011) 

CM-4711 Architectural Engineering and Construction 1 1 1
Management Design-Build Senior Project I

This course is the first of a three-part series in designing a building for an actual client using the
design-build project delivery system. The course emphasizes development of the required
building program a designer must complete in order to understand a client’s building
requirements of users, spaces, building function and budget. This program is then used in the
other two senior project courses, AE-4721/CM-4721 and AE-4731/CM-4731, as a basis for the
design of the building. Other topics include organization, team building, client interviewing
skills, LEED® and sustainable development, space analysis, building code review, building type
research, value engineering and CADD. Note: BSAE students should register for AE-4711; BSCM
students should register for CM-4711; five-year two-degree BSAE/BSCM students should
register for AE-4711 in their fourth year and CM-4711 in their fifth year. Must take in
consecutive terms with AE-4721/CM-4721, followed by AE-4731/CM-4731. (prereq: CM-321 or
CM-3210, CM-3011, senior standing; coreq: AE-4411) 

CM-4712 Architectural Engineering and Construction 1 2 2
Management Design-Build Senior Project I

This course is the first part of a three-part series in designing a building for a real life client using
the design build project delivery method. The course concentrates on preparing and developing
the required “program” a designer must complete in order to understand the client’s building
and design goals and requirements. The students must understand spatial relationships,
building users, building codes and budget constraints in the development of the final program.
The program is then used in the other senior project courses, AE-4721/CM-4721 and AE-
4731/CM-4731, as a basis of the design for the building. Other topics include team organization,
team building, client interviewing skills, LEED® and sustainable development, space analysis,
building code review, building type research, Building Information Modeling (BIM) and CAD.
Note: BSAE students should register for AE-4712 in their fourth year and CM-4712 in their fifth
year. BSCM students should register for CM-4712; five-year two-degree BSAE/BSCM students
should register for AE-4712 in their fourth year and CM-4712 in their fifth year. Students must
take this course in consecutive terms with AE-4721/CM-4721, followed by AE-4731/CM-4731.
(prereq: CM-3210, CM-325, CM-3011, major GPA greater than 2.00, senior standing or fifth year
standing in BSAE/BSCM five-year program; coreq: AE-4311) 
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CM-4721 Architectural Engineering and Construction 1 3 3
Management Design-Build Senior Project II

This is the second of the three-part senior project series. This is a team taught course, taught by
architects, structural engineers, HVAC engineers, plumbing and fire protection engineers,
building electrical power distribution engineers, and construction managers. It continues to
emphasize the design-build process and requires an interdisciplinary team of students to utilize
their respective engineering design specialty courses or construction management expertise as
they design a building and plan for its construction by using estimating, scheduling, budgeting
and construction project management techniques. The following phases will be completed: (1)
site analysis; (2) preliminary architectural drawings and presentations; (3) architectural design
development drawings; (4) preliminary engineering (structural, environmental, electrical)
systems analysis; (5) preliminary budget analysis; (6) project scheduling and (7) ongoing project
management responsibilities; (8) presentation to clients and other professionals. Note: Four-
year BSAE students must register for AE-4721; four-year BSCM students must register for CM-
4721; five-year BASE/BSCM two-degree students must register for AE-4721 in their fourth year
and for CM-4721 in their fifth year. The three-course sequence 4711/4721/4731 must be taken in
consecutive quarters during the same academic year. (prereq: senior standing, CM-4712) 

CM-4731 Architectural Engineering and Construction 1 3 4
Management Design-Build Senior Project III

This is the final course in the senior project series, a continuation of the team taught senior
project. Emphasis is on the design-build process and the interdisciplinary team of students to
utilize their respective engineering design specialty courses or construction management
expertise. This course emphasizes the engineering design and construction project
management work begun in AE-4721/CM-4721. The topics in this course include (1) analysis
and calculations for all engineering systems; (2) continued constructability analysis and value
engineering; (3) life cycle cost analysis; (4) construction quality control systems; (5) project
scheduling, estimating; (6) ongoing project management; and (7) project startup procedures.
Students also make a presentation to industrialists in defense of their engineering design or CM
project analysis. Note: Four-year BSAE students must register for AE-4731; four-year BSCM
students must register for CM-4731; five-year BSAE/BSCM two-degree students must register
for AE-4731 in year four and for CM-4731 in year five of their programs. The three-course
sequence, 4711/4721/4731, must be taken in consecutive quarters during the same academic
year. (prereq: senior standing, CM-4721) 

CS-2510 Introduction to Object-Oriented Programming 2 2 3
This course introduces object-oriented programming to students who have experience in
structured programming techniques. Particular emphasis is placed on the design and
implementation of computer programs to solve problems encountered in engineering practice.
Topics include introduction to object concepts, describing, declaring and developing user-
defined classes and objects, constructors and destructors, abstraction, function overloading,
inheritance, polymorphism, encapsulation, operator overloading, pointers and dynamic
memory. A high-level computer language such as C++ will be used to illustrate and implement
the topics. The lab sessions of the course will be used to design software for engineering
applications. (prereq: EE-1910 or equivalent, MA-137 or MA-225 or MA-1410H) 

CS-2550 Concepts of Data Structures and Algorithms 2 2 3
This course covers the organization of data and the algorithms that act upon them. The
fundamentals of how to store, retrieve, and process data efficiently is covered. Emphasis is
placed on fundamental data structures and algorithms for search, sorting, and dynamic
programming. The topics of stacks, queues, trees, sets, and hash maps are introduced.
Fundamentals of algorithm performance are introduced with an emphasis placed on
computational time and space complexity analysis. Laboratory activities include the application
of data structures and algorithms from standard libraries using scripting and high-level object
oriented languages. (prereq: BE-2200 or equivalent) 
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CS-2710 Computer Organization 3 0 3
This course provides students with an introduction to the structure of computer hardware,
including the components of a modern computer system as well as the tradeoffs necessary to
construct such a system. Specific course topics include numeric systems, the role of
performance in designing computer systems, Amdahl’s Law, instruction formats, addressing
modes, computer arithmetic with both fixed and floating point numbers, single cycle and multi-
cycle data-path design, pipelining, the memory hierarchy, caching, and parallel processing
using SIMD and MIMD formats. Students will develop small, assembly language programs on a
simulator as a means of exploring instruction formats and data-path operation. 
(prereq: CE-1900) 

CS-2852 Data Structures 3 2 4
This course covers the organization of data and the algorithms that act upon them. The topics of
arrays, linked lists, stacks, queues, trees, sets and hash tables are introduced. Fundamentals of
algorithm performance are also introduced, with an emphasis placed on time complexity
analysis. Laboratory activities include implementation of data structures as well as the
application of data structures from standard libraries. (prereq: SE-1021) 

CS-2910 Network Protocols 2 2 3
This course provides an introduction to the principles and practice of computer networking
with emphasis on the Internet and related protocols, including HTTP, FTP, SSH, SFTP, SMTP,
and TCP/IP. The course also introduces the structure, components, and functionality of layered
network architectures including packet switching, error control, window flow control, the
physical layer, network layer, congestion control, quality of service, multicast, and local area
networks. (prereq: CS-2852) 

CS-321 Computer Graphics 3 3 4
This course introduces computer graphics with implementation in C++ on the Linux platform,
reinforcing the object-oriented programming concepts of inheritance, polymorphism, and
event-driven systems. Algorithms, data structures, graphics primitives and graphics standards
are discussed in addition to hardware aspects of computer graphics. Topics such as 2-D and 3-D
transformations, graphics libraries and clipping algorithms are presented. Laboratory exercises
provide opportunities for students to develop graphics algorithms and interactive applications.
(prereq: CS-3841 or SE-2040, CS-2852) 

CS-3841 Design of Operating Systems 3 2 4
This course introduces the design and implementation of modern operating systems. Topics
covered include the history of operating systems, process synchronization and scheduling,
deadlock detection and avoidance, memory management, file systems, protection and security,
and input/output systems. Laboratory projects provide experience in using operating system
facilities available on a Unix-like system. (prereq: CE-2810 or CE-2811, CS-2852) 

CS-3844 Operating Systems 3 0 3
This course introduces students to the design and implementation of modern operating
systems. Topics covered include the history of operating systems, process synchronization and
scheduling, deadlock detection and avoidance, memory management, file systems, protection
and security, and input/output systems. Students will be exposed to the POSIX interface
through lecture and homework assignments. (prereq: CS-2710 and SE-2040, or consent 
of instructor)

CS-3851 Algorithms 3 2 4
This course extends the study of algorithms introduced in CS-2852. Topics covered include
searching, sorting, selection, graph structures, traversal algorithms and P/NP complete
problems. Applications such as data compression and optimization problems are also
discussed. Laboratory activities include the implementation and comparison of problem-
specific algorithms. (prereq: CS-2851 or CS-2852, MA-3320) 
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CS-386 Introduction to Database Systems 2 2 3
This course introduces the theory and practice of database design and application, with
emphasis on the relational model. Topics include the SQL data definition and manipulation
language, database design using normalization techniques, application program interfaces,
authentication and access control, concurrency and performance optimization. Lab
assignments reinforce the lecture material. (prereq: CS-2852, MA-2310) 

CS-421 Advanced Computer Graphics 2 2 3
In this course, students explore the field of interactive 3-D computer graphics. Lecture topics
provide theoretical and practical knowledge of common 3-D graphics algorithms and
techniques. Laboratory exercises focus on the creation of interactive 3-D applications using
existing software libraries. The course culminates in a student-chosen design project
implementing various aspects of 3-D graphics. (prereq: CS-321 or CS-3212 or SE-2811) 

CS-4230 Distributed and Cloud Computing 2 2 3
This course provides an introduction to the concepts, architecture, and programming
techniques in high-performance distributed computing environments. An emphasis is placed
on scalable web services applications. Topics include cloud computing, data processing in large
clusters, distributed and parallel data processing, distributed storage systems, virtualization,
secure distributed computing, and programming of multicore and GPU architectures. Students
will study state-of-the-art solutions developed by Google, Amazon, VMWare, Yahoo, Microsoft,
Sun/Oracle, and the research community. Topics may vary to reflect the current state-of-the-art
and student interest. Students will apply what they learn in a series of introductory lab exercises
and a complete a final project using a distributed computing platform. (prereq: CS-2852) 

CS-4802 Digital Image Processing 2 2 3
This course provides an introduction to digital image processing techniques. Topics covered
include point processes, area processes, geometric processes, digital half-toning and image
transforms. Applications such as image enhancement, image restoration, image analysis and
color enhancement are also discussed. Laboratory activities include the implementation and
comparison of digital image processing techniques. (prereq: CS-2852 or CS-2510, MA-262,
senior standing or consent of instructor) 

CS-4881 Artificial Intelligence 2 2 3
This course provides an introduction to basic concepts of artificially intelligent systems. Topics
covered include knowledge representation, search strategies and machine learning. The course
introduces modern machine learning techniques for supervised, unsupervised, and
reinforcement learning and describes the role of artificial intelligence (AI) in engineering and
computing systems. Practical exercises permit students to apply AI tools and languages to
suitable problems. (prereq: CS-2852, MA-2310) 

CS-4920 Information Security 3 0 3
This course provides a survey of computer security consisting of the business case for security,
principles of security, classes of vulnerabilities (e.g., buffer overrun), and the principles of
cryptography. Cryptography topics are covered in depth, including secret and public key
methods, stream ciphers, and related tools and standards such as Kerberos and PGP. 
(prereq: CE-2800 or CS-2710) 

CS-493 Advanced Digital Design 2 2 3
This course introduces the student to the use of VHDL as a simulation and synthesis tool for the
design of digital systems. Case studies are presented to illustrate the use of VHDL in providing
both behavioral and structural design descriptions. Students complete several projects in which
they design, simulate and synthesize a variety of digital systems. (prereq: CE-2930) 

CS-498 Topics in Computer Science 3 0 3
This course allows for study of emerging topics in computer science that are not present in the
curriculum. Topics of mutual interest to faculty and students will be explored. (prereq: consent
of instructor) 
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CV-100 Introduction to Civil Engineering 3 0 3
This course provides an introduction to the civil engineering profession. Students will learn
about the historical development of civil engineering, and gain an appreciation of the
importance that political, legal, environmental, social, and economic issues have on the practice
of civil engineering. Students will learn about career paths in civil engineering, and the roles that
engineers in each of the major areas of specialization within civil engineering have in the design
and construction process. The importance of professional and ethical responsibilities will be
emphasized through case studies and example scenarios. Finally, the course provides students
with an introduction to the principles of sustainability and sustainable design and construction
practices in the civil engineering context. 

CV-310 Water Resources Engineering 3 2 4
Water resources engineering and management can be divided into three areas of study: water
supply management, water excess management, and water quality management (e.g.
environmental protection). This course focuses on the first two areas, and provides students
with an introduction to the analysis and design of hydrologic and hydraulic processes. Topics
covered include an overview of fresh water resources (quality and quantity), the hydrologic
cycle, precipitation, evaporation, infiltration, evapotranspiration, and sediment transport
processes, water withdrawal and uses, and a review a basic hydraulics principles from fluid
mechanics with expanded coverage of selected topics in closed conduit flow (e.g., hydroelectric
power generation), and open channel flow (e.g., gradually-varied and rapidly varied flow).
(prereq: AE-213, MA-235, MA-262) 

CV-320 Environmental Engineering 3 2 4
Environmental engineering addresses the design and operation of systems for water pollution
control, air pollution control, and the management of solid and hazardous (including
radioactive) wastes. Topics include environmental mass and energy balances, water and
wastewater treatment, air pollution control, solid waste collection, disposal, and recycling, the
potential for biogas recovery and utilization at wastewater treatment plants and municipal solid
waste landfills, and an introduction to environmental laws, regulations and the discharge
permitting process. (prereq: CH-201, MA-137) 

CV-322 Environmental Laboratory 2 2 3
Emphasizes laboratory methods and interpretation of laboratory results for the physical,
chemical, and biological analyses of environmental samples, including those used to
characterize water and wastewater treatment operations, surface water systems, and soil and
ground water (prereq: CH-201, CH-222) 

CV-370 Geotechnical Engineering 3 2 4
Introduction to the fundamental principles of soil mechanics. Topics include elementary
massvolume relations for soils, soil types and classifications, soil compaction, geostatic stress
distributions, shear strength under drained and undrained conditions, bearing capacity,
settlement, and consolidation. The laboratory will cover test methods and interpretation of
laboratory results for the determination of physical, mechanical, and hydraulic properties of
soil. (prereq: AE-1231, AE-2011) 

CV-380 Transportation Engineering 4 0 4
The characteristics and functions of highway, air, rail, and other modes of urban and intercity
transportation. Fundamentals of transportation systems design, operations, and planning.
Evaluation of costs, benefits, and environmental considerations. (prereq: junior standing) 

CV-410 Hydrology 3 0 3
This course provides in-depth coverage of the principles of hydrology, building upon the
introductory material covered in CV-310. Topics include the development of storm water
hydrographs, modeling rainfall-runoff using HEC-HMS, reservoir and stream flow routing,
probability, risk, and uncertainty analysis in hydrologic design and the use of GIS in hydrologic
analysis. (prereq: CV-310) 
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CV-411 Storm Water Management Systems Design 4 0 4
This course applies the hydrologic principles learned in CV-410 to the analysis and design of
systems for the management of storm water runoff. Topics include floodplain management and
flood control alternatives, the design of roadway drainage systems including sewers and ditches,
subdivision storm water management system design, storm water management plans,
construction site erosion control plans, best management practices, water quality modeling of
urban developments, wetland mitigation, and shoreline protection. (prereq: CV-410) 

CV-415 Hydraulics 3 2 4
This course develops and expands upon the hydraulic principles studied in CV-310. Topics
include classroom theory and laboratory investigation of hydraulic machinery (turbines,
pumps, gates, and valves), hydraulic structures (weirs, orifices, culverts, and gates), flood
control, and open channel flow phenomena. Sedimentation processes and erosion hydraulics
will be studied, and methods developed to estimate sediment loads, reservoir sedimentation,
stream stability at highway structures, and bridge scour. HEC-RAS will be used to perform 1-D
steady flow and sediment transport modeling of river flows. (prereq: CV-310) 

CV-416 Analysis and Design of Sewerage Systems 4 0 4
This course provides an introduction to the design and rehabilitation of sewage collection
systems, and pump stations/force mains. Topics covered in the design of wastewater collection
systems include the hydraulics of piping networks, network simulation methods using SWMM,
infiltration and inflow control, and flow transients (e.g., water hammer). Topics covered in the
design of sewage collection systems include sewer networks (open channel flow and mixed-
flow), scour in sewers, ancillary structures (valve boxes, manholes, metering stations, diversion
structures), corrosion protection, and bedding/backfilling requirements. (prereq: CV-415) 

CV-418 Analysis and Design of Water 3 0 3
Distribution Systems

Provides an introduction to the analysis, modeling, and design of potable water distribution
systems. Topics include the design and analysis of piping networks, pump stations, water
towers, and the use of GIS data in systems analysis; development of design conditions;
identification of design standards. (prereq: CV-415) 

CV-420 Municipal Wastewater Treatment Plant Design 4 0 4
Provides an introduction to the planning, design and operation of municipal wastewater
treatment plants. Course topics include design of unit operations and processes common to
municipal wastewater treatment, solids treatment and disposal, and an introduction to plant
operation and control. (prereq: CV-320, CV-322) 

CV-421 Unit Operations and Processes Laboratory 3 3 4
Combination of classroom study and laboratory investigation of unit operations and processes
used in water and wastewater treatment. Biological processes include activated sludge and
anaerobic digestion; physical/chemical operations and processes include
coagulation/flocculation/precipitation, sedimentation, filtration, and adsorption/ion exchange.
(prereq: BI-102, CV-320, CV-322) 

CV-430 Solid Waste Engineering and Design 4 0 4
Integrated solid waste management systems of the 21st century must address a number of
interrelated issues, including source reduction, recycling and reuse, waste collection and
transportation, and the disposal of wastes not otherwise recycled or reused. This course
addresses the design of systems for the collection, transport, storage, and disposal of solid
wastes with a focus on municipal solid waste (MSW). Specific topics include methods of waste
characterization, collection systems design, and the design of landfills and emerging thermal
processing systems. (prereq: CH-201, CV-320, CV-370) 
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CV-440 Design of Air Pollution Control Systems 3 0 3
Presents strategies for waste minimization and pollution prevention, and introduces concepts
of air pollution control design and the regulatory and environmental concerns associated with
air pollution control. Covers sources of air pollution and available control options, the design
process, applications, and case studies. (prereq: CV-320) 

CV-470 Foundation Design 4 0 4
The principles of soil mechanics are applied to the design of foundations. Covers the analysis
and design of shallow foundations, concrete anchorages, retaining walls, piers and piles.
(prereq: CV-370, AE-3021) 

CV-490 Senior Design Project I 3 0 3
Students will apply their academic knowledge of civil and environmental engineering systems to
the design of a real-world project as part of a multidisciplinary project team. There are a
number of potential types of projects that can be used to satisfy the senior design project
requirements; e.g., (1) national design competitions, (2) international service projects with
organizations such as Engineers Without Borders (EWB), (3) projects solicited from or offered by
local municipal entities or businesses, or (4) projects proposed by students (with approval by
the program director). In this first quarter, students design teams are organized and paired with
a faculty advisor. Lectures address the design process, engineering specifications, and library
research techniques. The quarter culminates in the production of a detailed design proposal.
(prereq: senior standing) 

CV-492 Senior Design Project II 1 0 3
This course is a continuation of CV-490. Students are expected to develop preliminary design
documents for their project, including plans, specifications, and an estimate of capital costs for
detailed engineering design and construction. The students must then orally present and
defend the design before a review committee. (prereq: CV-490) 

EB-1000 Introduction to BioMolecular Engineering 1 0 1
The course introduces students to biomolecular engineering and its role as a profession in
addressing contemporary technological, social, ethical, and economic issues in today’s world.
The course highlights the history of molecular biology and its integration, with physics and
chemistry, into the engineering fields; the fusion of biology-based disciplines into chemical
engineering; and new areas of biomolecular engineering such as cell and protein engineering
(biobricks), synthetic biology, and smart polymers processing. Lecture topics include examples
of how biomolecular engineers can incorporate a wide range of biosciences with physics and
chemistry, to develop new products, improve process efficiencies, and alleviate strain on the
ecosystem through the design of novel environmentally advantageous processes. Biomolecular
modeling is introduced as a foundation skill in this course. 

EB-1100 BioMolecular Engineering Seminar I 1 0 0
This is the first in a series of four seminar courses. Seminars are presented on current subjects
relevant to biomolecular engineering. Attendance is required. The seminars will highlight
exciting new areas being advanced by biomolecular engineers. One of the goals of the course is
to assist students in acquiring skills such as critical thinking, communication, public speaking
and participation in discussion of controversial ideas. Students engage in readings on seminar
topics, attending the seminar, and then participating in discussions facilitated by course
instructors. 

EB-2000 BioMolecular Lab Safety and Ethics 1 0 1
This course provides basic knowledge of laboratory safety including: safety regulations,
potential hazards, personal protective equipment, elementary toxicology, good laboratory
practice, and engineering controls. The course focuses on how to accomplish regulatory
compliance, minimize hazards, and reduce the severity of any incidents that may occur in a
laboratory. Ethical controversies brought about by advances in life sciences, biotechnology and
medicine are discussed. Ethical questions connected with the impact of the life sciences and
biotechnology on medicine, politics, law, and philosophy are discussed in terms of global
applications of biomolecular engineering. (prereq: sophomore standing) 
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EB-2100 BioMolecular Engineering Seminar II 1 0 0
This seminar course, second in the series of four, follows the pattern of EB-1100. Seminars
relevant to biomolecular engineering will be presented. Attendance is required. The course
builds on concepts initiated in EB-1100. Students attend the seminar, engage in related reading
and participate in discussions facilitated by the course instructors. (prereq: EB-1100) 

EB-2240 Engineering Applications in Biochemistry 2 2 3
Extensions of the principles of biochemistry are applied to biomolecular engineering. The
course provides exposure to topics including enzyme catalysis and kinetics, metabolic
pathways, their regulation and associated bioenergetics, designing an enzyme or a drug. The
interplay of biochemistry, molecular biology, biomolecular and biochemical engineering
problems is examined. Laboratory experiments reinforce the concepts from lectures, with an
emphasis on applied methods and designed alterations of molecular properties of biomolecules
including covalent modification and rational design. (prereq: BI-102, CH-223) 

EB-2410 Principles of Biotechnology 2 2 3
Principles of cell biology, biochemistry, and molecular biology are summarized from an
engineering perspective, and examples of biologically based molecular technologies and
industrial biochemical processes are presented. Lectures focus on the theory of critical
techniques that are the backbone of the biotechnological industry. Students have opportunities
for hands-on application of techniques during lab sessions. History, ethics and societal impact
of biotechnology are discussed. (prereq: EB-2000, BI-2020) 

EB-2510 Thermodynamics I 4 0 4
The course focuses on the first and second laws of thermodynamics and their applications to
biochemical and biomolecular systems. Thermodynamic properties of pure substances and
mixtures; phase equilibrium; heat effects in batch and flow processes; reversibility and entropy;
and refrigeration cycles are explored. (prereq: MA-235, PH-2030) 

EB-2910 Genomics in Engineering 3 0 3
The course focuses on the genome and proteome of various model organisms, structural and
functional comparisons of the genome and proteome of various species and biological
implications of their differences. In addition the course provides an introduction to the
principal aims, technologies, and statistical issues arising in structural and functional genomics
and proteomics. Design, engineering and manipulations of the natural and artificial genome
and proteome are discussed. Data sources that contribute to protein structure analysis such as
x-ray crystallography, NMR, MALDI, SELDI and mass spectrometry are discussed. In addition
students learn about engineering applications of stem cells, synthetic biology and metabolic
processes. (prereq: EB-2240, coreq: EB-2410) 

EB-3100 BioMolecular Engineering Seminar-III 1 0 1
Third in the series of four courses, seminars in this course are presented by guest speakers from
industry and academia, by faculty members of MSOE, and by the juniors and seniors of the
BioMolecular Engineering program. Seminars will focus on current topics relevant to
biomolecular engineering. Students will learn to critique, analyze, present and discuss the
current research, methods, techniques, machines and concepts in a group discussion setting.
The course permits juniors and seniors of the program to interact and learn from each other.
One seminar, annually, will address lab safety and ethical issues. (prereq: EB-2100)

EB-3410 Applications of Biotechnology 2 2 3
The course covers concepts, procedures and techniques of biotechnology. An overview of
important features of modern biotechnology from a chemical and biomolecular engineering
perspective is provided. Topics include: molecular genetics, manipulation of DNA, proteins,
enzymes and other biomolecules (for the advancement of agricultural, environmental and
medical industries), bio-separation and bio-transport processes and qualitative and
quantitative control techniques. Social and economic impacts of biotechnology on chemical
and bioindustries are discussed. Laboratory experiments reinforce the concepts from the
lecture, and emphasize techniques used in biotechnological engineering. (prereq: EB-2410) 
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EB-3420 Bioinformatics I 2 2 3
This course is an introduction to bioinformatics. It covers basic concepts that launch
bioinformatics and computational biology tools. Methods established by nucleic acids, proteins
sequences, and the structure-function relationships of biomolecules are discussed. The course
involves the creation and development of information management and computational
technologies e.g., algorithms for problems in biology and biomolecular engineering, including
methods that use computer databases and online tools and resources to store, retrieve, and
manage biological information. Topics range from NCBI’s Entrez, to Prosite and the PDB.
(prereq: CS-2550, EB-2910) 

EB-3430 Bioinformatics II 2 2 3
This course introduces students to the practical application of structure and sequence analysis,
database searching and molecular modeling techniques to study protein sequence, structure
and function. Amino acid properties and protein secondary structures are reviewed. Internet
resources, molecular visualization software, and computational algorithms will be introduced
for structure analysis. Students gain practical experience in using software techniques and
internet resources to handle and compare sequence and structure information, search
databases and interpret protein structure. Popular software tools employed in bioinformatics
research are covered. (prereq: EB-3420) 

EB-3510 Thermodynamics II 4 0 4
This course surveys the use and application of classical and statistical thermodynamics to
biomolecular systems. It covers the application of the First and Second Laws of
thermodynamics to living systems. Thermodynamic concepts such as free energy and
equilibrium are used to examine biomolecular reactions, energy conversion, enzyme behavior,
protein structure and folding, membrane transport and molecular pharmacology. 
(prereq: EB-2510, EB-2910) 

EB-3530 Cell Culture Laboratory for 1 4 3 
BioMolecular Engineers

The course presents valuable hands-on experience in cell culturing aseptic techniques and their
applications in genome and protein engineering. The experiments include basics of cell culture
techniques, gene transfection and metabolic engineering. Topics include: controls and
conditions of cell culture, safety aspects of cell culture, types of cell culture, quality control, cell
environment, cryopreservation and storage of cell lines, good cell banking practices, alternative
cell culture systems, process protocols, bioreactor design and operation, plant cell culture,
bacterial and yeast cell culture, fermentation kinetics, microbial growth models, mass and
energy balance, mass transport phenomena of cellular systems and emerging technologies.
(prereq: EB-3410) 

EB-3560 Unit Operations-Production 2 4 4
Scale Bioseparations

This course applies the principles of phase equilibrium, transport processes and chemical
kinetics to the design and characterization of batch and continuous separation processes. Both
graphical and rigorous numerical techniques are used. The general procedures applicable to
various processes are emphasized. Sample problems are drawn from environmental, biological
biomolecular and nano-systems and the chemical, food and biochemical processing industries.
Laboratory topics include quantitative synthesis and analysis techniques related to common
production scale operations, including media preparation and sterilization, filtration,
sedimentation, extraction, adsorption and ion exchange, production chromatography,
membrane based methods, precipitation, crystallization, conventional drying and cryo-
desiccation. (prereq: CH-201, EB-2910, EB-3510, EB-3620) 
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EB-3570 Kinetics and Bioreactor Design 4 0 4
This course addresses the selection of the optimal configuration and size of production scale
bioreactors for specific applications. The design of fermentation reactors and cell culture type
bioreactors and their applications will be discussed. Course topics include: types of operation,
reactor types, substrate consumption kinetics, production kinetics for biochemicals and
biomass, batch reactor kinetics, semi-continuous reactor kinetics, continuous reactor kinetics,
and fundamental reaction parameters. Course material is applied to practical reactor selection,
sizing, scale-up and operation. (prereq: BI-102, CH-223, EB-3510, EB-3620) 

EB-3610 Transport Phenomena I 4 0 4
Basic principles of mass, energy, and momentum conservation are used to drive the integral
and differential forms of the transport equations and the fundamental operations of vector
analysis. These equations are used to solve fluid flow and simple heat and mass transport
problems of theoretical, pedagogical and practical interest. Transport through common
biochemical processing equipment including pipes and reactors are considered in detail.
(prereq: MA-235) 

EB-3620 Transport Phenomena II 4 0 4
This course covers concepts, procedures and techniques related to the application of heat and
mass transfer principles to the process of heat exchange, evaporation, condensation, boiling
and drying operations in biological and biomolecular systems. Integral and differential
transport equations are applied to the solution of heat and mass transfer problems of interest to
biomolecular engineers. The analysis and solution of mass and heat transfer problems involving
conduction, convection, and radiation are discussed. Analogies between heat, mass and
momentum problems and mass transfer in biological systems are the focus. (prereq: EB-3610) 

EB-4000 Biopolymer Engineering 3 0 3
The course introduces various classes of biopolymers and biomaterials and their applications in
selected subspecialties. An understanding of material bulk and surface properties, biological
responses to the materials, clinical context, manufacturing processes, cost, sterilization,
packaging and regulatory issues in terms of developing and engineering polymers are stressed.
Topics range from characterization techniques, processes tailoring specific properties, and
separation of materials to processing, production and thermodynamics. (prereq: CH-201, 
EB-2910) 

EB-4100 BioMolecular Engineering Seminar IV 1 0 1
Last in the sequence of four courses, seminars are presented by guest speakers from industry
and academia, and by the seniors and juniors of the biomolecular engineering program.
Seminars cover current topics relevant to biomolecular engineering. Students will learn to
critique, analyze, present and discuss the current research, methods, techniques, machines and
concepts in a group discussion setting. The course allows juniors and seniors of the program to
interact and learn from each other. (prereq: EB-3100) 

EB-4200 Bioanalytical Instrumentation 1 4 3
This course introduces bioprobing, bioanalyzing and high throughput data technology that
define the field of biomolecular engineering. Topics include: mass spectroscopy, Fourier-
transform infrared spectroscopy (FTIR), electron microscopy (EM), atomic force microscopy
(AFM), and microarrays/sequencing. Principles, design and application of techniques in the
biomolecular engineering field are presented. (prereq: MA-3710, PH-2030, EB-2410) 
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EB-4300 Metabolic Engineering and Synthetic Biology 2 3 3
The course presents an overview of the latest advances to modulate intracellular pathways using
recombinant DNA and other manipulation techniques for engineering, biotechnological,
medical, environmental, energy, and other applications. Specific application areas covered in
discussions range from improved cellular performance for production of biopharmaceuticals,
degradation of toxins, generation of novel drugs and cell therapies, to energy generation from
microbial sources. Existing research problems in biomolecular engineering are used to illustrate
principles in the design of biomolecules, genetic circuits and complex biological systems with
emphasis on experimental approaches to design. Design and fabrication of new biological
components and systems or the re-design and fabrication of existing biological systems are
discussed. Laboratory experiments reinforce the concepts from lecture emphasizing
engineering and controls of synthetic biotools. (prereq: MA-3710, EB-2910, EB-3430, EB-3530) 

EB-4400 Molecular Nanotechnology 3 0 3
This course explores the underlying science behind nanotechnology, the tools used to create
and characterize nanostructures, and potential applications of such devices. The infusion of
nanotechnology into areas of food safety, agriculture, medicine, healthcare, the environment,
energy supply, consumer goods, biomaterials and bio-based engineering disciplines are
explored. Potential risks of nanotechnology are discussed. The course covers topics that range
from a brief review of the physical principles of electric fields and forces and the nature of
chemical bonds to the current and future applications of nanotechnology and self-assembly.
(prereq: PH-3710, EB-2240) 

EB-4510 Process Design and Control 3 0 3
The course provides the conceptual and procedural tools for the design and evaluation of
complex, multistep industrial scale biomolecular processes. It presents students opportunities
to apply the concepts learned in previous courses to the design and analysis of a biomolecular
processing system. Instrumentation and control, multiple operation processes for the
separation, purification and/or concentration of biological and biomolecular products are
addressed. Supporting material includes: computer-aided design (process simulation),
economic analysis, process safety, flow sheet synthesis (conceptual design), and decision-
making analysis (optimization). (prereq: EB-3530, EB-3560) 

EB-4520 Engineering of Controlled Drug Delivery 2 2 3
This course addresses the engineering principles behind the development and understanding of
controlled drug delivery systems. This course focuses on analysis of the regulation of the drug
delivery process and industrial-relevant techniques used for the preparation of specific
formulations. The topics range from general biological barriers to drug delivery and drug
pharmacokinetics to synthetic gene delivery vectors and the use of antibodies for organ/tissue
selective drug delivery. (prereq: EB-3570, EB-4510, EB-4300)

EB-4910 BioMolecular Engineering Design I 3 3 4
This course is the first in a series of three courses in the biomolecular senior design sequence.
Emphasis is placed on forming design teams, defining a project to meet customer needs,
conducting marketing research, learning project management techniques, researching relevant
literature, learning about institutional review board (IRB) processes and institutional biosafety
communities (ICB) processes, and maintaining an engineering logbook. Each student design
team defines and plans a project, understands system life-cycles, marketing analysis, IRB
procedures, ICB procedures, intellectual property (IP) issues, and introduction of codes and
standards. Project management techniques including defining the house of quality, block
diagrams, the systems approach to design, incorporation of safety considerations into the
design process, and completion of codes and standards are emphasized. (prereq: Senior
standing in BioMolecular Engineering-completion of all core courses through Junior Year or an
approved plan of study that shows that graduation will be achieved within four quarters of
starting EB-4910.)
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EB-4920 BioMolecular Engineering Design II 3 3 4
This course is a continuation of the biomolecular engineering design sequence. Emphasis is on
definition of the product requirements, design methodologies and technologies, including block
diagrams. Design teams research products and solutions to design problems, obtain project or
process materials, and prepare and undergo a first design review. The progress of the design
process and construction is assessed including design development and the proper use and
maintenance of the engineering logbook. (prereq: EB-4910 taken in same academic year) 

EB-4930 BioMolecular Engineering Design III 3 3 4
This is the final course in the biomolecular engineering design sequence. Second design review
takes place. Emphasis is on building and testing the design projects. Students prepare for the
final design show. The final product or process, design development and the proper use and
maintenance of the engineering logbook are assessed according to professional standards.
(prereq: EB-4920 taken in same academic year) 

EE-100 Introduction to Electrical Engineering 1 2 2
This course provides an introduction to common practices and ideas of electrical engineering,
including terminology, problem solving methodology, basic analytical tools, laboratory practice,
working in teams and the engineering design process. 

EE-1910 Introduction to Embedded 3 3 4
Systems Programming

This course introduces concepts that are required to solve engineering problems using
embedded systems. Students will develop a working knowledge of structured programming,
basic microcontroller architecture and terminology, and the tools used in developing and
designing embedded systems. In addition to implementing lecture topics, laboratory sessions
include practical considerations for physical interfacing of basic analog and digital electronic
devices. A course project emphasizes the interaction between physical processes, peripherals,
and the computation/control capabilities of the microcontroller. A high-level programming
language is used and all programs are executed on an embedded system. (prereq: MA125) 

EE-201 Linear Networks: Steady-State Analysis 4 0 4
This course introduces the topics of steady-state analysis of networks using time and frequency
domain methods with linear circuit models. It includes the topics mesh and nodal analysis,
source transformations, network theorems, and complex power. Circuit simulation is also
introduced for analysis of steady-state circuits. (prereq: MA-137 or MA-225) 

EE-2050 Linear Circuits - Steady State I 3 2 4
This course introduces the basic laws used in the analysis of electrical circuits. Specific topics
covered include Kirchhoff’s Laws, resistors in series and parallel, circuit analysis methods, op
amps, Thevenin/Norton equivalent circuits, and superposition. The course is limited to DC
circuit analysis. Multisim is introduced as a computer analysis tool. The associated laboratory
reinforces the lecture material. (prereq: MA-136 or MA-1410H) 

EE-2060 Linear Circuits - Steady State II 3 3 4
After a brief review of DC circuit concepts and methods, AC circuit analysis and frequency as a
variable are introduced and developed. Specific topics covered include phasors, impedance,
complex AC power, mutual inductance and transformers, RL and RC filters, and Bode plots. The
use of the computer application Multisim is continued to include the AC analysis of circuits. The
associated laboratory reinforces the lecture material. (prereq: EE-2050, MA-137 or MA-1410H) 

EE-2070 Linear Circuits - Transients 3 0 3
After a brief review of DC and AC circuit concepts and methods, the course introduces and
develops series and parallel resonance and the transient analysis of circuits, using both classical
and Laplace transform techniques. In addition, the analysis of circuits with step-function and
sinusoidal sources leads to a general consideration of transfer functions. Multisim is used to
simulate system responses. (prereq: EE-2060, coreq: MA-235 or MA-2440H) 
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EE-2503 Linear Circuit Analysis 3 0 3
This course introduces the non-electrical engineering student to basic DC circuit analysis.
Topics include electrical quantities and definitions—voltage, current, power and energy; circuit
analysis techniques using Ohm’s and Kirchhoff’s Laws, mesh currents and nodal voltages,
network reduction, and Thevenin and Norton equivalents; and terminal characteristics of
resistors, capacitors, inductors and operational amplifiers. (prereq: MA-128 or MA-137) 

EE-253 Analysis and Control of 3 2 4
Electromechanical Devices

This course introduces the non-electrical engineer to DC and AC motors and transformers, as
well as control of these devices using programmable logic controllers and variable speed drives.
Laboratory work emphasizes motors and their control. (prereq: EE-201, MA-137, or MA-225) 

EE-2900 Combinational Logic Circuits 3 3 4
This course is the first course of a two-course sequence to provide students with practical
knowledge of digital logic systems. The first part of the course introduces students to the
transistor-level design of CMOS logic gates and circuits, and the simulation and analysis of their
static and dynamic electrical behavior. The second part of the course deals with the design,
implementation, and analysis of complex combinational logic circuits. Minimization
techniques, three-state devices, ALUs and basic concepts behind number systems (complement
schemes and fixed-point) are covered. VHDL is used for design and an FPGA is used for logic
realization. Digital circuit simulators and logic analyzers are used in the design and testing
process. (prereq: EE-1910,EE-2050) 

EE-2902 Sequential Logic Circuits 3 3 4
This course is the second course of a two-course sequence to provide students with the practical
knowledge of digital logic systems. The goal of this course is to develop the ability to analyze and
design sequential logic circuits used to construct digital systems. Topics discussed include flip-
flops, timing and state diagrams, analysis and design of sequential circuits, and memory
devices. Students design a digital system, such as a video driver or communications module.
VHDL is used for design and an FPGA is used for logic realization. Digital circuit simulators and
logic analyzers are used in the design and testing process. (prereq: EE-2900) 

EE-2905 Introduction to Embedded Systems 3 3 4
and Digital Electronics

This course introduces students to embedded systems, structured programming concepts, and
basic electronics interfacing. Course topics include microcontroller architecture, subsystems,
and embedded systems terminology. The course includes limited coverage of electrical
interfacing of embedded systems to external digital and analog electronics. A high-level
programming language and an integrated development environment are used. Students
complete a course project that emphasizes the interaction between the hardware and software
components of a practical embedded system. (prereq: MA-125) 

EE-2920 Embedded Systems 3 3 4
This course introduces students to programming and design of microprocessor-based systems.
Concepts covered include microprocessor architecture, serial and parallel I/O, interrupts,
interfacing of hardware components to a typical microprocessor, and microcomputer system
design. The target system is used for development of both software and hardware. Each student
designs at least two microcomputer subsystem interfaces entailing both hardware and software.
(prereq: EE-1910, EE-2050) 

EE-2930 Systems Interfacing 2 3 3
In this course students develop the ability to design complex embedded systems using
microprocessors. Students construct a single-board microcomputer system which is used to
control a mobile robot. Components needed for this project are purchased by the student in
kitform. Concepts covered include embedded systems design, sensors and actuators, interfacing
of analog and digital sensors and actuators, and electro-mechanical devices. (prereq: EE-2920) 
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EE-3031 Signals and Systems 4 0 4
This course introduces fundamental continuous-time engineering signals and systems analysis.
Topics related to continuous-time signal and system analysis include signal and system
properties, impulse responses, convolution integrals, Fourier series analysis, Fourier transform
analysis, power and energy calculations, transfer functions and frequency response, signal
bandwidth, and impulse sampling. Engineering applications such as signal filtering will be
discussed. MATLAB may be used for signal calculations and system simulation. (prereq: EE-3220) 

EE-3050 Dynamic Systems 3 0 3
This course introduces modeling techniques of the major types of dynamic engineering
systems: mechanical translational, mechanical rotational, thermal, electromechanical, fluid,
and operational amplifier systems. Appropriate methods for analytically solving system
differential equations are reviewed. (prereq: EE-2070, PH-2010, coreq: MA-383) 

EE-3101 Operational Amplifier Design 3 3 4
This course focuses on design with operational amplifiers. Linear and non-linear amplifiers,
active filters, and signal generators are covered. The concepts of stability of operational
amplifier circuits are introduced. Static and dynamic limitations are covered. Great emphasis is
placed on the design of different kinds of operational amplifier circuits and their applications.
(prereq: EE-2070 or BE-206) 

EE-3111 Electronic Devices and Circuits 3 3 4
This course considers the mathematical modeling of active solid state devices and the analysis
and design of single state circuits incorporating them. Small signal amplifiers are analyzed and
designed and the circuits are implemented in the laboratory. Topics covered include the study
of device characteristics and applications of p-n-junction diodes, bipolar junction transistors,
and field effect transistors. Circuit simulation software is utilized as an engineering design tool.
(prereq: EE-2070 or BE-206) 

EE-3202 Electric and Magnetic Fields 3 0 3
The primary goal of this course is to develop an understanding of the physical properties of
electric and magnetic fields, which is the basis for electromagnetic field applications in
electrical engineering. The associated mathematical vector analysis techniques serve as the
vehicle to determine, analyze, and interpret electric and magnetic fields in various coordinate
systems. Topics include vector algebra and calculus in the Cartesian, cylindrical and spherical
coordinate systems, Coulomb’s law, Gauss’s law, electric potential, capacitance, and Biot-Savart
law. (prereq: MA-232, PH-2020) 

EE-3212 Electromagnetic Waves 3 2 4
The primary goal of this course is to establish the foundation concepts and applications of
electromagnetic waves in the context of wireless applications. The course builds on
electromagnetic field principles covered in previous courses. The course begins with magnetic
field topics and transitions into an introduction to time dynamic electromagnetic fields.
Maxwell’s equations are then examined. Electromagnetic wave propagation is initially
developed from a circuits viewpoint in the study of transmission lines. The Smith Chart is
utilized to graphically determine and display transmission line and measurement results.
Scattering parameters are introduced as the parameters used to express specifications and
measurements of high-frequency components. Transmission line concepts are then extended
to electromagnetic plane waves. Antennas and propagation are examined from a
communication link viewpoint. An introduction to electromagnetic interference and signal
integrity issues concludes the course. High frequency measurement techniques, components,
and instrumentation are examined in the laboratory sessions. (prereq: MA-235 or MA-2440H,
EE-3202 or EE-3203) 
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EE-3220 Digital Signal Processing 3 2 4
This is an introduction to the digital processing of signals. It begins with the examination of
continuous and discrete time signals and systems, and the concepts of spectrum and steady
state frequency response. Discrete time signal and system interaction is examined in both the
time and frequency domains, through the use of convolution and transfer function. The DSP
topics include impulse sampling, reconstruction, difference equations, z-transforms, transfer
function, convolution, and FIR and IIR digital filter design and application. Discrete and Fast
Fourier transforms are developed and applied. Lecture topics are supported by laboratory
experiments on actual DSP hardware and including Matlab. (prereq: EE-2070, EE-1910 or 
SE-1011) 

EE-3401 Electromechanical Energy Conversion 3 3 4
This course provides an introduction to the basic principles of electromechanical energy
conversion devices. Topics include three-phase circuits; magnetic circuits; theory, construction,
and operation of transformers; performance characteristics and analysis of common rotating ac
machines and their control. The concurrent laboratory work reinforces the theoretical
principles involved. (prereq: EE-2060, PH-2020) 

EE-3720 Control Systems 3 3 4
Students are introduced to the fundamentals of automatic control systems including analysis
and design. Classical control system topics include system response and performance
characteristics, stability criteria and analysis, dominant pole approximation, phase and PID
compensator design. MATLAB and SIMULINK are used to aid in the analysis and design of
control systems. The laboratory work introduces modern techniques needed for the design and
implementation of automatic control systems. (prereq: EE-3050) 

EE-3921 Digital System Design 3 2 4
The objective of this course is to give students a solid foundation in 21st century digital systems
design practices. The primary emphasis of the course is on designing a SOPC (System-On-A-
Programmable-Chip). Thus the course incorporates the use of soft processors, such as the NIOS
II from Altera. Designs are specified using VHDL and simulated on a personal computer. The
design is then realized on an FPGA. Real-time verification of the design using an in-system logic
analyzer such as SignalTap is emphasized. The course also involves advanced projects based on
a soft processor interface. Due to the project oriented nature of the course, the syllabus is
organized as a set of case studies. (prereq: EE-2900, EE-2902). 

EE-393 VLSI Design 3 3 4
This course introduces students to the design and fabrication of custom-made integrated
circuits. The course draws on students’ knowledge of electronic circuit theory, semiconductor
device physics and digital logic design to perform the design of an integrated circuit. Topics
covered include review of semiconductor physics, CMOS static combinational logic
implementation, MOS transistor theory, clocked CMOS logic, device parameter and
performance estimation, integrated circuit mask layout design rules and integrated circuit
fabrication techniques. (prereq: EE-2902 or CE-1910, EE-3111 or EE-210 or CE-3100, PH-360) 

EE-4021 Principles of Communications 3 2 4
In the study of communication systems, students will investigate how they operate and what
affects their performance. The course relies heavily on system and signal analysis, both in the
time and frequency domains, and on the statistical representation of random signals and noise.
Amplitude and angle modulation systems are analyzed, including systems that transfer analog
data and systems transferring digital data. Performance comparisons of commonly used digital
modulation methods are presented. Signal-processing techniques that are commonly used in
systems that transfer digital data are presented. Bit-error rate performance for baseband signal
detection in the presence of noise is analyzed. Laboratory experiments reinforce the concepts
from the lecture, with an emphasis on communication system functional modules. 
(prereq: MA-3620, EE-3031) 
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EE-4050 Low-Noise Analog System Design 3 0 3
In this course students are given background in noise mechanisms and models as applicable to
analog electronics. Topics covered included fundamental noise mechanisms, amplifier noise
model, noise in feedback amplifiers, noise in BJTs and FETs, and low-noise design
methodologies for amplifiers and power supplies. The noise model in SPICE is introduced and
used for various designs. Different examples of low-noise designs are extensively discussed and
simulated. (prereq: EE-3101) 

EE-4060 Introduction to Nonlinear Dynamics 2 2 3
and Chaos

This course introduces the student to the basic concepts of nonlinear dynamics and chaos via
numerical simulations and electric circuits. The primary goal is to understand the bifurcations
and steady-state behavior of nonlinear dynamical systems. The secondary goal is to study the
phenomenon of chaos using computer simulation and physical circuits. (prereq: MA-235, 
EE-2050 or EE-201) 

EE-407 Senior Design Project I 2 3 3
This is the first course in the three-course EE senior design sequence. Students form three- or
four-person design teams and define a design problem which has alternative solutions.
Alternatives are analyzed considering the needs and wants of a customer, safety, standards, and
feasibility in the context of global, economic, environmental, and societal impacts. Topics
discussed are project selection, development of a problem statement, the system diagram,
formulating and executing a test plan, subsystem hardware test, team charter, and personal and
team growth. Assignments relating to the above are required, and the quarter culminates in an
oral design review. Students maintain a bound engineering logbook. (prereq: senior standing in
electrical engineering) 

EE-408 Senior Design Project II 2 3 3
This is a continuation of EE Senior Design. In the first part of the course, the teams finalize their
design, producing a Final Design Report that demonstrates an ability to design a system,
component, or process to meet desired needs within realistic constraints such as economic,
environmental, social, political, ethical, health and safety, manufacturability, and sustainability.
This is the complete “paper design” of their project including detailed block diagrams and
schematics. Following that, the teams build all major subsystems. At the end of EE-408, they
write and execute subsystem test plans and present the status of their project in an oral
presentation. Each team member reports on their team roles and evaluates their team
performance. (prereq: successful completion of EE-407 in Fall Quarter of same academic year) 

EE-409 Senior Design Project III 2 3 3
This is a continuation of the EE design project defined by each design team in EE-407 and
designed in EE-408. The design is built, tested, modified, retested and completely documented
in this final course of the senior design sequence. It is expected that each team will have a
working prototype to demonstrate by the end of this course. Teams prepare a test plan and
conduct a compliance test comparing system performance to specifications. (prereq: successful
completion of EE-408 in Winter Quarter of same academic year) 

EE-4112 Advanced Analog Electronics 2 2 3
This course continues investigation of single and cascaded BJT and MOSFET amplifiers. In
addition, midband gains, impedances, and frequency responses of multi-transistor amplifiers
are studied. The effects of classic feedback configurations on amplifier characteristics are
included. A significant portion of the course grade is based on the student’s performance on
assigned design projects. Students are expected to use previously learned design tools such as
PSPICE to explore alternatives and verify their designs. The designs are constructed and tested
in the laboratory, and documented in formal design reports. (prereq: EE-3101, EE-3111) 
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EE-421 Digital Communication Systems 3 0 3
This course covers important concepts and signaling techniques commonly used in digital
communication systems. Pulse modulation methods including PAM, PWM, and PPM are
studied. Digital modulation methods including ASK, FSK and PSK modulations are reviewed,
and modulation techniques such as QAM are presented. Random processes are used to model
noise. The effects of noise on bit-error probabilities are analyzed for various systems. Other
topics covered include the matched filter, correlation and an introduction to error-correction
coding. (prereq: EE-4021) 

EE-423 Applications of Digital Signal Processing 2 2 3
This course builds upon the EE-3220 DSP lecture course. It is heavily laboratory- and
applications-oriented, enabling students to implement powerful algorithms on actual DSP
hardware utilizing the C programming language. Such algorithms as FIR and IIR digital filters,
adaptive and multirate filters (interpolator), modulators and demodulators, correlators and
discrete and fast Fourier transforms are programmed. The hardware is capable of processing
stereo audio signals in realtime, effectively demonstrating the power of the techniques. 
(prereq: EE-4021 or equivalent or consent of instructor) 

EE-425 Radio Frequency Circuit Design 2 2 3
The objective of this course is to develop an understanding of fundamental radio frequency (RF)
design techniques and the issues encountered in RF design. After an overview of RF systems,
microstrip transmission media is covered. This is followed by the design of filters, amplifiers and
oscillators in the RF region. Computer-aided engineering software is utilized in the laboratory to
help realize actual RF circuit designs. (prereq: EE-3212) 

EE-4250 Advanced Signal Processing 3 0 3
This course introduces students to advanced topics in signal processing. The course will focus
on two main areas of signal processing: statistical signal processing and digital image
processing. Adaptive filtering will be the primary focus of the statistical signal processing
segment with applications such as gradient descent, LMS, and RLS algorithms. Techniques for
image enhancement, restoration, and compression will be covered as applications of digital
image processing. MATLAB will be used extensively as a simulation tool. (prereq: (EE-3220 and
MA-3620) or consent of instructor)

EE-426 Advanced Electromagnetic Fields 3 0 3
This course is a natural continuation of the electromagnetic field and transmission line courses
(EE-3202/3212) and is useful preparation for advanced and/or graduate study. Illustrative
solutions of Poisson’s and Laplace’s equations are obtained. Time varying fields are discussed
and expressed with Maxwell’s equations. Propagation and reflection of the uniform plane wave
in various media are analyzed starting with the wave equation. Several special topics, such as
scalar and vector potential functions, guided-wave propagation, anisotropic media, antennas,
and electromagnetic field simulation are considered. (prereq: EE-3212) 

EE-429 Microwave Engineering 2 2 3
This course emphasizes microwave transmission media, especially microstrip, coax and
waveguide. The theory is developed for each line in order to gain insight into transmission
characteristics and operation. This is followed by a study of microwave resonant circuits,
nonreciprocal ferrite devices and other microwave components. Additional insights are
developed using electromagnetic field simulation and laboratory measurements. 
(prereq: EE-3212) 

EE-444 Power Electronics 3 0 3
In this course students are given background in device selection and power conditioning
circuits that have application at high power levels. Topics covered emphasize the use of various
active devices in inverters, converters, motor drives and power conditioning circuits. 
(prereq: EE-3111, EE-2070) 
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EE-447 Power System Analysis I 3 0 3
This course provides an introduction to the classical methods and modern techniques in power
system analysis with the aid of a personal computer. Topics covered include the concepts of
complex power, balanced three-phase circuits, transmission line parameters, transmission line
performance and compensation, system modeling and per-unit analysis, circuit theory as
applied to power systems and load flow analysis. (prereq: EE-3401, MA-383) 

EE-449 Power System Analysis II 3 0 3
This course is a continuation of EE-447, which provides students with a working knowledge of
power system problems and computer techniques used to solve some of these problems. Topics
covered include optimal dispatch of generation, symmetrical three-phase faults, symmetrical
components, unsymmetrical faults, technical treatment of the general problem of power system
stability and its relevance. (prereq: EE-447) 

EE-460 Quality in Electronic Systems 3 0 3
Critical to all engineers is an understanding of the meaning of quality and the impact that
understanding has on how tasks, engineering and otherwise, are performed. Through the entire
gamut of activities resulting in industrial products, the engineer is a key factor of every process
and has the responsibility of assuring that quality is implemented in an intentional, deliberate
manner. This course seeks to instill the required understanding of quality via experiential
activities, demonstrate its impact, and develop the needed statistical and organizational tools
and techniques for quality analysis. (prereq: MA-262 or MA-3620) 

EE-4720 Control Systems Applications 2 3 3
This course extends the classical continuous time control techniques from EE-3720 to the areas
of discrete-time systems and state-space techniques. An independent hardware project is
required that demonstrates the principles of control system analysis, modeling, and design.
Control systems are analyzed, modeled, and designed using frequency response, z-transform
and state-space techniques. (prereq: EE-3720, EE-3220) 

EE-474 Programmable Controllers 2 2 3
This course provides the theory and hands-on experience necessary to enable students to
design programmable controller system applications. This course highlights the systems
approach as an aid to understanding modern industrial programmable controllers. Coverage
begins with a review of controller basics and conventional approaches and proceeds through
the concept of programmable logic including the use of microprocessors as controller elements.
In addition, programming, input/output elements, peripherals, and standards and codes that
govern interfacing aspects are covered. Development, design and understanding of analog
input/output devices are also covered. The use of PCs as a device to program PLCs is developed.
The material is reinforced by laboratory sessions that provide the opportunity to learn to
develop several popular system applications. (prereq: EE-3401, EE-2902 or CE-1910) 

EE-481 Fuzzy Sets and Applications 3 0 3
This course introduces students to the basic concepts of modeling uncertainty in systems
through the use of fuzzy sets. The underlying concepts of fuzzy sets are introduced and their
role in such applications as semantic interpreters, control systems and reasoning systems is
presented. Students gain firsthand experience of fuzzy sets through a class project. 
(prereq: senior standing in CE, EE, or SE) 

EE-484 Neural Networks 3 0 3
This course introduces students to the basic concepts of modeling and simulating adaptive and
learning systems using neural networks. The underlying concepts of neural networks are
introduced, as well as a number of common topologies and learning rules used in neural
networks. Students gain firsthand experience of neural networks through computer
assignments and a short research project. (prereq: CS-2510 or equivalent, MA-343 or MA-383,
EE-2902 or CE-1910) 
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EE-487 Machine Vision 3 0 3
This course introduces the student to machine vision technology and its applications. Topics
include lighting equipments and techniques, image acquisition devices/systems and
techniques, and image processing techniques. Interfacing machine vision systems to other
engineering systems are also discussed. Laboratory experiments and a class project include
introduction to various kinds of vision systems, image processing techniques, and applications.
(prereq: senior standing in EE or CE) 

EE-488 Introduction to Artificial Intelligence 3 0 3
and Expert Systems

The objective of this course is to provide the student with an overview of topics in the field of
artificial intelligence (AI). The course also provides the student with a working knowledge of
designing an expert system and applying expert system technology in designing and analyzing
engineering systems. The first part of the course covers historical background, knowledge
acquisition and knowledge representation including propositional calculus, predicate calculus,
semantic networks, frame systems and production rules. Various search techniques will be
discussed. Fuzzy logic systems, neural network systems and computer vision systems will be
briefly discussed in the second part of the course. Languages for AI problem solving such as
Prolog and/or LISP will be introduced. The third part of this course will be devoted to the design
of expert systems. Applications of expert systems in engineering system design and analysis will
be stressed throughout. Case studies will be discussed. Class project is required. Students are
encouraged to design expert systems for his/her own engineering applications, and an expert
shell will be used to implement the design. (prereq: senior standing in CE, EE, or SE) 

EE-4901 Electrical Engineering Cooperative 1 0 1
Practicum 1

Students complete one summer and contiguous fall or spring quarter of approved, supervised
cooperative employment. An oral presentation and written report of the work performed is
required. (prereq: consent of department chair) 

EE-4902 Electrical Engineering Cooperative 1 0 1
Practicum 2

Students complete one summer and contiguous fall or spring quarter of approved, supervised
cooperative employment. An oral presentation and written report of the work performed is
required. (prereq: EE-4901 and consent of department chair) 

EE-4903 Electrical Engineering Cooperative 1 0 1
Practicum 3

Students complete one summer and contiguous fall or spring quarter of approved, supervised
cooperative employment. An oral presentation and written report of the work performed is
required. (prereq: EE-4902 and consent of department chair) 

EE-493 Advanced Microprocessors 2 2 3 
This course provides students the understanding and programming techniques for advanced
microprocessors/controllers. Topics discussed include CPU organization, instruction set
formats, addressing modes, real-time operating systems, task control blocks, message passing,
semaphores, mailboxes, memory and I/O interfacing, resource and memory management.
(prereq: EE-2920)

EE-499 Independent Study 1 0 3
Students enrolled in this course are afforded the opportunity to pursue a specialized topic in
their chosen field of study. After an approved area of study has been selected, weekly meetings
with the course adviser are required. A final written report, the format of which is left to the
discretion of the adviser, is required at the end of the term. (prereq: senior standing and consent
of department chairperson) 
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EE-499G Independent Study - German Students 0 0 12
Students enrolled in this course are afforded the opportunity to pursue a specialized topic in
their chosen field of study. After an approved area of study has been selected, weekly meetings
with the course adviser are required. A final written report, the format of which is left to the
discretion of the adviser, is required at the end of the term. (prereq: for FHL students only) 

EE-5050 Low-Noise Analog System Design 3 0 3
In this course students are given background in noise mechanisms and models as applicable to
analog electronics. Topics covered include origin of noise, resistor, BJT, and FET noise models,
amplifier noise, design of low-noise amplifiers and power supplies, simulation of noise in
SPICE, and noise measurement systems. An individual project is required. (prereq: EE-3101,
consent of instructor) 

EG-103 Technical Drawing and Visualization 3 2 4
The objective of this course is to acquaint technical communication students with three-
dimensional relationships and the graphical conventions utilized within the engineering
community. Course topics will include seeing, visualizing and communicating through visual
forms. The investigation of shape and orientation recognition, isometric sketching, mechanical
and architectural layout conventions, normal views, scales, sections, dimensioning, and chart
and graph formats will be emphasized. In addition, CAD as a medium for creation, retrieving
and manipulating spatial and quantitative data in visual form will be introduced. 

EG-120 Engineering Graphics I 1 3 2
This course is intended to introduce the student to the history and fundamentals of the graphic
language. Topics include three-dimensional visualization, orthographic and axonometric
sketching, projection theories, auxiliary views, basic concepts of projective geometry (visibility,
lines and planes), as well as an introduction to 3-D CAD. 

EG-122 Engineering Graphics and Visualization 1 3 2
This course is designed to develop within the student the skills necessary to visualize three-
dimensional relationships existing in the world around us and to represent, with standard
graphic conventions, those relationships in a visual form. Topics include shape and orientation
recognition, pictorial sketching and mechanical layout conventions including normal views,
auxiliary views, sections, dimensioning and scales. In addition, projective geometry theory is
presented as a basis for analysis of true size, shape, and distance. 

EG-123 Applied Engineering Graphics and CAD 1 3 2
The objectives of this course are to acquaint the student with the operation of a CAD system and
to apply projective geometry knowledge acquired in EG-122 to spatial problems both manually
and on the computer. Specific topics will include perpendicularity, clearance distance,
parallelism, piercing points and intersections. (prereq: EG-122) 

EG-124 CAD Graphics I 2 2 3
This course is intended to introduce the student to the history and fundamentals of the graphic
language. Topics include three-dimensional visualization, orthographic and axonometric
sketching, projection theories, auxiliary views, basic concepts of dimensioning and CAD. 

EG-125 CAD Graphics II 2 2 3
This is a study of applications and various aspects of spatial projective geometry. Topics include
specifications of lines and planes, parallelism, perpendicularity, connectors, rotation,
intersections and CAD. (prereq: EG-124) 

EG-1260 Engineering Graphics - Visualization 0 2 1
The visualization course investigates both theory and application of visual images for analysis
and communication of physical and conceptual ideas, concepts and products. Topics to be
covered include sketching, spatial relationships, seeing, and communicating with imagery.
Orthographic projection, layout, section and dimensioning standards will also be discussed. 
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EG-1270 Engineering Graphics - CAD 0 2 1
This course provides the basic theory and application of two-dimensional AutoCAD. Topics
included are drawing, editing, printing, dimensioning, text, attributes, layers, blocks and file
management. 

EN-131 Composition 3 0 3
This course assumes competence at the high school level in writing coherent, effective, well
organized, and grammatically correct texts. The objective of EN-131 Composition is help
students refine their strategies for communicating ideas clearly and to deepen students’
understanding of how they must adapt these strategies to fit changing rhetorical contexts and
multiple audiences. 

EN-131H Honors Composition 3 0 3
This course is a more challenging, higher-level composition course than EN-131 Composition.
Instead of reading derivative composition textbooks, students will read the original classical
works by Aristotle and Cicero on which modern texts are based. In addition to reading rhetorical
theory, students will also focus on a special topic as the subject matter for their own writing.
Film will supplement students’ own reading in the exploration of this topic, and students will
conduct their own research to produce an annotated bibliography. Students will review basic
principles and techniques of effective writing and then move into a more sophisticated level of
textual analysis and writing practice. The revision process is emphasized, and students will
submit multiple drafts of the essays to be included in their final portfolios at the end of the
quarter. Research methodology and documentation of sources will be addressed. 

EN-132 Technical Composition 3 0 3
The purpose of this course is to acquaint students with the principles of effective, audience-
centered technical communication and provide them with practice in writing letters,
memoranda, proposals, and an informal and a formal report. The course also requires students
to become familiar with accepted research techniques and to apply them in a written formal
report and in an oral presentation. Students also learn the principles of graphical design and the
importance of visual representation in technical communication, both oral and written, and
students are expected to incorporate appropriate graphics into their written and oral
communication. Finally, students are taught how to organize and present technical material
orally in an effective manner. (prereq: EN-131) 

EN-241 Speech 2 2 3
The aim of this course is to develop effective public speaking skills, gain confidence and poise,
and understand the basics of speech communication. The assignments afford practice in
various public speaking situations similar to those which graduates will encounter in their
careers. Typical assignments require the student to explain, describe, persuade, or discuss in a
group. A banquet speech is also required. Time is taken to develop the self-awareness of the
student and his/her consciousness of the reactions of his/her audience. (prereq: EN-131) 

EN-342 Group Discussion 3 0 3
Through this course, it is intended that the student will learn the theories, principles and
dynamics of group interaction and through practice will learn the skills essential for both
leading and participating in small group discussion. (prereq: EN-241) 

EN-432 Business Communications 3 0 3
Effective communication is key to building strong business relationships and managing high-
stake events. Business communication is “transactional”: its main purpose is to move business
activity forward. In this course, students study and apply rhetorical principles that get results in
a business environment. Topics include creating more influential web content, maximizing the
potential of social media, developing crisis communication tools, proposal/grant writing, and
customizing project communications to the individual needs of multiple internal and external
audiences. Students will work with a non-profit organization to seek out funding opportunities
and then prepare a persuasive proposal meeting the needs of both grant seeker and funding
source. (prereq: EN-241) 



Lecture Lab Credit In
Hours Hours Quarter

Per Week Per Week Hours

282

EN-441 Professional Presentation Techniques 2 2 3
The purpose of this course is to develop effective presentation skills, to learn to incorporate
graphics into presentations, to understand the basics of communication skills in professional
settings, and to appreciate the role of the team in preparing a formal presentation. The
assignments reflect experiences which will be encountered by graduates in their careers. Typical
assignments include group presentations, presentation graphics, and presentation reviews.
(prereq: EN-241, must be an AE student to enroll; coreq: AE-4311) 

ET-1520 Electric Circuits 3 2 4
This course is an introduction to the fundamental concepts and laws of electric circuits and
their application to DC and AC circuit analysis. Topics covered include Ohm’s law, Kirchhoff’s
laws, capacitance, magnetism, inductance, series-parallel circuits, single- and three-phase AC
circuits, transformers, and electric power. Phasors and complex numbers are utilized in AC
analysis. The laboratory is used to illustrate electric circuit concepts and electric circuit
measurement techniques. Note: this course is not intended for the electrical engineering
technology major. (prereq: PH-123, MA-126, MA-127) 

ET-2001 Electric and Electronic Circuit Analysis 3 2 4
This course is a bridge course for transfer students who do not have full junior status in the +2
BS-EET program. This course prepares the student for the subsequent EET bridge courses ET-
2002 and ET-2003. DC and AC circuits, transistor amplifiers, and operational amplifier concepts
and analysis are emphasized. Electric circuit analysis topics include Kirchhoff’s laws, phasors,
impedance, series-parallel circuits, and superposition. Electronic circuit analysis topics include
bias and mid-band gain analyses of bipolar transistor, field effect transistor, and operational
amplifiers. The laboratory experiments are designed to illustrate the principles presented in this
course. The student also uses computer simulation to predict electric and electronic circuit
performance. (prereq: electric and electronic circuit analysis courses, algebra/trigonometry
courses, approval of an EET curriculum advisor) 

ET-2002 DC/AC Circuit Analysis III 3 2 4
This course is a bridge course for transfer students who do not have full junior status in the +2
BS-EET program. Kirchhoff’s laws, phasors, impedance, series-parallel circuit analysis, and
superposition are extended to more complex electric circuits. Then complex power, nodal
analysis, Thevenin’s and Norton’s theorems, maximum power transfer, ideal transformers, and
three-phase circuits are covered. The development of bipolar and field effect transistor
amplifier bias equations concludes the course. The laboratory experiments are designed to
illustrate the principles presented in this course. The student also expands the use of AC steady
state computer simulation to more complex electric circuits. (prereq: MA-126, MA-127, ET-2001
or approval of an EET curriculum advisor) 

ET-2003 Advanced Circuit Analysis 3 2 4
This course is a bridge course for transfer students who do not have full junior status in the +2
BS-EET program. The primary concept to be introduced is frequency as a variable in the
analysis of electric circuits and transistor amplifiers. Topics covered include circuit analysis with
frequency as a variable, AC steady-state transfer function development, Bode plots, resonant
circuit analysis and frequency response, and bipolar and field effect transistor transfer function
analysis and Bode plots. The laboratory experiments illustrate the principles presented in this
course. Computer simulation usage is extended to include swept frequency AC circuit analysis
and transistor amplifier frequency response. (prereq: ET-2002 or approval by an EET curriculum
advisor) 
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ET-224 Electronic Communications Concepts 3 2 4
This course is a bridge course for transfer student who do not have full junior status in the +2
BS-EET program. Time-domain signal waveforms and corresponding frequency-domain signal
representations for commonly encountered signals are presented. Analog and digital message
signals are characterized, and A-to-D conversion is described. AM and FM signals are developed
from defined modulation processes using analog messages, and then using digital data
messages (the latter resulting in ASK and FSK). PSK is also presented and described. Laboratory
experiments reinforce the concepts presented in the lectures. (prereq: ET-2001, digital
electronics, and approval of an EET curriculum advisor) 

ET-2550 Electronics 2 2 3
This course is a survey of semiconductor principles, discrete semiconductor devices, linear and
digital integrated circuits, and transducers. These devices are applied to the concepts and
properties of electronic circuits such as power supplies, linear amplifiers, active filters,
oscillators, nonlinear circuits, and interfacing. The laboratory is used to illustrate electronic
devices, applications, and measurement techniques. Note: this course is not intended for the
electrical engineering technology major. (prereq: ET-1520, MA-128) 

ET-2951 Microcontrollers I 2 2 3
This course is a bridge course for transfer students who do not have full junior status in the +2
BS-EET program. The microprocessor, microcontroller and microcontroller system are
introduced in this course. In the laboratory, the student is required to design software for
microcontroller applications and then download them to a microcontroller-based target system
for execution. Topics covered include a review of number systems and digital system
fundamentals, architecture and organization of a microprocessor and microcontroller, a
programming model, the assembly language, addressing modes, an instruction set, looping,
polling and handshaking techniques, stacks and stack operations, subroutines, parallel I/O,
interrupts, design of interfacing circuits, memory interfacing and applications of
microcontrollers. Debugger and simulation programs are also discussed. This course is the first
of a two-course sequence in microcontrollers, ET-2951 and ET-2952. (prereq: digital electronics
course as approved by an EET curriculum advisor) 

ET-2952 Microcontrollers II 2 2 3
This course is a bridge course for transfer students who do not have full junior status in the +2
BS-EET program. This course is an extension of ET-2951. The hardware and programming
concepts developed in ET-2951 are reviewed. The more advanced features of the
microcontroller, such as input capture, output compare, pulse accumulator, analog-to-digital
conversion, the serial communications interface and the serial peripheral interface, will be
examined. In addition the various sensors and actuators that will allow the microcontroller to be
used in control applications are discussed along with how to interface them to the
microcontroller. The lectures are reinforced by laboratory exercises in which various features of
the microcontroller are utilized. (prereq: ET-2951 or approval by an EET curriculum advisor) 

ET-3001 Transient Circuit Analysis 3 2 4
The analysis of electric circuits in both the time domain and the Laplace transform domain is
covered in this course. The circuit responses to a variety of waveforms, including step, ramp,
sinusoid, switched, exponential, and impulse functions, are analyzed. Time domain differential
equations and Laplace transforms are emphasized as circuit analysis techniques. The student
will also learn to design circuits and experiments that will illustrate the concepts introduced in
this course. (prereq: ET-3051, MA-227) 
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ET-3051 Signals, Circuits, and Systems I 3 2 4
The theory and circuit applications of periodic signals are covered in this course. The power in a
circuit with multiple frequencies is investigated initially. This discussion leads to the
determination of the rectangular and polar forms of the Fourier series for periodic signals and
the analysis of circuits with periodic signal inputs. The spectra of periodic signals are
constructed from the Fourier series. Periodic signals are analyzed in circuits, filters and systems.
Applications such as signal distortion and harmonic generation are covered. Laboratory
experiments will reinforce the concepts presented. (prereq: full admission into the BS-EET
program or consent of EET program advisor; coreq: OR-307S) 

ET-3060 Signals, Circuits, and Systems II 4 0 4
Electronic signals and noise, especially in the frequency domain, and the corresponding system
responses are examined in this course. Topics include the Fourier transform, the exponential
Fourier series, and spectral densities of signals including noise. A significant portion of this
course examines digital signals, sampling, A/D and D/A converters, and an introduction to
digital signal processing using the Z-transform. Practical applications are discussed throughout
the course. (prereq: ET-3001) 

ET-3100 Electronic Circuit Design 3 2 4
This course provides an introduction to electronic circuit design. The student applies
fundamental electronic circuit concepts to laboratory design projects utilizing discrete
semiconductor devices and analog integrated circuits. Design activity focuses on linear power
supplies, switching mode power supplies, oscillators, filters and power inverters.  Circuit
simulation software is utilized as an integral part of the design process. (prereq: ET-3001)

ET-3201 Electromagnetic Field Concepts 4 0 4
The fundamental concepts of electrostatics and magnetostatics are presented in this course.
Vector tools are developed and used to strengthen the understanding of the physical properties
of static electric and magnetic fields. Vector algebra in rectangular, cylindrical and spherical
coordinate systems is initially covered. Subsequently, electrostatic and magnetostatic field
topics, such as Coulomb's law, Biot-Savart law, Gauss's law, and electric and magnetic flux are
examined and also related to circuit concepts. (prereq: MA-226 or equivalent, full admission
into the BS-EET program or permission of an EET program adviser, EG-1260) 

ET-3202 Electromagnetic Field Concepts 4 0 4
The fundamental concepts of electrostatics and magnetostatics are presented in this course.
Vector tools are further developed and used to strengthen the understanding of the physical
properties of static electric and magnetic fields. Vector algebra in three-dimensional
rectangular, cylindrical and spherical coordinate systems is initially covered. Subsequently,
electrostatic and magnetostatic field topics, such as Coulomb’s law, Biot-Savart law, Gauss’s
law, and electric and magnetic flux are examined and also related to circuit concepts. 
(prereq: MA-226 or equivalent, MT-4502 or equivalent, MA-226 or full admission into the 
BS-EET program or permission of an EET program advisor)

ET-351 Survey of Communication Circuits 2 2 3
Data communications is very significant in today’s world. It is used in most aspects of everyday
life. Business, industry, education and homes all rely on the communication of information.
This course is focused on fundamental concepts and practical applications, and prepares
students to make intelligent decisions on the appropriate design, purchase, integration, and use
of data communications equipment and systems. Required aspects of data communications are
discussed, including relevant terminology, concepts, hardware, software, protocols,
architectures, and current and future products. This course is not intended for the electrical
engineering technology major. 
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ET-3900 Design of Logic Systems 3 2 4
The design, analysis and typical applications of logic elements and systems are studied in this
course. The course begins with a brief review of combinational and sequential logic circuits. A
variety of representations of digital systems are covered including state diagrams, algorithmic
state machine (ASM) charts, and a hardware description language. The lectures present the
theory of logic design and the laboratory provides projects for the student to apply the theory.
Designs will be tested using simulation and implemented using programmable logic devices
(PLDs) or field programmable gate arrays (FPGAs). (prereq: full admission into the BS-EET
program or consent of EET program advisor) 

ET-3910 Embedded Systems 3 2 4
In this course students develop the understanding of microprocessor based systems with
specific focus on an embedded system architecture, the ability to develop and implement real-
time applications using interrupts, and the ability to interface external devices to the system.
High level programming language will be used for programming purposes. Laboratory sessions
will be used to enhance lecture topics. (prereq: full admission into the BS-EET program or
consent of EET program advisor) 

ET-4021 Senior Project I 0 2 1
This is the first course in the three-course senior project sequence, ET-4021, ET-4022, and 
ET-4023, which is required for the BS-EET degree. Students form three- or four-person teams
and define a technological problem. Detailed problem specifications are formed. Each project
team develops a formal project proposal and delivers a formal presentation. Each student
maintains a bounded engineering log notebook. (prereq: senior standing) 

ET-4022 Senior Project II 0 2 1
This is the second course in the three-course senior project sequence, ET-4021, ET-4022, and
ET-4023, which is required for the BS-EET degree. Alternative solutions are generated. The
solutions are analyzed and evaluated to determine the most feasible approach. A formal project
plan is prepared including the identification of resource requirements, project plan, and high
level block/system diagram. Feedback to the plan is provided and any necessary revisions are
made. Initial project implementation is started. Each team writes a project report and delivers a
progress presentation. (prereq: ET-4021; coreq: MS-4801) 

ET-4023 Senior Project III 2 2 3
This is the third course in the three-course senior project sequence, ET-4021, ET-4022, and 
ET-4023, which is required for the BS-EET degree. The project plan is implemented, tested, and
completely documented in this final course of the senior project sequence. Each student will be
involved with demonstrating the completed project, submitting a final formal written report,
and delivering an oral presentation of the project. Some lecture time may be used to provide
additional pertinent information in the project areas. Each student maintains a bound
engineering log notebook. (prereq: ET-4022, MS-4801) 

ET-4250 Electromagnetic Field Applications 3 2 4
This course is a continuation of ET-3201 and ET-4261. Electrostatic and magnetostatic fields are
extended to potentials, time-dependent electromagnetic fields, and Maxwell’s equations
through the concepts of Faraday’s law and displacement current. Several application topics are
covered in both the lecture and laboratory, including magnetic circuits, mutual indicators,
antenna radiation and links, and an introduction to electromagnetic interference (EMI) and
signal integrity. (prereq: ET-3060, ET-4261) 

ET-4261 Transmission Lines 3 2 4
The course begins with a study of step and pulse transients on a lossless transmission line to
illustrate the position dependency, characteristic impedance, and reflection concepts of
transmission lines. Transmission line theory and the Smith Chart are utilized for AC sinusoidal
steady-state transmission line calculations. Scattering (s) parameters are introduced as high
frequency two-port parameters and specifications. Various RF/microwave components are
examined. In the laboratory sessions, high-frequency measurement techniques and topics are
covered. (prereq: ET-3201, ET-3001) 



Lecture Lab Credit In
Hours Hours Quarter

Per Week Per Week Hours

286

ET-4410 Power and Energy Conversion 2 2 3
This EET technical elective course provides an introduction to the principles of electro-
mechanical energy conversion devices and systems. Topics include magnetic materials and
circuits, transformers, three-phase induction machines, introduction to power electronics and
electric drives, power quality considerations and alternative energy conversion systems.
Presentations of these topics will be supplemented with contemporary topics in power systems
and/or electro-mechanical energy conversion. (prereq: ET-3060, ET-3100) 

ET-4500 Electric Motors 2 2 3
The emphasis in this course is on the examination of different electric motors that are used in
common industrial power systems. Students are introduced to terminology, principles of
operation, characteristics, and performance curves of various types of AC and DC machines as
well as their proper selection, connections and applications. Practical transformers and relays
are also considered. The laboratory is used to illustrate and reinforce these electric motor topics
and measurement techniques. In this course, students are provided with instruction in the
common industrial power systems and the corresponding calculations. (prereq: ET-1520) 

ET-4601 Quality in Electronic Systems 3 0 3
Critical to all engineers is an understanding of the meaning of quality and the impact that
understanding has on how tasks, engineering and otherwise, are performed. Throughout the
range of activities resulting in industrial products, the engineering technologist has
responsibility in every process for assuring that quality is implemented in an intentional,
deliberate manner. This course emphasizes the understanding of quality via experiential
activities, demonstrates the impact of quality, and develops the statistical and organizational
tools and techniques for quality analysis. Students will also independently investigate quality-
related topics and deliver oral presentations. (prereq: full admission into the BS-EET program or
consent of EET program advisor) 

ET-4620 Data Communications 4 0 4
The concepts needed to understand the increasingly important field of data communications
and networking are presented in this course. The principles associated with data
communication, transmission media, interfaces, error control, flow control, synchronization,
circuit-switching and packet-switching are investigated. Ethernet as a LAN configuration is
studied. The course concentrates on the physical and data link layers of communication links
and networks. The student examines the various options available in networks and systems.
Commonly used protocols and interface standards are emphasized. (prereq: ET-3051) 

ET-4630 Electronic and Wireless Communications 2 2 3
This EET technical elective course provides further background in communication systems.
Presentations of the following topics will be supplemented with the presentation of
contemporary topics in communication systems: analog and digital modulation methods, and
signal representations in time and frequency domains (review); the effects of noise on bit-error
probabilities for both baseband digital systems and systems with modulation; advanced digital
modulation methods, and bandwidth/energy-efficiency comparisons with ASK, FSK, and PSK
methods; multiplexing methods (TDMA, FDMA, and CDMA/spread-spectrum); overview of
wireless cellular communication systems. (prereq: ET-3060, ET-4620) 

ET-4710 Feedback Control Systems and Circuits 3 2 4
The student is introduced to the analysis, design and applications of feedback control systems
in this course. The topics include the concepts of open- and closed-loop systems, transient and
steady-state responses, system speed and error performance, techniques used to determine
closed-loop system stability, and design of basic controllers. Modeling and simulation of control
systems will be covered using commercially available simulation languages. Typical
applications of feedback control systems and circuits will be investigated in the laboratory
sessions. (prereq: ET-3001) 
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ET-4720 Digital Control Systems 2 2 3
This EET technical elective course extends the classical control techniques from ET-4710 to the
areas of discrete-time control systems and state-space control. These systems are analyzed
using z-transform and state-space techniques. The sampling theorem, reconstruction,
frequency response, system design and digital compensators are also covered. Presentations of
these topics will be supplemented with contemporary topics in control systems and/or
Programmable Logic Controllers (PLCs). (prereq: ET-4710) 

ET-499 Independent Study 1 0 3
Independent investigation into a topic is encouraged under the direction of an MSOE faculty
member. The pursuit of the independent study must conform to MSOE ET-499 guidelines.
(prereq: courses appropriate to the selected topic, consent of an independent study advisor, the
EET program director and the department chairperson) 

FP-2701 Basic Fluid Power 3 0 3
This course considers fluid power, its advantages and limitations, the prevailing industrial
standards, and ANSI/ISO graphic symbols used for circuit representation. Various types of loads
are studied and related to the required hydraulic performance. Positive displacement pumps,
motors, and actuators are described and steady state sizing relationships are developed relating
pressure and flow rate. Also valves for pressure, directional, and flow control are studied
individually and as employed in specific hydraulic circuits. Finally, the subject of overall circuit
design is treated. Hydrostatic transmissions, cavitation, accumulators, pump controls for energy
conservation, hydraulic fluids and filtration are also covered. (prereq: PH-113) 

FP-4701 Advanced Fluid Power 3 2 4
Advanced concepts in fluid properties, linearized models for valve, pump, and motors are
applied to the steady state modeling of fluid power systems and components. Pump control
strategies (pressure compensation, load sensing, torque limiting, power limiting, etc.) are
discussed relative to system performance goals. Dynamic analysis of hydraulic components and
systems is accomplished using computer based methods (e.g., Matlab/Simulink). Laboratory
work support lecture material. (prereq: FP-2701) 

GE-1001 Principles of Engineering 2 2 3
This course provides an overview of engineering and engineering technology. Students develop
problem-solving skills by tackling real-world engineering problems. Through theory and
practical hands-on experiences, students address the emerging social and political
consequences of technological change. Enrollment in this course is restricted to students in the
Project Lead The Way (PLTW) program. 

GE-1002 Introduction to Engineering Design 2 2 3
This course emphasizes the development of a design. Students use computer software to
produce, analyze and evaluate models of projects solutions. They study the design concepts of
form and function, then use state-of-the-art technology to translate conceptual design into
reproducible products. Enrollment in this course is restricted to students in the Project Lead
The Way (PLTW) program. 

GE-1003 Digital Electronics 2 2 3
This course introduces students to applied digital logic, a key element of careers in engineering
and engineering technology. This course explores the smart circuits found in watches,
calculators, video games and computers. Students use industry-standard computer software in
testing and analyzing digital circuitry. They design circuits to solve problems, export their
designs to a printed circuit auto-routing program that generates printed circuit boards, and use
appropriate components to build their designs. Students use mathematics and science in
solving real-world engineering problems. This course covers several topics, including: Analog
and digital fundamentals Number systems and binary addition Logic gates and functions
Boolean algebra and circuit design Decoders, multiplexers and de-multiplexers. Enrollment in
this course is restricted to students in the Project Lead The Way (PLTW) program. 
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GE-1004 Computer Integrated Manufacturing 2 2 3
This course teaches the fundamentals of computerized manufacturing technology. It builds on
the solid-modeling skills developed in the Introduction to Engineering Design course. Students
use 3-D computer software to solve design problems. They assess their solutions through mass
propriety analysis (the relationship of design, function and materials), modify their designs, and
use prototyping equipment to produce 3-D models. The course includes these integrated
concepts: Computer Modeling: Students use 3-D software for mass property analysis; Computer
Numerical Control (CNC) Equipment: Students develop an understanding of the operating
procedures and programming capabilities of machine tools; Computer-aided Manufacturing
(CAM): Students convert computer-generated geometry into a program to direct the operation
of CNC machine tools; Robotics: Students program robots to handle materials in assembly-line
operations. Flexible manufacturing Systems: Teams of students design manufacturing work
cells and tabletop factories to solve complex problems that arise in integrated multiple pieces of
computer-controlled equipment. Enrollment in this course is restricted to students in the
Project Lead The Way (PLTW) program. 

GE-1006 Civil Engineering and Architecture 2 2 3
This course explores the fields of civil engineering and architecture, their similarities and
differences. It touches such concepts as project development, site selection and analysis,
utilities, and landscaping. In architecture such subjects as style, space utilization, building
systems, and structural engineering are covered. Enrollment in this course is restricted to
students in the Project Lead The Way (PLTW) program. 

GE-2006 Engineering Dynamics 3 0 3
This subject deals with the motions of particles and rigid bodies and the forces causing them.
Topics include rectilinear and curvilinear motion, rotation and plane motion. Principles include
Newton’s Laws, work and energy, conservation of energy, and impulse and momentum.
(prereq: ME-255, MA-226) 

GE-205 Professional Growth 1 0 0
This series of courses (GE-205, GE-305, GE-405) is directed towards the overall growth of the
student. The AE and CM student is required to attain 20 hours of combined professional and
community outreach from sophomore through senior year. (prereq: sophomore standing) 

GE-300 Career and Professional Guidance 0 2 1
This course is designed to provide career guidance to electrical engineering and electrical
engineering technology students who are completing their junior year. The course serves to
prepare students for professional issues arising during the senior year and for entry into a
professional career following graduation. Guest speakers from several major areas of electronic
and electrical technology help provide insight into industrial careers. The instructors also advise
students on selecting their senior technical electives. Students also learn about graduate school
opportunities and the mechanics for applying to graduate school. Ethical issues and
professional responsibilities are discussed. Part of the course is devoted to developing and
discussing team concepts, and the advantages and pitfalls of team engineering efforts.
Placement office personnel discuss how to prepare a good resume, placement office
procedures, interviewing skills and use of the Internet to find employment opportunities.
Students prepare a resume, do research on a company in which they are interested and submit
their resume with an appropriate cover letter seeking employment. Finally, the process of
professional engineering registration is presented. (prereq: EE students: junior standing or
participation in exchange program; EET students: ET-3051) 

GE-305 Professional Growth 1 0 0
This series of courses (GE-205, GE-305, GE-405) is directed towards the overall growth of the
student. The AE and CM student is required to attain 20 hours of combined professional and
community outreach from sophomore through senior year. (prereq: junior standing) 
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GE-3101 Fluid Mechanics 2 2 3
This is a course that examines the basic characteristics of fluids. Fundamental fluid properties
(density, viscosity) are examined. Fluid statics focuses on the concept of fluid pressure and its
variation. Fluid dynamics establishes the fluid flow energy equation, and examines the concept
of losses. Applications to turbomachinery are presented. Laboratory experiments support the
concepts introduced in the lecture. (prereq: MA-128, PH-113) 

GE-3301 Instrumentation and Control of 2 2 3
Engineered Systems

This is a course in the use of systems modeling techniques in engineering design.
Electrical/mechanical/fluid/thermal analogies will be described. Measurement and data
acquisition techniques will be introduced. (prereq: EE-201, ME-256 or GE-2006, ME-354, 
GE-3901) 

GE-3601 Solid Modeling and Design I 2 2 3
This course introduces the student to the parametric solid modeling software, Pro/ENGINEER.
The purpose is to teach the student all the basic modeling skills for creating parts, assemblies
and detailed drawings. In addition to the features learned to create solid models and production
quality drawings, students learn to use the analysis area of the software to obtain: mass
properties, draft check to verify if parts have enough draft to be released from an injection mold,
clearance/interference check of assembled parts. (prereq: prior drafting experience)

GE-3602 Solid Modeling and Design II 2 2 3
This course teaches advanced part modeling features such as sweeps, blends, surfacing and
family tables, within the parametric solid modeling software, Pro/ENGINEER. Students model
sheet metal parts such that a view is created of the unbended part to determine the stock size
needed to manufacture it. Mechanisms are modeled with animated movements, while
collecting position, velocity and acceleration data. (prereq: GE-3601 or consent of instructor) 

GE-3650 Engineering Systems Design 4 0 4
This course is an introduction to the methods and practices of engineering design. Topics
include: the design process, describing and developing design objectives, managing the design
process, engineering specifications, engineering problem-solving, presentation of design
solutions, and the concepts of DFX. A team design project will be undertaken. (prereq: ME-207,
GE-3602, junior standing) 

GE-3651 Computer-Aided Engineering Design 2 2 3
This is a course in the applications of computing tools to the engineering design. Simulation
tools and techniques for virtual prototyping and design optimization will be introduced. A team
design project will be undertaken using these modern simulation tools. (prereq: GE-3650 or
consent of instructor) 

GE-3901 Computer Tools 2 2 3
This course introduces basic concepts of computer programming using MATLAB software.
Topics include plotting, root finding, matrix operations, functions, and loops and logical
branching. Also included are advanced features of Excel spreadsheets. 

GE-405 Professional Growth 1 0 0
This series of courses (GE-205, GE-305, GE-405) is directed towards the overall growth of the
student. The AE and CM student is required to attain 20 hours of combined professional and
community outreach from sophomore through senior year. (prereq: senior standing) 
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GE-4200 Advanced MATLAB Programming 3 0 3
This course is intended to solidify and expand students' basic Matlab programming skills.
Students will learn to use advanced Matlab data types and features. They will also learn to
design, develop and test programs having graphical user interfaces (GUIs). Students will also
learn to create Matlab programs that interact with external hardware via USB connections and
compiled programs that can be used without the Matlab environment. Finally, students will be
exposed to the design and use of classes in Matlab and, more generally, modern object oriented
programming (OOP) techniques. After completing this course, students will be able to
confidently solve real-world engineering problems using Matlab and professionally document
their work. This course This course is most suitable for biomedical, biomolecular and
mechanical engineering students. (prereq: sophomore standing, BE-2200 or ME-190 or
permission of the instructor)

GE-4901 Capstone Design I 3 0 3
This is the first course in the three-course Capstone Design sequence in the Bachelor of Science
in Engineering program. Working in teams, students will carry out an integrated
design/realization project. (prereq: GE-3651, GE-3650, senior standing) 

GE-4902 Capstone Design II 3 0 3
This is the second course in the three-course Capstone Design sequence in the Bachelor of
Science in Engineering program. (prereq: GE-4901) 

GE-4903 Capstone Design III 3 0 3
This is the third course in the three-course Capstone Design sequence in the Bachelor of
Science in Engineering program. (prereq: GE-4902) 

GS-1010H GS Honors Seminar I 4 0 4
Students will explore the “city as text,” learning to “read” the city. Readings from humanities
disciplines about the concept of “the city” are included, and film will be used as a supplement to
students’ reading. Students will write papers in response to their reading and service-learning
experience; the final paper will be persuasive and include research from primary and secondary
sources. (prereq: enrollment in the University Scholars Program) 

GS-1020H GS Honors Seminar II 4 0 4
Students study the way a city functions and how people live and work together within a city.
Students will research current issues in the city and select a topical area to study for the quarter.
They will study raw data regarding what makes a city healthy (environmental data, safety data,
etc.) related to the issues they have selected. Working in teams, they will organize public
events/public hearings on selected issues, invite speakers, schedule a location, notify the media,
etc. Students will write short reports related to their project topics and will write a formal
proposal that a certain action be taken to solve a problem related to the selected issue. (prereq:
enrollment in the University Scholars Program) 

GS-1030H GS Honors Seminar III 4 0 4
Students study architectural aesthetics and physical/temporal characteristics of the city. They
will study art works, including music and theater, to discern patterns in the ways cities are
represented in art. They will study architecture and analyze the relationships between form and
function. In addition, students may study public art, its role in city life, and the discourse
surrounding it. Field trips to study the aesthetics of public spaces will be included. Throughout
the quarter, students will create and deliver short presentations regarding their reading and
research. At the quarter’s end a poster session event, planned by students and open to the
public, will present student work discussing the relationships between a city’s ethos and its
aesthetics. Students will also design presentation slides and posters that are both aesthetically
appealing and rhetorically effective. (prereq: enrollment in the University Scholars Program) 
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HU-100 Contemporary Issues in the Humanities 3 0 3
This course introduces students to selected contemporary issues in the humanities. At the same
time, this course introduces students to approaches for interpreting and synthesizing the
contexts surrounding these issues and for making personal connections between the issues and
their own personal experiences, beliefs, and values. Students will be acquainted with
contemporary issues through a variety of media, including film, slides, readings and
participation in a fine arts experience. 

HU-332 Bioethics 3 0 3
Students cannot get credit for both HU-332 and HU-432. Bioethics is a broad interdisciplinary
field encompassing consideration of the ethical significance of the practice and results of the
biological sciences as well as the ethics of practice of the various health care professions. This
course emphasizes ethical issues arising in health care delivery and its institutions. Topics
include the nature of professional ethics; truth telling, informed consent and confidentiality;
children, well-being and competence; decision-making with respect to the end of life; the ethics
of reproductive technologies; and justice and access to health care. The polarity of the values of
autonomy and community is a recurring theme of the course. (prereq: must be a BE or nursing
student to enroll in HU-332, junior standing) 

HU-406G German Literature 3 0 3
This course focuses on the original works of major authors of German literature throughout
history, including Goethe, Schiller, the Grimm Brothers, Kafka, Mann, Hesse, and Heine, among
others. Texts will be read in the original German. (prereq: HU-414G, must obtain permission
from instructor or department chairperson) 

HU-410CHChinese I 2 2 3
This is a beginning course in Mandarin Chinese (the national standard language of the People’s
Republic of China and the Republic of China (Taiwan)). Students will be introduced to the basic
grammar of the language as well as vocabulary useful in daily conversations. By developing
elementary skills in speaking, listening to, reading and writing Mandarin Chinese, students will
acquire the ability to communicate in everyday situations. (prereq: must obtain permission
from department chairperson) 

HU-410F French I 2 2 3
The objective of this course is to provide students with a basic knowledge of the French
language. The course will teach all four aspects of the learning of a foreign language: reading,
writing, speaking and understanding. Particular emphasis will be laid from the very beginning
on correct pronunciation. The course will start with a brief historic presentation of the origins of
the French language and continue with the alphabet and spelling. Major effort will go into
having the students understand the phonetic value of the French vowels. Each one-hour session
will include reading of the vocabulary, a brief grammatical chapter, exercises and review of the
material. Students will do in class all the previously assigned homework as well as new exercises
from the textbook. Each week, about 15 minutes will cover one topical aspect of French culture
and civilization, such as geography, basic history, social customs, and political and economic
problems such as government, work conditions, immigration, and religion. Homework will be
assigned every time and checked the next day. The tape that comes with the textbook will be
available in the library. (prereq: must obtain permission from department chairperson) 

HU-410G German I 2 2 3
This course teaches the basics of the German language: grammar, vocabulary, and
pronunciation. Elements of German culture are also covered through reading material. Grades
are determined by class participation, homework exercises, quizzes, and a comprehensive final
exam. (prereq: must obtain permission from instructor or department chairperson) 
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HU-410I Italian I 2 2 3
The basics of the Italian language, including grammar, vocabulary, and pronunciation are
covered. Elements of Italian culture are also explored. Class participation is an important part of
the course. (prereq: must obtain permission from department chairperson) 

HU-410J Japanese I 2 2 3
This course teaches the basics of the Japanese language: grammar, vocabulary, and
pronunciation. Elements of Japanese culture are also covered through reading material. Class
participation is an important part of the course. (prereq: must obtain permission from
department chairperson) 

HU-410S Spanish I 2 2 3
This course aims at providing the student with an understanding of the basic sounds,
morphology, and to a smaller extent, customs and sometimes the civilization of the language.
Through exercises and dictation, the student will be exposed to the reading, understanding, and
writing of the language. The intention is to perform all these activities concurrently. A large part
of the time will be devoted to class exercises. (prereq: must obtain permission from department
chairperson) 

HU-411CHChinese II 0 0 3
This course is a continuation of HU-410CH, Chinese I. (prereq: HU-410CH or two years of high
school Chinese, must obtain permission from department chairperson) 

HU-411F French II 2 2 3
This is a continuation of the introductory course of the French language and culture. This
second quarter will continue to provide the students with the three major elements of the
course: expansion of grammar and its applications to written and spoken language. The
students will learn new tenses, interrogative and negative forms of past tenses, irregular verbs;
agreement between passe compose and the direct object, expansion of the vocabulary with
many incursions into transportation, travel, food, hospital and time telling, expansion of the
cultural background with references to the school and college system, military system,
immigration and religion. In addition, the students will do exercises every day. (prereq: HU-
410F or two years of high school French, must obtain permission from department chairperson) 

HU-411G German II 2 2 3
This course is a continuation of HU-410G German I. (prereq: HU-410G or two years of high
school German, must obtain permission from instructor or department chairperson) 

HU-411I Italian II 2 2 3
This course is a continuation of HU-410I Italian I. (prereq: HU-410I or two years of high school
Italian, must obtain permission from department chairperson) 

HU-411J Japanese II 2 2 3
This course is a continuation of HU-410J. During the Japanese II course, students further
develop the four skills of listening, speaking, reading and writing. Also, to a smaller extent,
students are exposed to Japanese culture, examining the connections between the language and
the beliefs and values of that culture. A large part of the time will be devoted to class exercises.
(prereq: HU-410J or two years of high school Japanese, must obtain permission from instructor
or department chairperson) 

HU-411S Spanish II 2 2 3
This course is a continuation of HU-410S Spanish I. (prereq: HU-410S or two years of high
school Spanish, must obtain permission from department chairperson) 

HU-412CHChinese III 3 0 3
This course is a continuation of HU411CH, Chinese II. (prereq: HU-411CH or three years of high
school Chinese, must obtain permission from department chairperson.) 
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HU-412F French III 2 2 3
This course, a continuation of French II, will provide the students with the remaining major
grammar aspects of the language. These aspects include reflexive verbs, irregular verbs, the
imperfect, subjunctive, conditional and future tenses, as well as possessive and demonstrative
pronouns. In terms of vocabulary, the students will have a chance to read short excerpts from
French newspapers and magazines. The spoken aspect of the language will be enhanced by
television news programs from Paris and more of the course being conducted in French. The
cultural aspects will be complemented by videos and film, and short incursions into art and
literature. (prereq: HU-411F or three years of high school French, must obtain permission from
department chairperson) 

HU-412G German III 2 2 3
This course is a continuation of HU-411G German II. (prereq: HU-411G or three years of high
school German, must obtain permission from instructor or department chairperson) 

HU-412I Italian III 2 2 3
This course is a continuation of HU-411I Italian II. (prereq: HU-411I or three years of high
school Italian, must obtain permission from department chairperson) 

HU-412J Japanese III 2 2 3
This course is a continuation of HU-411J Japanese II. During the Japanese III course, students
will achieve communicative competence of the Japanese language in four skills: listening,
speaking, reading and writing. A large part of the time will be devoted to class exercises. 
(prereq: HU-411J or three years of high school Japanese, must obtain permission from
department chairperson) 

HU-412S Spanish III 2 2 3
This course is a continuation of HU-411S Spanish II. (prereq: HU-411S or three years of high
school Spanish, must obtain permission from department chairperson) 

HU-413G German IV 3 0 3
This conversation and composition course is taught primarily in German. Grammar is reviewed
as needed. Vocabulary review and expansion is addressed through the reading material. Course
grades are determined by short quizzes, weekly writing assignments, class participation, and a
midterm and final exam. (prereq: HU-412G or four years of high school German, must obtain
permission from instructor or department chairperson) 

HU-413S Spanish IV 3 0 3
This course is a continuation of HU-412S Spanish III. (prereq: HU-412S or four years of high
school Spanish, must obtain permission from department chairperson) 

HU-414G German V 3 0 3
This course is a continuation of HU-413G German IV. (prereq: HU-413G, must obtain
permission from instructor or department chairperson) 

HU-414S Spanish V 3 0 3
This course is a continuation of HU-413S Spanish IV. (prereq: HU-413S or four years of high
school Spanish, must obtain permission from department chairperson) 

HU-420 Classical Derivatives 3 0 3
This course aims to help the student better appreciate the classical heritage of the English
language. It is a comprehensive study of the basic Greek and Latin word elements—roots,
prefixes, and suffixes—that underlie modern English usage. The purpose of the course is to
provide the student with a systematic method for increasing his/her vocabulary. Exercises will
illustrate practical application. 
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HU-4200 Linguistics: Scientific Study of Language 3 0 3
This course introduces students to fundamental topics in the study of language. In addition, this
course explores several interdisciplinary areas of linguistic research (e.g., the origins of
language, language and the brain, language acquisition, language and gender, language and
writing, language in society, and language and electronic communication). Students are
expected to think about possible implications and application of the course material to their
college studies, personal lives, and future careers. The course assumes no prior knowledge in
linguistics. The only requirement for the course is that students have an interest in language and
are open to a wide range of ideas on the subject. 

HU-421 Literary Genres 3 0 3
The purpose of the course is to acquaint students with the conventions of the novel, short story,
poetry, and drama and to provide them with the tools they need in order to interpret, evaluate,
and appreciate quality literature. By providing students with a richly diverse menu of selections,
which balance the classic with the contemporary, it is hoped that they will develop a habit of
reading quality literature because it holds their interest, helps them reflect on and understand
the human condition better, and affords them much pleasure. The course focuses on class
discussions involving the analysis and interpretation of many selections in each genre, but also
considers, at times, historical, political, and social forces which may impact on a writer’s vision.
It also considers major approaches to literary criticism. 

HU-422 British Literature 3 0 3
This course acquaints students with a significant range of British literature beginning with the
Middle Ages and continuing through the 21st century. Students learn of the social, historical,
political, religious, and economic factors which influenced writers of each period. The course
covers poetry, essays, short stories, drama and a novel. 

HU-423 American Literature 3 0 3
The objective of this course is to acquaint students with representative selections from the main
periods in American literature, beginning with the Native-American oral traditions (pre-
colonization) and continuing through the 21st century. The various movements in American
literature are explained and discussed, as are the various social, political, religious, historical,
and economic conditions which helped to produce them. Students read the works of a variety of
different writers in each period, and they read essays, poetry, and short stories as well as a novel
and a play. It is hoped that, as a result of their reading, students will come to appreciate how
American literature has evolved to its present status as a world-class literature. 

HU-424 Science Fiction 3 0 3
The goal of this course is to, through various theoretical approaches, teach students the
necessary analytical skills required to read below the surface of a text. By learning to
semiotically read cyberpunk texts the students will be able to apply their knowledge to any form
of literature. Using short fiction alongside novels and some cyber-text (i.e. fan fiction), we can
see how the different forms inform one another and also analyze each form’s shortcomings and
strengths with regard to the subject matter. 

HU-425 Contemporary Literature 3 0 3
This course focuses on the best of literature published within the past few years in order to
enhance students’ understanding and appreciation of modern literary forms, as well as to
explore important human concerns in contemporary life. Readings may be drawn from
contemporary poetry, novels, plays, short stories, and essays. Films may also be used to give
students visual reference to what has been studied. 

HU-426 Survey of Third World Literature 3 0 3
This course acquaints students with a variety of modern works by authors from Third World
countries. As a result, students learn about the literature as well as the social, philosophical, and
religious themes which concern writers in developing nations. Films may be used to give the
students visual reference to what has been studied. 
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HU-427 Classics in Eastern Literature 3 0 3
This course acquaints students with classic literature of China, India, Japan, Korea, and the
Middle East. Students will read and learn about some of the literary masterpieces of the Eastern
world. Films may be used to give students visual reference to what has been studied. 

HU-428 Classics in Western Literature 3 0 3
This course examines the development of major periods in literature, starting with the first
writings that evolved out of the ancient oral tradition and continuing into the Renaissance. The
course concentrates on well-known writings that represent the early social and literary
evolution of the Mediterranean Basin and Western civilization. The course will be divided into
three major divisions: Ancient literature (Gilgamesh, Homer, Sophocles, Euripides,
Aristophanes, Plato, Virgil, etc.), Middle Ages literature (Beowulf, Dante, Chaucer, etc.), and
Renaissance literature (Petrarch, Erasmus, Machiavelli, Cervantes, Shakespeare, Milton, etc.). In
addition to the reading done as a group, students are required to conduct an individual research
project. The individual projects will demonstrate a thorough investigation (secondary research
and personal insight) of a specific piece of pre-Renaissance literature (preferably something not
discussed as a class). 

HU-429 Literature of American Minorities 3 0 3
This course acquaints students with a broad range of literature by American writers from
minority ethnic backgrounds, from colonial American poetry to contemporary poetry, novels,
plays, short stories, and essays. The works read are placed into historical and cultural
perspectives, and film may also be used to give students visual references to what has been
studied. 

HU-430 Epistemology 3 0 3
Epistemology, also known as the theory of knowledge, together with metaphysics, constitutes
the traditional core of philosophy. What is knowledge, and how does it differ from mere belief?
How do I know that I know anything? Is certainty even a reasonable objective? Among the topics
within epistemology’s ambit are the challenge of skepticism, the justification of belief, belief in
an external world, the nature of perceptual knowledge, memory, the justification for belief in
other minds, the difference between “knowledge that” and “knowledge how,” theories of truth,
and the ethics of belief. Both historical and contemporary texts will be used. 

HU-4300 Philosophy of Education 3 0 3
As sustained reflection on the nature and aims of education, the philosophy of education has
traditionally been part of the preparation of teachers. Its broader significance has risen with
increased recognition of the bearing of questions of education on multiple domains of social
concern. The course will consider questions of more general interest than those encountered in
the professional education of teachers. Topics include: the relation of education to schooling,
the tension between preparation for work and preparation for citizenship, the boundaries of
educational authority, educational access, and grading and testing. Special topics may include
issues peculiar to higher education and instructional and communication technology. 

HU-431A Formal Logic 3 0 3
Logic is the theory of argument. Formal logic is principally the study of symbolic systems by
which arguments are expressed, and is fundamental to such disciplines as computer science,
artificial intelligence, linguistics, and mathematics. The course begins with an examination of
the concepts of argument, validity, and soundness. The relation of the notions of semantics and
syntax is stressed as elements of formal systems for sentential and quantificational deduction
are introduced. Activities emphasize acquiring skill in the translation of English expressions into
symbolic notation, and proof construction. 

HU-431B Informal Logic 3 0 3
The study of logic emphasizes critical analysis, clarity of language, formulation and evaluation
of arguments, and the recognition of fallacies or mistakes in reasoning. The first part of the
course covers the relationship between philosophy and logic, the history of logic, and
recognizing and evaluating arguments. The second part of the course covers the recognition of
fallacies, the role and importance of language, and reasoning used in the news media, science,
and other areas of contemporary concern. 
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HU-432 Ethics for Professional Managers 3 0 3
and Engineers

This course examines and evaluates the meaning of ethics and professional conduct. A guiding
theme is the human search or quest for values and ethical direction in terms of professional
and/or personal conduct and our daily life relationships with others. We will articulate and
evaluate our own ethical principles and values and their foundations. (prereq: junior standing) 

HU-433 Philosophy 3 0 3
This course introduces the nature of philosophical enterprise in both an historical and thematic
way. The Socratic idea of the value of the examined life and its role in our search for better
understanding of who we are and what genuinely matters is a guiding theme in the course.
Some topics discussed are the nature of human beings, knowledge, free choice, friendship/love,
questions of meaning and value of life, and the human search for sense of belonging and home
in the world. As these topics are discussed, we will develop our own philosophical positions
regarding these questions. 

HU-434 Existentialism 3 0 3
Existentialism may be viewed more as a collection of diverse philosophical attitudes toward life
and the human condition than a specific school of philosophical thought. In this course,
students will study and critically evaluate the positions of selected writers and philosophers that
are often called “existentialist”. Some topics that will be explored are questions of meaning and
value in life, freedom and responsibility, issues of an “authentic existence” and similar
existential themes in literature, drama, and philosophy. Students will be encouraged to explore
their own personal and philosophical positions on the questions and issues. 

HU-435 Philosophy of Religion 3 0 3
The objectives of this course are to explore and reflect upon the human search for meaning,
purpose, and value in life. The first part of the course covers the nature of philosophy and
religion, various views concerning the origin of religion, world religions, arguments and
questions concerning the existence of God. The second part of the course covers the problem of
evil and suffering, death and immortality, and issues connected with the nature of faith and the
search for ultimate meaning. 

HU-436 Metaphysics 3 0 3
Metaphysics is the philosophical study of basic problems of existence. It considers such issues
as why there is something rather than nothing, what kinds of things exist, and how they are
related. Metaphysical thought attempts to clarify the use of concepts of existence, identity,
property, external world, universal and particular, mind and body and causality, among others.
The course emphasizes topics of particular importance to an understanding of what we are and
what we do. Topics to be considered include time, the mind/body problem, personal identity
and freedom, and determinism. Both historical and contemporary sources will be used. 

HU-437 Praxiology 3 0 3
Praxiology is the normative study of effective action. The course takes a philosophical
perspective on the field and aims at an increased understanding of concepts used in reflection
upon our practical interaction with the world. Description of action is stressed, and the
transparency of habitual action is considered as the main methodological obstacle. Topics
considered include the central importance of the hand, G. H. Mead’s theory of action, the
Alexander Technique, and the Lakoff-Johnson theory of metaphor. 

HU-4370 Political and Social Philosophy 3 0 3
Social and political philosophy most broadly addresses the relation between the individual and
the state. It comprises two general areas of inquiry: the nature and legitimacy of various forms of
social arrangement, and particular moral issues of a broadly social character. Representative
issues of the second sort include privacy, property, punishment, family, and compulsory
education. 



297

Lecture Lab Credit In
Hours Hours Quarter

Per Week Per Week Hours

HU-438 Aesthetics 3 0 3
Aesthetics is often identified with its major component, the philosophy of art. And while beauty
is the aesthetic property most often associated with thinking in aesthetics, our experience of
awe, humor, horror and disgust are also of considerable interest. The course begins with an
examination of the notion of aesthetic experience in its relation to nature and art. Other topics
include: imagination and creation; aesthetic evaluation and criticism; copies, forgeries and
imitations; objects and performances; the presentation of art to the public; and aesthetics,
morality and censorship. 

HU-439 Philosophy of Technology 3 0 3
This course will examine the nature, history, and impact of modern technology upon ourselves,
our lives, and the world we share with other living beings both human and non-human. We will
study and evaluate various views towards technology and from this basis develop their own
philosophical and ethical positions regarding the impact, purpose, and direction for technology.
One of the aims here is to question, explore, and evaluate much of what we may take for granted
about modern technology. 

HU-440 Global History I (The World to 1500) 3 0 3
This course aims to analyze the essential characteristics and experiences of the major world
regions and to consider those forces that had a worldwide impact. Topics to be considered: the
ancient, classical, and medieval civilizations of Eurasia; the Confucian, Muslim and non-
European worlds on the eve of Europe’s expansion; and the roots of European expansion. 

HU-441 Global History II (The World Since 1500) 3 0 3
This course provides an overview of global history from the year 1500 to the present. The major
civilizations in Europe, Asia, Africa, and the Americas are examined as are the interactions
between these civilizations over the last five centuries. The course aims to analyze the essential
characteristics and experiences of the major world regions and to consider those forces that had
a worldwide impact. Topics to be considered include European expansion; European
domination of the globe; the non-Western world’s reaction against Europe’s hegemony; and the
development of liberalism, nationalism, and other Western ideologies and their manifestations.
Global History I is not a prerequisite. 

HU-442 Modern European History 3 0 3
This course covers the political, economic, and social history of Europe since the Congress of
Vienna, 1815. It deals with the history of Europe and European civilization as a unit, and in the
twentieth and twenty-first centuries it attempts to tell the story of an integrated, or at least
interconnected, world. Emphasis falls on those situations and movements—nationalism,
socialism, liberalism, imperialism and militarism—that are international in scope and that have
confronted and occupied Europeans and their descendants in common. 

HU-443 Russian History 3 0 3
This course will introduce the student to Russia through both a geographic and an ethnic
analysis of the country. The course will cover the 1917 Revolution and its causes, the
establishment of the Communist dictatorship, the formation of Russia, the Stalinist years, and
the aftermath of Stalin. The last part of the course will deal with Russian foreign policy and
international Communism, with particular emphasis on the Sino-Soviet conflict and its
implications. 

HU-445 United States History I 3 0 3
This course presents a synopsis of American history from the period of the earliest English
settlement up through the United States Civil War. The course examines significant political,
social, and constitutional events that have shaped our national heritage during this period. The
principal focus of the course is upon the development of sectional communities and the
conflicts between those sections that ultimately led to the Civil War. 
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HU-446 United States History II 3 0 3
The course presents a synopsis of American history from the period of Reconstruction following
the United States Civil War to the present. The course examines significant political, social and
constitutional events that have shaped our national heritage during this period. The principal
focus of the course is upon the growth of the federal government and federal power in both the
domestic and international spheres. 

HU-447 History of the Middle East 3 0 3
This course provides a general survey of the history of the Middle East from ancient times to the
present with an emphasis on the period after 1700. The course examines the various cultures of
the Middle East and how those cultures have interacted. Of particular importance will be the
rise of Islam, the effect of western influence upon the Middle East after 1700, and the Arab-
Israeli conflict of the twentieth century. 

HU-448 World War II 3 0 3
This course provides a general survey of the history of the causes, course, and consequences of
World War II. The course focuses upon the diplomatic, political, and military facets of the war
and those ideological forces that gave rise to the war. Topics that will be covered include the
final diplomatic settlement of World War I, the rise of communism and fascism in Europe, the
march to war in Europe and Asia, the European and Pacific Theaters of Operation, the
Holocaust, and the origins of the Cold War. 

HU-449 German History 3 0 3
This course provides a survey of German history from classical times through the present day.
The course will focus upon the growth of Germany, particularly its establishment as a nation-
state and the role that it played in European history from 1870 to the present. The course will
also examine the political, social, economic, and foreign policy trends that have shaped
Germany and its people. Finally, the course will examine the historiographical trends that have
emerged from the study of German history. 

HU-4495 Latin American History 3 0 3
This course aims to provide an honest historical assessment of a region of the world often
marked by misunderstanding, unrest and violence. While close attention will be paid to
Guatemala, this class will also take into account countries like El Salvador, Nicaragua, Panama,
Mexico, Venezuela and Cuba—and the relationship between such nations and the United
States. 

HU-4495A African History 3 0 3
This course will use the country of Kenya as a lens through which to view the broader history of
Africa. Close attention will be paid to the country’s recent political history, as we discuss such
topics as the colonial movement, the anti-colonial movement, the struggle for independence,
and post-colonial politics. At the same time, issues of economic development will also be
covered. The people of Kenya will remain center stage throughout the quarter, as will the ways
such individuals navigated the worlds of ethnicity, political violence, and civil war. 

HU-485 Fine Arts 3 0 3
This course studies the fine arts including: visual arts, music, theater and dance through
classroom and actual experience. Attendance at concerts, a play, and visits to art galleries will be
an essential part of the course. Slides, films and recordings in the classroom will support these
pursuits. The emphasis will be on how to enjoy aspects of each with an overview of the creative
process. Analytical written reports will be required. 

HU-486 Theater Arts 3 0 3
Enjoyment of theater is increased by experiencing it, by understanding the range of its forms
and its history. The elements of theater, both live and filmed, are studied. Acting techniques are
practiced in class. Current community offerings determine viewing assignments as well as the
arrangement of instructional material. Backstage tours of local theaters are featured. 
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HU-487 Visual Arts 3 0 3
This course studies the visual arts through history from the primitive to the present. Emphasis is
placed on definition, context, purpose and personal significance. The design is for the non-art
student and displays the effects of art on the everyday life of all people. 

HU-488 Music History and Appreciation 3 0 3
This course will give the student an opportunity to deepen their understanding of “what makes
music great”, and to appreciate those elements that combine to cause music to uniquely touch
human beings. Adult professionals in the field trained at our university must have social and
cultural sophistication in their lives in order to fit readily into the corporate or medical world.
This class is designed to make you a better professional by teaching you a “non-musicians”
appreciation for the beauty and complexity of music and by introducing you to some of the
remarkable musical eras that have produced the modern musical world. 

HU-489 Film Studies 3 0 3
The purpose of this course is to introduce students to the technique and principles of film as an
artistic medium. Topics include basic elements of film studies (narrative, mise-en-scene,
composition and image, sound); film production (film structure, role of director, role of
producer, cinematography, acting, editing); film genres, and approaches to film criticism. A
history of film includes thematic, visual, sound, and technical milestones, and places that
history within the context of culture and society. 

HU-494 Creative Thinking 3 0 3
The subject seeks a deeper understanding of the creative process by examining the nature of
creativity and various competing and complimentary theories which seek to explain the nature
of creativity and its origins. The course provides instruction beyond the scientific method and
traditional problem solving, aiming for greater fluency in generating ideas, increased sensitivity
to problems, greater intellectual flexibility, and the gaining of a broader range of new insights
through an enhanced “openness to experience.” 

HU-495 Humanities Selected Studies 3 0 3
This course covers timely topics in the humanities or specialized subjects that reflect the
expertise/interest of current General Studies Department faculty. This class is limited to 15
students. (prereq: permission from course instructor) 

HU-49514 Philosophical Inter-Subjectivity 3 0 3
In this course, we will examine the nature and meaning of friendship and love, and their possible
connections to building a sense of home in the world. Various writers will be studied and
students will be expected to explore and develop their own philosophical and personal views. 

HU-499 Independent Study 0 0 0
This selection allows the student, with faculty guidance, to concentrate on an approved subject
of special interest not covered in regularly scheduled courses. This may take the form of
individual or small group supervised study, literature survey, analysis, design or laboratory
study. (prereq: senior standing and approval of a faculty advisor and the department chair) 

IE-100 Introduction to Industrial 2 2 3
Engineering Profession

This course is an introduction to the field of industrial engineering. The course introduces the
student to a number of career paths in industry such as management engineering, quality,
logistics, process improvement manager, etc., using guest speakers and tours to provide first-
hand experience. This course will also introduce students to the common terminology used in
industrial engineering as well as examine current trends in industrial engineering. 
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IE-193 Computer Applications in 2 2 3
Industrial Engineering

This course provides basic familiarization, instruction, and competence with common
computer applications used in the field of industrial engineering. The purpose of the course is
to provide a student with expertise in using computational tools. These tools will be used in
multiple subsequent courses and throughout the student’s career. The course will provide
instruction in the use of these tools and laboratory time to practice their use while deepening
understanding and expertise. 

IE-203 Applications of Statistics in 2 2 3
Industrial Engineering

This course emphasizes the importance and relevance of statistics in the field of industrial
engineering. The purpose of the course is to further the student’s understanding of the
applications of statistics in engineering. The course will concentrate on data collection, analysis
and inference using statistical methods. The course will provide instruction in the use of these
tools and laboratory time to practice their use while deepening understanding and expertise.
(prereq: MA-262) 

IE-2450 Work Planning and Methods Development 2 2 3
This course introduces students to the principles and techniques associated with work
planning, methods analysis, and job design, including time studies, predetermined time
systems, work sampling, and standards development. (prereq: MA-262) 

IE-312 Research Methods 3 0 3
An introduction to scientific research methods for students interested in academic research, R &
D, or analyzing and evaluating open-ended problems in business and industry. Topics covered
will include planning a research study, gathering data, analyzing data and presenting results, as
well as development of interviews and surveys, reliability and validity, and quantitative and
qualitative measurement methods. (prereq: junior standing in an engineering program) 

IE-331 Production Planning and Inventory Control 3 0 3
Many businesses, including those in manufacturing, retail, and logistics, rely on Enterprise
Resource Planning (ERP) systems for production control. This course provides a comprehensive
review of the material planning and production control modules within an ERP system. Topics
include forecasting, operations planning, master scheduling, and inventory control. It
introduces students to the ERP software from SAP and compares traditional MRP approaches to
newer approaches such as kanban and drum-buffer-rope. (prereq: MA-262, junior standing) 

IE-336 Contemporary Manufacturing Systems 2 2 3
Contemporary manufacturing is viewed as an integrated system designed for maximum
flexibility and rapid responsiveness. This course presents topics related to the design and
analysis of manufacturing systems, including system improvement initiatives such as Lean and
Quick Response Manufacturing. Laboratory exercises are included to enable students to
practice techniques and analyze how various changes impact overall manufacturing system
effectiveness. (prereq: junior standing) 

IE-340 Project Management 3 0 3
This course will enable the student to gain an understanding of the mechanics of guiding a
project from the initiation phase through project implementation and, finally, termination.
Topics such as project planning, budgeting, scheduling, evaluation and resource allocation are
discussed as well as the individual roles of the project manager and team members. 
(prereq: MA-262 or equivalent) 

IE-347 Facilities Design 3 2 4
This course covers facility layout planning methods, as well as the inter-relationships between
physical layouts (of facilities, departments, or work cells), process flows, and material handling
systems. Students learn techniques for generating and evaluating facility layout solutions and
are introduced to analysis methods and decision factors for selecting a facility location. 
(prereq: junior standing, AE-1311) 
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IE-348 Quality Assurance (SPC) 3 0 3
Improved quality has been identified as one of the most critical issues facing business today,
essential to assuring competitiveness in a global economy. While emphasis is placed upon the
techniques of statistical process control and acceptance sampling, the course also details other
graphical tools of quality analysis, explicitly connecting quality to productivity and costs. The
course is intended to present quality concepts, tools and techniques in sufficient breadth so as
to be applicable to both manufacturing and the service sector. (prereq: MA-262, IE-203) 

IE-3620 Ergonomics 2 2 3
This course introduces students to the capabilities and limitations of humans and how that
relates to product and job design. Includes physical and cognitive aspects of work, as well as
micro- and macro- ergonomics concerns. Students enrolling in this class may not enroll in 
SS-464. (prereq: junior standing, MA-262) 

IE-3621 Ergonomics 3 2 4
This course introduces students to the capabilities and limitations of humans and how that
relates to product and job design. Includes physical and cognitive aspects of work, as well as
micro- and macro- ergonomics concerns. Students enrolling in this class may not enroll in 
SS-464. (prereq: junior standing) 

IE-377 Safety in Engineering 3 0 3
This course is designed to prepare the student for a leadership role in management to
proactively and aggressively apply basic principles of safety in order to protect the occupational
health of the workforce and the general public while improving the company’s bottom line.
(prereq: junior standing) 

IE-3770 Computer Integrated Manufacturing 3 2 4
This course deals with factors and principles related to automation systems for manufacturing.
It compares manual and automated systems for production processes, material handling,
storage systems, inspection, and product identification. It includes hands-on lab instruction in
topics such as robotic programming, flexible manufacturing systems, and using a coordinate
measuring machine (CMM). (prereq: IE-426 or ME-323) 

IE-381 Deterministic Modeling and Optimization 3 0 3
Modeling requires building a logical or mathematical representation of a system and using the
model to assist the decision making process. This course examines modeling techniques for
systems in which the variables influencing performance are deterministic (non-random). These
techniques include linear programming, transportation and assignment algorithms, inventory
models and network analysis. Case studies and computer algorithms are utilized. 
(prereq: MA-127 or equivalent, junior standing or consent of instructor) 

IE-382 Stochastic Processes 3 0 3
This course continues the modeling approach to problem solving by presenting techniques
used to analyze and design systems affected by random variables. Queuing theory, Markov
processes, and decision theory are examined. Case studies and computer algorithms are
utilized. (prereq: MA-262, junior standing or consent of instructor) 

IE-383 Simulation 3 2 4
Focusing on discrete-event systems, this course incorporates spreadsheets, simulation
languages, and simulation software to analyze, design, and improve production and service
systems. The simulation process and statistical analysis of input and output are addressed. A
strong emphasis is placed on decision making and design. (prereq: IE-382 or consent of
instructor, IE-192 or IE-193 or consent of instructor) 
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IE-390 Industrial Engineering Junior Project 0 2 1
This course, entirely projects based, is intended to serve as an opportunity for third-year
students to apply subjects they have learned thus far to a real-world engineering problem which
requires some choices as to the specific engineering tools that will be used. Students work in
teams of typically three members on a client-based project from business/industry. This course
is intended to serve as a precursor to the Capstone Engineering Design project courses 
(IE 4901-4903) scheduled in the senior year. (prereq: two of the following: IE-362 or -3620, 
IE-348, or IE-381, coreq: IE-423) 

IE-391 Industrial Engineering Junior Project 2 2 3
This course is intended to serve as an opportunity for third-year students to apply subjects they
have learned thus far to a real-world engineering problem. These problems are sponsored by
business/industry and require some choices as to the specific engineering tools that will be
used. Following tool selection, data gathering, and analysis, the students are required to reach a
recommended solution. Students work in teams under the supervision of a faculty member who
leads the students through this problem-solving process. This course is intended to serve as a
precursor to the Capstone Engineering Design project courses (IE-4901 and IE-4902) scheduled
in the senior year. (prereq: two of the following: IE-3620 or IE-3621, IE-348, or IE-381; 
coreq: IE-423) 

IE-423 Engineering Economy 3 0 3
This subject is intended to provide the fundamental techniques for quantifying engineering and
business decisions, especially those in which the time value of money is significant. It deals with
cost, value, and work concepts and emphasizes the applications of funds invested in capital
assets and facilities and the returns on such investments. (prereq: sophomore standing) 

IE-426 Materials and Manufacturing Processes 3 2 4
The properties of materials and transformation of materials into fabricated components and
finished goods are the focus of this course. Manufacturing processes studied include bulk
deformation, sheet metal processes, plastics processes, metal casting, welding, and others. The
course emphasizes the relative advantages and disadvantages of various processing techniques,
including economic considerations. (prereq: ME-207 or ME-257) 

IE-4260 Design for Manufacture and Assembly 2 2 3
Product design has become increasingly challenging with shorter design/development cycles
and the need to address numerous competing concerns, including usability, maintainability,
reliability, disposability, and more. This course covers design guidelines and analytical
techniques that can be utilized to improve product designs with the primary goal of simplifying
manufacturing and assembly processes, thus making the production operations more cost-
effective across the product’s life cycle. (prereq: IE-426 or ME-323) 

IE-431 Six Sigma Methods 3 0 3
Six Sigma incorporates statistical tools and a continuous improvement philosophy to provide a
powerful methodology for eliminating waste, improving processes and ultimately, increasing
the financial performance of an organization. This course introduces the student to the basic Six
Sigma methodology including the statistical techniques necessary to implement and complete a
Six Sigma project. Students will be expected to complete a project and can earn a Six Sigma
green belt certification upon successful completion of the course. (prereq: junior standing, 
MA-262) 

IE-4332 Lean 3 0 3
Lean techniques can be used to improve any business process and make companies globally
competitive. During this course students will learn to identify what is value-added and what is
waste in any business process and to eliminate identified waste. Students will also learn the
value of teamwork in a Lean Enterprise and will be introduced to the concepts of 5S, Value
Stream Mapping and Kaizen. (prereq: junior standing) 
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IE-440 Team Leadership/Facilitation 2 2 3
This course examines the role of the industrial engineer as a team leader and facilitator.
Identification of personal strengths and weaknesses with respect to leadership will be
addressed. The students will develop skill through leadership and facilitation opportunities as
presented in class and during class projects. (prereq: junior standing) 

IE-449 Quality Management 3 0 3
This course addresses the strategic role of quality in business and industry. It focuses on
management’s role in achieving quality excellence, the structures and systems needed to
support a total quality strategy, and the main statistical and analytical tools for achieving quality
improvement and control. The focus of this course is global and includes applications and
examples ranging from high-tech companies to service industries such as health care,
insurance, and distribution. (prereq: IE-348) 

IE-460 Design for Quality 3 0 3
This course covers the basic approaches to statistically designed experiments including
hypothesis testing by the use of ANOVA, Analysis of Means, Student t, F, Chi-square and Z tests,
and decision making by use of statistics, factorial, and Taguchi methods. (prereq: MA-262) 

IE-4621 Socio-technical Systems 3 0 3
Socio-technical Systems (STS) is a method that might be used to analyze manufacturing and
service jobs, as well as entire organizations through the study of classical theories and
techniques of management and organizational behavior (i.e., Frederick Taylor’s Scientific
Management, Elton Mayo’s Human Relations, etc.), as well as more recent developments
related to quality of working life, change management, and the macro-ergonomic analysis and
design process. This course includes analysis of both social and technical systems within an
organization in an effort to improve the design and functionality of the entire system. (prereq:
junior standing) 

IE-4622 Organization and Job Design 3 0 3
Organizations are becoming increasingly more complex with regards to how business is
accomplished when considering issues of cultural and emotional intelligence of employees, the
impact of globalization as well as quality of working life issues. This course assists in the design,
implementation and diffusion of productive organizations and an individual’s role within the
organization. (prereq: junior standing) 

IE-470 Topics in Industrial Engineering 3 0 3
This course considers subject matter in several of the newer, emerging areas of industrial
engineering and management theory and practice. Thus, the content changes regularly. (prereq:
junior standing and consent of instructor) 

IE-4771 Automation I 2 2 3
This course gives an overview of modern automation tools, with emphasis on CNC
programming, CNC machining, and rapid prototyping. It covers the principles of CNC machine
tools (milling and turning), as well as programming them manually and with the use of
CAD/CAM. (prereq: IE-426 or ME-323 or consent of instructor, AE-1311 or ME-1601 or consent
of instructor) 

IE-4773 Computer Aided Manufacturing/ 2 2 3
CNC Machining/Rapid Prototyping

This course teaches students the fundamentals of computer aided manufacturing (CAM),
computer numerical control (CNC) machining, and rapid prototyping (RP). Students will learn
how to program a CNC machine using manual G/M code programming and computer aided
manufacturing software. The course also provides an overview of rapid prototyping (freeform
fabrication) technologies, and students will compare part production via RP and CNC. 
(prereq: IE-426 or ME-323 or consent of instructor, AE-1311 or ME-1601 or consent of
instructor) 
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IE-483 Advanced Simulation Modeling 3 0 3
This course continues the material presented in IE-383 (Simulation) and focuses on statistical
concerns. Emphasis is placed on the analysis of the statistical nature of simulation. Probability
distributions are examined for appropriateness and data fit. Run length is determined for
appropriateness and confidence intervals are used to describe the output. (prereq: IE-383) 

IE-4901 Industrial Engineering Senior 2 2 3
Design Project I

This is the first of a two- (three-) course sequence in developing and executing a team capstone
design project in Industrial Engineering. The purpose of this project is to demonstrate the
students’ ability, working within a design team, to integrate the knowledge, skills, and
experiences acquired in the industrial engineering program. Evaluation of user (client) needs,
development of an engineering specification, appropriate evaluation criteria, and techniques
for design in the presence of conflicting design constraints (quality, productivity, safety, cost)
are reviewed. This course includes an external client-sponsored design project and a design
proposal submitted to, and approved by, the client. Interdisciplinary teams are encouraged.
(prereq: senior standing, EN-241, EN-132, consent of instructor) 

IE-4902 Industrial Engineering Senior 1 3 3
Design Project II

In this second of the senior design courses, the student teams execute the design proposal
developed in IE-4901. The design is documented in a written team report and orally defended
before a faculty review panel. Typically, the project is also presented to the client in a separate
presentation, often at the client facility. (prereq: IE-4901) 

IE-4903 Industrial Engineering Senior 1 3 3
Design Project III

This course provides a mechanism for a design team, with approval received during IE-4901
from the course coordinator and faculty advisor, to undertake a larger scope project with
correspondingly longer planned duration. The final project presentation and written report is
then scheduled at the end of IE-4903, with IE-4902 including a status report. If IE-4903 is
approved, no grade for IE-4902 will be issued until IE-4903 is completed. This course satisfies
the requirements of an industrial engineering elective. (prereq: IE-4902, consent of instructor) 

IE-499 Independent Study 1 0 3
This course allows the student, with faculty guidance, to concentrate on an approved subject of
special interest not covered in regularly scheduled courses. This may take the form of individual
or small group supervised study, literature review, analysis, design or laboratory study. 
(prereq: senior standing, approval of faculty advisor and program director) 

MA-120 Precalculus Mathematics 4 0 4
This course provides a review of the aspects of algebra, trigonometry, and analytic geometry
that are necessary for success in calculus for the benefit of students with slight deficiencies in
any of these areas. It is not intended as a substitute for a rigorous course in any of these topics.
(prereq: MA-127 or equivalent) 

MA-125 College Algebra I 4 0 4
This course provides a review of basic algebra. Topics covered include: fundamental algebraic
operations; equations, ratio and proportion, variation; systems of linear equations; factoring
and fractions; quadratic equations. 

MA-126 Trigonometry 4 0 4
Topics include trigonometric functions, special angles, solution of triangles, radian measure,
graphs, inverse trigonometric functions, solution of trigonometric equations, basic identities
and the sum, difference, double angle and half angle formulas. An introduction to exponents
and logarithms is included. (prereq: MA-125 or equivalent) 
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MA-127 College Algebra II 4 0 4
This course provides a review or introduction to more advanced algebra. Topics covered
include: exponents and radicals; solving linear, quadratic and selected radical and polynomial
equations; an introduction to analytic geometry; the function concept and terminology;
determinants, matrices and systems of linear equations; the binomial theorem. (prereq: MA-125
or equivalent) 

MA-128 Analytic Geometry and Calculus I 4 0 4
This subject is an introduction to differential and integral calculus with analytic geometry. The
following topics are covered: techniques of curve sketching, conic sections and the general
second degree equation, the derivatives of algebraic functions and use of derivatives in curve
sketching, applied maxima and minima, related rates, the integrals of algebraic functions, and
definite integrals and areas. (prereq: MA-127 or equivalent) 

MA-129 Business Calculus 4 0 4
This course covers functions, the derivative with applications, techniques of differentiation, the
exponential and logarithmic functions with applications, and an introduction to the definite
integral. (prereq: MA-127 or equivalent) 

MA-136 Calculus for Engineers I 4 0 4
This course begins with a short review of topics in algebra and trigonometry before introducing
the student to differential calculus. Topics include algebra of functions, limits, continuity,
differentiation of algebraic, trigonometric, exponential and logarithmic functions and
application of the derivative to curve sketching and optimization problems. (prereq: MA-120 or
equivalent) 

MA-137 Calculus for Engineers II 4 0 4
This course is a continuation of MA 136 and an introduction to integral calculus. Topics include
Newton’s method, differentials, basic integration of algebraic, trigonometric, exponential,
logarithmic and inverse trig functions. Topics also include rectilinear motion, areas and
volumes of revolution, different integration techniques and numerical integration methods.
(prereq: MA-136) 

MA-1410H Honors Calculus I 5 0 5
The key concepts on which single-variable calculus is based - limits, continuity, differentiation
and integration - are presented in a more thorough and rigorous fashion, giving the student who
already has some intuitive familiarity with these concepts and facility in their implementation a
deeper understanding and a more solid foundation for future work in calculus. Elementary
techniques of logic are presented to help the student understand and construct proofs of the
basic theorems. One hour a week is devoted to informal discussion, student presentation and
review. (prereq: AP calculus credit or transfer credit for MA-136) 

MA-1420H Honors Calculus II 5 0 5
A continuation of MA-1410, covering improper integrals, arc length, physics applications,
parametric forms and polar coordinates, vectors and the geometry of three-space, functions of
several variables and partial derivatives, and an introduction to differential equations. One hour
a week is devoted to informal discussion and student presentation. (prereq: MA-1410H) 

MA-1430H Honors Calculus III 4 0 4
A continuation of MA-1420, covering double and triple integrals with applications, cylindrical
and spherical coordinates, and infinite sequences and series. (prereq: MA-1420H or MA-231) 

MA-225 Calculus II 4 0 4
This subject is a continuation of MA-128. The topics covered include numerical integration,
volumes of revolution, moments of inertia, work and fluid pressure, differentiation and
integration of transcendental functions, L’Hopital’s rule, special integration techniques,
parametric equations, and arc length. (prereq: MA-126 or equivalent, MA-128) 
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MA-226 Calculus III 4 0 4
This subject is a continuation of MA-225. The topics covered include polar coordinates, curves
and areas in polar coordinates, surfaces in three dimensions, partial derivatives, and multiple
integrals. Also included are infinite series, tests for convergence, Taylor and Maclaurin series,
operations with series, and an introduction to Fourier series. (prereq: MA-225) 

MA-227 Differential Equations for Technologists 3 0 3
This subject is an introduction to applied differential equations. The topics covered include the
solution of first-order differential equations, the solution of higher-order linear equations with
constant coefficients, and the solution of linear equations by Laplace transforms. 
(prereq: MA-225) 

MA-231 Calculus for Engineers III 4 0 4
This course is a continuation of MA-137 and an introduction to multivariable calculus. Topics
include L’Hospital’s rule, improper integrals, applications of integrals to physics, parametric
equations, polar coordinates, vector algebra and surfaces in three dimensions, and partial
derivatives with applications. (prereq: MA-137) 

MA-2310 Discrete Mathematics I 3 0 3
This course provides an introduction to discrete mathematics as it applies to computer science.
Topics include sets, logic, relations, functions, recursion, Boolean algebra, and graph theory.
(prereq: MA-127 or equivalent, sophomore standing) 

MA-232 Calculus for Engineers IV 3 0 3
This course is a continuation of MA-231 and an introduction to multiple integration and infinite
series. Topics include double and triple integrals with applications to areas, volumes and
moments, infinite series with tests for convergence, power series, Taylor and Maclaurin series,
and operations with series. (prereq: MA-231) 

MA-235 Differential Equations for Engineers 4 0 4
This course discusses the solution of first-order differential equations, the solution of higher-
order differential equations with constant coefficients, applications of differential equations,
and an introduction to the method of Laplace transforms applied to the solution of certain
differential equations. (prereq: MA-231) 

MA-2440H Honors Differential Equations 4 0 4
Covers homogeneous and non-homogeneous differential equations, initial-value models,
Laplace Transforms, linear systems of differential equations, and an introduction to boundary
value problems. (prereq: MA-1420H or MA-231) 

MA-262 Probability and Statistics 3 0 3
This course provides a basic introduction to the laws of probability needed to perform statistical
analyses. Both descriptive and inferential statistics are considered. Probability distributions, the
Central Limit Theorem, confidence intervals, hypothesis testing, and analysis of variance are
considered in depth. (prereq: MA-137 or MA-225) 

MA-315 Nursing Statistics 3 0 3
This course considers both visual and calculational aspects of statistics. The major portion of
the course deals with the analysis of data, including medical data. Calculational topics include
the estimation of population parameters, tests of hypotheses, and tests for goodness of fit.
NOTE: this course is open only to students in the School of Nursing. (prereq: MA-125 or
equivalent) 

MA-330 Vector Analysis 3 0 3
This subject provides a brief study of vector algebra and vector calculus, including velocity and
acceleration, space curves, gradient, divergence and curl using the del operator, line, surface
and volume integrals, conservative fields, curvilinear coordinates, Green’s theorem, the
divergence theorem, and Stokes’ theorem. (prereq: MA-232 or MA-226) 
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MA-3320 Discrete Mathematics II 3 0 3
This course continues the introduction of discrete mathematics begun in MA-2310. Emphasis is
placed on concepts applied within the field of computer science. Topics include logic and
proofs, number theory, counting, computational complexity, computability, and discrete
probability. (prereq: MA-2310, MA-262) 

MA-340 Business Statistics 4 0 4
Almost all managerial decisions involve some amount of uncertainty. This course is designed to
acquaint the student with some of the statistical methods that can be used to help make these
decisions. Topics covered are probability, probability models, estimation, tests of hypotheses,
analysis of variance, and regression. Note: This course is open only to students in the Rader
School of Business. (prereq: MA-127 or equivalent) 

MA-343 Matrix Methods and Linear Programming 3 0 3
This course is an introduction to matrix methods and linear programming, including matrix
algebra, matrix inversion, simultaneous linear equations, linear programming including the
simplex method, duality, and the transportation problem. (prereq: MA-231) 

MA-3501 Engineering Mathematics I 4 0 4
This and the following course cover post-calculus topics of interest to and importance for
engineers. The emphasis in this course is on differential equations. Covered are: first and
second order differential equations, the Laplace transform, series solutions, numerical
approximations to solutions. Note: this course is only open to students in the Bachelor of
Science in Engineering program. (prereq: MA-226 or equivalent) 

MA-3502 Engineering Mathematics II 4 0 4
A continuation of MA-3501. This course emphasizes linear algebra. Covered are: vectors and
vector spaces; matrices, determinants and systems of linear equations; eigenvalues and
diagonalization. Note: this course is only open to students in the Bachelor of Science in
Engineering program. (prereq: MA-3501) 

MA-3610 Biostatistics 4 0 4
This course provides an introduction to biostatistics and design of experiments for biomedical
engineering students. As a result of this course, the students are expected to understand and
prepare statistical analyses to data from physiological systems in the laboratory and clinical
environment. Students learn basic probability theory that includes discrete and continuous
probability distributions. They learn how to apply that theory to hypothesis testing and
understand the difference between a z-test and t-test, and one- and two-sample inference
hypothesis testing. Additionally, concepts associated with measurement validity and reliability,
hypothesis formulation and testing, and the experimental and statistical control of error.
Particular emphasis is given to the appropriate selection and use of parametric statistical tests
including t-tests, analysis of variance, repeated-measures designs, and simple and multiple
regression. Statistical software tools are used throughout the course. Note: This course is open
only to students in the Biomedical Engineering program. (prereq: MA-136; coreq: MA-137) 

MA-3620 Random Variables and Statistics 3 0 3
This course introduces elementary probability theory, which includes basic probability
concepts such as conditional probability, independent events, multiplication rule, law of total
probability and Bayes’ theorem; theory of random variables, both discrete and continuous,
single and multiple. This course also introduces elementary inferential statistics, including
hypothesis testing. (prereq: MA-232) 

MA-3710 Mathematical Biology 3 0 3
This course is an overview of several techniques used in the development and analysis of
mathematical models that illustrate various biological processes. The topics covered involve
applications of ordinary and partial differential equations, dynamical systems and statistical
analysis. Applications include population models, infectious disease and epidemic models,
genetics, tumor growth and DNA sequencing. (prereq: MA-235) 
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MA-380 Advanced Differential Equations 3 0 3
This course presents the student with more powerful methods of solving differential equations.
Topics include matrix methods for solution of systems of linear differential equations, open-
form solutions of linear differential equations with variable coefficients using infinite series
(including the method of Frobenius), and additional Laplace transform methods. 
(prereq: MA-235, MA-232) 

MA-381 Complex Variables 3 0 3
This course is an introduction to the theory of analytic functions of a complex variable. Topics
covered include algebra of complex numbers, mapping by elementary functions, analytic
functions, complex integrals, Cauchy’s Theorem, power series, Laurent series, residues and
poles. (prereq: MA-232, MA-235) 

MA-382 Laplace and Fourier Transforms 3 0 3
This course introduces the theoretical concepts and uses of the Laplace and Fourier transforms.
It includes Laplace transform of special functions, properties, operations and using Laplace
transforms to solve ordinary and partial differential equations. It also includes Fourier series,
Fourier Integral representation and Fourier transform of special functions, properties,
operations and using them in partial differential equations. (prereq: MA-232, MA-235) 

MA-383 Linear Algebra 3 0 3
Topics include the use of elementary row operations to solve systems of linear equations, linear
dependence, linear transformations, matrix operations, inverse of a matrix, determinants,
subspaces, spaces, column spaces, dimension and rank, eigenvalues and eigenvectors,
diagonalization of matrices, similarity, inner product and orthogonality, orthogonal projections
and Gram-Schmidt process. (prereq: MA-231) 

MA-384 Statistical Methods for Use in Research 3 0 3
This course is an introduction to the techniques and methods used in research and seen in
published research papers. It assumes a knowledge of the statistical methods generally
encountered in an introductory, calculus-based statistics course. Methods such as multiple and
nonlinear regression, sequential models regression, two-way analysis of variance, contingency
tables, and nonparametric statistical methods from the basis of this course. (prereq: MA-262 or
MA-3610 or MA-3620) 

MA-385 Modern Algebra with Applications 3 0 3
This course is an introduction to abstract algebra with a focus on elementary group theory and
some of its applications. Topics include: modular arithmetic, groups, subgroups, isomorphism,
external direct products, rings, integral domains and fields. Applications include: error
checking/correction and the RSA encryption algorithm. (prereq: MA-235 or equivalent, junior
standing) 

MA-386 Functions of a Real Variable 3 0 3
This course looks at the foundations of calculus with more rigor, using the concepts of
sequences and limits to understand continuity, differentiation and integration in greater depth
than is possible in the calculus sequence. (prereq: MA-232) 

MA-387 Partial Differential Equations 3 0 3
This course provides a smooth transition from a course in elementary ordinary differential
equations to more advanced topics in a first course in partial differential equations, with heavier
emphasis on Fourier series and boundary value problems. Topics covered includes separation
of variables, classification of second order equations and canonical form, Fourier series, the
one-dimensional and two-dimensional wave equation and heat equation, Laplace’s equation .
It also covers some applications, such as vibrating string, vibrating membrane, vibration of
beams, heat conduction in bars and rectangular regions, etc. (prereq: MA-235, MA-232) 



309

Lecture Lab Credit In
Hours Hours Quarter

Per Week Per Week Hours

MA-388 Introduction to Number Theory 3 0 3
Number theory is primarily concerned with the properties of the integers. While the subject has
long been thought of as quintessentially “pure” mathematics, recent developments in fields
such as cryptography have renewed interest in it. Topics include: mathematical induction;
divisibility and primes; the Euclidean algorithm; linear Diophantine equations; modular
arithmetic; primality testing; continued fractions. (prereq: MA-231) 

ME-1000 Mechanical Engineering Freshman Seminar 1 0 1
This course is intended to provide the student with an overview of the mechanical engineering
profession. Lecture topics include an overview of the engineering profession, career paths
within mechanical engineering, and the relationship of the educational curriculum to the
personal and professional growth of the student. 

ME-1001 Mechanical Engineering Freshman Seminar 1 0 0
This course is intended to provide the student with an overview of the mechanical engineering
profession. Lecture topics include an overview of the engineering profession, career paths
within mechanical engineering, and the relationship of the educational curriculum to the
personal and professional growth of the student. 

ME-1601 Introduction to Engineering Design 2 2 3
This course is intended to introduce the student to Computer Aided Design (CAD) and the
formal engineering design process. Topics focus on the engineering design process, solid
modeling tools, and the application of solid modeling in mechanical engineering design. The
course includes a team design project. 

ME-190 Computer Applications in Engineering I 2 2 3
The purpose of this course is to familiarize students with the modern computer tools required
for engineering practice, and teach them how to apply these tools to solve practical engineering
problems. Topics include problem formulation, model development, algorithm development,
and the use of numerical methods and computer graphics in the solution of engineering
problems. Laboratory exercises will involve the use of various numerical and graphical software
packages. (prereq: MA-127 or equivalent) 

ME-191 Computer Applications in Engineering II 1 2 2
The purpose of this course is to apply the model and algorithm development methods from ME-
190 to hands-on “hardware-in-the-loop” applications. Applications in data acquisition, robotics
and mechatronics will be emphasized. (prereq: ME-190) 

ME-205 Engineering Statics 4 0 4
This is a study of force systems acting on bodies that are not in motion. The course includes
analysis of forces in trusses, frames and machine components; additional topics include
friction, location of centroids, and evaluation of area and mass moments of inertia. 
(prereq: MA-137, high school physics) 

ME-206 Engineering Dynamics 4 0 4
This is the study of motion and the forces which affect the motion. This course includes the
study of rectilinear motion, curvilinear motion, plane motion, dynamic force analysis, work and
energy, and impulse and momentum. (prereq: ME-205) 

ME-206H Engineering Dynamics (Honors) 4 0 4
This is the study of motion and the forces which affect the motion. This course includes the
study of rectilinear motion, curvilinear motion, plane motion, dynamic force analysis, work and
energy, and impulse and momentum. For students in the University Scholars program. 
(prereq: ME-205) 

ME-207 Mechanics of Materials 3 2 4
This is the first course in the mechanics of deformable bodies. Topics include stresses and
strains produced by axial loading, torsion, and bending; elastic deflections of beams; effects of
combined loading; and buckling of slender columns. Laboratory topics will reinforce lecture
material. (prereq: ME-205 or ME-255, MA-231 or MA-226) 
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ME-230 Dynamics of Systems 4 0 4
The purpose of this course is to introduce the modeling of the major types of engineering
systems and the methods for solving the resulting differential equations. This course utilizes a
systems approach to represent dynamic systems and determine their response characteristics.
(prereq: MA-235, ME-190, ME-206) 

ME-230H Dynamics of Systems (Honors) 4 0 4
The purpose of this course is to introduce the modeling of the major types of engineering
systems and the methods for solving the resulting differential equations. This course utilizes
systems approach to represent dynamic systems and determine their response characteristics.
(prereq: MA-235, ME-190, ME-206, enrollment in University Scholars Program) 

ME-255 Engineering Statics for Nonmechanical 3 0 3
Engineers

This is a study of force systems acting on bodies which are not in motion. Includes analysis of
forces, location of centroids, evaluation of moments of inertia. This course may not be taken for
credit by mechanical engineering students for whom ME-205 is required. (prereq: MA-137 or
MA-226, PH-110 or PH-113 or PH-2010) 

ME-257 Strength of Materials for Nonmechanical 3 2 4
Engineers

This course is for nonmechanical engineering students. The course provides non-MEs with a
background in the area of strength of materials including what is required in the selection of
materials to meet actual application requirements. Subjects include the stress-strain
relationship, elasticity, as well as axial, torsional and shear stresses and deformations.
Interrelated laboratory experiments reinforce the concepts presented in the lecture/analysis
sessions. (prereq: ME-255) 

ME-300 Modeling and Numerical Analysis 3 2 4
This course is a study of mathematical techniques used to model engineering systems. It
involves the development of mathematical models and the application of the computer to solve
engineering problems using the following computational techniques: Taylor Series
approximation, numerical differentiation, root finding using bracketing and open methods,
linear and polynomial curve fitting, solution methods for matrix equations, numerical
integration, and the solution of differential equations. Laboratory sessions involve the
application of numerical analysis to physical systems involving statics, dynamics, fluid
dynamics, heat transfer, electrical circuits, and vibratory systems. (prereq: ME-230) 

ME-300H Modeling and Numerical Analysis (Honors) 3 2 4
This course is a study of mathematical techniques used to model engineering systems. It
involves the development of mathematical models and the application of the computer to solve
engineering problems using the following computational techniques: Taylor Series
approximation, numerical differentiation, root finding using bracketing and open methods,
linear and polynomial curve fitting, solution methods for matrix equations, numerical
integration, and the solution of differential equations. Laboratory sessions involve the
application of numerical analysis to physical systems involving statics, dynamics, fluid
dynamics, heat transfer, electrical circuits, and vibratory systems. For students in the University
Scholars Program. (prereq: ME-230) 

ME-309 Intermediate Mechanics of Materials 2 2 3
This course continues the study of the mechanics of deformable bodies. Topics include
statically indeterminate structures, failure theories, fatigue, stress and strain, analysis using
stress functions, and design of compression members. Laboratory topics include experiments to
reinforce stress/strain behavior topics, the photoelastic method and design projects. 
(prereq: ME-207) 



311

Lecture Lab Credit In
Hours Hours Quarter

Per Week Per Week Hours

ME-311 Principles of Thermodynamics I 3 0 3
The first subject in engineering thermodynamics for the mechanical engineering student uses
the classical approach. The subject material serves as a building block for all thermodynamic
oriented subjects to follow. Specific topics include definitions, First Law, heat and work transfer,
and the steady flow energy equation. Water, as both steam and compressed liquid, and ideal
gases are the principal substances considered. (prereq: MA-231, PH-2030) 

ME-314 Principles of Thermodynamics II 4 0 4
This is a continuation of introductory thermodynamic concepts for mechanical engineering
students. The course begins with energy balances for unsteady processes, followed by a detailed
treatment of entropy and the second law of thermodynamics. Isentropic efficiency,
irreversibility and energy are covered. Thermodynamic principles are applied to the study of gas
power cycles, vapor power cycles, and refrigeration cycles. Thermodynamic performance
parameters are used to characterize the cycles, including a discussion of energy use and
environmental impacts. (prereq: ME-311) 

ME-317 Fluid Mechanics 3 2 4
This course begins with fluid properties, fluid statics, and pressure gauges. The study of fluid
dynamics starts with the mathematics of the velocity field and proceeds to a control volume
formulation for conservation of mass, momentum and energy. The Bernoulli equation is
derived and extended to include pipe friction and minor losses. The student is introduced to
boundary layers, and drag. The lab stresses instrumentation and quantification of experimental
error. (prereq: MA-232, ME-206) 

ME-318 Heat Transfer 4 0 4
This course covers the three fundamental mechanisms of heat transfer: conduction, convection,
and radiation. The course includes steady state and transient conduction, free and forced
convention, as well as heat exchanger design. (prereq: ME-311, ME-317 or consent of instructor) 

ME-321 Materials Science 3 0 3
Atomic, crystal and defect structure fundamentals are studied to lay the foundation for
understanding the structure-property-processing relationship. (prereq: CH-201, ME-207) 

ME-322 Engineering Materials 3 2 4
The structure-property-processing relationship for materials is studied. Several strengthening
mechanisms and the required heat treatment or processing procedures are considered. Material
selection in terms of mechanical strength, service stability, cost and environmental impact are
discussed in detail. (prereq: ME-321) 

ME-323 Manufacturing Processes 3 2 4
This course covers the basic manufacturing processes commonly used in the production of
metal, plastic, ceramic and composite parts. Process description, product/process
characteristics are covered along with design and economic considerations. Topics include
casting, powder metallurgy, bulk deformation, sheet metal working, joining, machining, various
plastic processes, inspection (dimensional and NDE) and an introduction to quality and lean
concepts. Laboratory experiments include measurement, casting, joining of metals and plastics,
and statistical process control techniques. (prereq: ME-322) 

ME-323H Manufacturing Processes (Honors) 3 2 4
This course covers the basic manufacturing processes commonly used in the production of
metal, plastic, ceramic and composite parts. Process description, product/process
characteristics are covered along with design and economic considerations. Topics include
casting, powder metallurgy, bulk deformation, sheet metal working, joining, machining, various
plastic processes, inspection (dimensional and NDE) and an introduction to quality and lean
concepts. Laboratory experiments include measurement, casting, joining of metals and plastics,
and statistical process control techniques. For students in the University Scholars program.
(prereq: ME-322) 
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ME-354 Thermodynamics and Heat Transfer 3 0 3
A study of the fundamental concepts and laws of heat transfer, with supporting foundation in
thermodynamics. Application of principles of heat transfer to problems encountered in
electrical and other systems. Not for mechanical engineering majors. (prereq: MA-231 or 
MA-3502, PH-220 or PH-113) 

ME-361 Dynamics of Machinery 2 2 3
This course is an application of the principles of dynamics to mechanisms and machine
elements. Topics will include kinematic and dynamic analysis of linkages and cam mechanisms.
(prereq: ME-206) 

ME-362 Design of Machinery 3 0 3
This course is an application of principles of machine dynamics to the design of machinery.
Topics include synthesis of mechanisms, machine balancing, design of flywheels, actuator
selection and computer-aided design of mechanisms. (prereq: ME-361) 

ME-363 Design of Machine Components 4 0 4
This course applies mechanics of materials concepts to the design of machine components.
Static and fatigue failure criteria are introduced and applied to shafts, bearings, gears, threaded
fasteners and helical springs. (coreq: ME-309, ME-361) 

ME-3650 Systematic Engineering Design 3 0 3
Design is very often understood to be only an intuitive process. Systematic Engineering Design,
however, presents methods for much easier and even constant problem solving in the research
& development environment. Creativity is coupled to a systematic engineering processes. A
project work (ca. 15 weeks) is included. It is based on reality-like assignments, which are solved
and worked out by the students themselves. The fundamental steps in product development are
trained: ‘Putting down a requirements list - methodical search for solutions - specifying a
concept in a specification booklet - drawing sketches of complete machines concepts and of
technical details where necessary.’ A final report (Technical File) is required as well as a final
presentation of the results in front of student audience. (prereq: junior standing, participation
in FHL/MSOE exchange program) 

ME-401 Vibration Control 3 0 3
This is an introduction to mechanical vibrations, to free and forced vibrations of single-degree
of freedom systems, and to two-degree of freedom of systems. Various types of forcing functions
are considered for both damped and undamped systems. (prereq: MA-232, ME-230) 

ME-402 Vehicle Dynamics 3 0 3
This course covers the application of engineering mechanics to the design of road vehicles.
Topics include pneumatic tires, load transfer, performance limits, suspension and steering, and
handling and response. (prereq: ME-230) 

ME-409 Experimental Stress Analysis 2 2 3
In this course students learn to apply modern experimental stress analysis techniques to
measure strains and stresses in engineering components and structures. The course includes
strain gage measurements and analysis, design of strain gage based transducers, photoelasticity
and stress analysis. (prereq: ME-309) 

ME-411 Advanced Topics in Fluid Mechanics 3 0 3
This course involves the extension and implementation of fundamental principles from fluid
mechanics, thermodynamics, and heat transfer into the design of an airduct/radiator system
(for a P-51 Mustang fighter airplane) or wind tunnel model experiments, CFD analysis
(FloWorks), and technical papers are utilized to aid the design process. (prereq: ME-317 or
equivalent) 
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ME-416 Thermodynamics Applications 3 2 4
This course is a continuation of the mechanical engineering thermodynamic sequence, with
emphasis on applications of thermodynamic principles to engineering systems. New topics
include gas mixtures, engine power cycles, and combustion. Design projects and laboratory
experiments are used to illustrate the application of thermal-fluid analysis to systems and
devices such as vapor compression refrigeration, internal combustion engines, cogeneration
systems, fuel cells and solar energy systems. (prereq: CH-200, ME-314, ME-318) 

ME-419 Internal Combustion Engines 2 2 3
This course covers the basic theory of internal combustion reciprocating engines. Course topics
include engine performance parameters, combustion, engine cycles, fuels, and emissions.
(prereq: ME-416 or consent of instructor) 

ME-423 Materials Selection 3 0 3
This course provides students with an understanding of materials as grouped systems, as well as
familiarization with enough specific engineering materials to allow their effective use in daily
assignments. The course also illustrates guidelines for screening candidate materials and
arriving at reasonable choices. (prereq: ME-323) 

ME-424 Engineering with Plastics 3 0 3
This course provides students with knowledge of polymers that are commonly used and of how
the physical and mechanical properties of these materials influence their selection. Also, the
relation between fabrication processes and material selections in design is presented. 
(prereq: ME-321 or equivalent) 

ME-429 Composite Materials 3 0 3
This course introduces the student to the mechanical behavior of fiber-reinforced composite
materials. Topics to be covered include anisotropic stress-strain relationships, failure theories,
and stress analysis of plates and shells. Different manufacturing methods and applications will
be presented. Laboratory exercises include computer modeling of composite laminate
performance and mechanical property testing of laminates. (prereq: ME-207 or MT-205) 

ME-431 Automatic Control Systems 3 2 4
This course provides an introduction to automatic controls used in mechanical engineering
applications, including fluid power. Differential equations are used to model and analyze basic
feedback control systems. Laboratory experiments are done using fluid power and electronic
equipment. (coreq: ME-300) 

ME-431A Automatic Control Systems (Lecture Only) 3 0 0
This course provides an introduction to automatic controls used in mechanical engineering
applications, including fluid power. Differential equations are used to model and analyze basic
feedback control systems. This is the lecture component of the ME-431 course, for students
participating in the FHL study abroad program. (prereq: ME-230) 

ME-431B Automatic Control Systems (Lab Only) 0 2 4
This course provides an introduction to automatic controls used in mechanical engineering
applications, including fluid power. Differential equations are used to model and analyze basic
feedback control systems. Laboratory experiments are done using fluid power and electronic
equipment. This is the laboratory component of the ME-431 course, for students participating
in the FHL study abroad program. (coreq: ME-300) 

ME-433 Electromechanical Systems 3 2 4
This course extends the concepts of feedback control to the design and realization of
electromechanical systems. Topics will include modeling, simulation, and implementation of
digital control algorithms. The course includes an electromechanical systems design project.
(prereq: ME-431) 
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ME-460 Finite Element Methods 3 2 4
This course serves as an introduction to finite element analysis (FEA) for structural problems. In
the lecture portion of the course, finite element equations are developed for several element
types from equilibrium and energy approaches and used to solve simple problems. In the
laboratory portion, students use a commercial, general-purpose finite element computer
program to solve more complex problems and learn several guidelines for use of FEA in
practice. A project introduces the use of FEA in the iterative design process. (prereq: ME-309) 

ME-4610 Medical Applications in 3 0 3
Mechanical Engineering

Mechanical engineers are responsible for the design, analysis and construction of various
devices employed by medical professionals. The purpose of this course is to introduce the
student to the analytical and experimental techniques employed in industry in the design and
analysis of these devices. Topics include mechanics of bone, muscle and ligaments, Kinematics
of human gait (walking) and analysis of certain medical devices including implants, orthotics
and spinal devices. Laboratory sessions are included so that the student may experience the role
that experimental methods and modern numerical methods (FEA) play in the development of
medical devices. (prereq: ME-207) 

ME-471 Fluid Power Circuits 3 0 3
This course considers the operating principles and performance of standard fluid power
components such as pumps, motors, valves, cylinders, etc. Using standard components,
appropriate circuits are designed and calculations made to match components with operating
conditions in typical industrial applications. Hydrostatic transmissions, cavitation,
accumulators, pump controls for energy conservation, hydraulic fluids and filtration are also
covered. (prereq: junior standing) 

ME-472 Modeling and Simulation in the 2 2 3
Design of Hydraulic Components

This course focuses on the continued development of analytical methods as applied to
hydraulic components and circuits. Steady-state and limited transient performance of pumps,
valves, accumulators, motors, and cylinders as components and systems are addressed (i.e.
functional, steady state and dynamic). Linear and non-linear models for pumps, motors, and
valves are also developed and applied to systems analysis. Laboratory sessions are included to
relate model predictions to actual component performance. Use of Matlab/Simulink for model
development is stressed. (prereq: ME-471) 

ME-475 Design of Fluid Power Circuits 3 0 3
In this course students design a specific type of machine to meet a developed set of
specifications. The machine will have substantial hydraulics content along with electronic
interfaces that provide control and sensing. The project usually includes hardware fabrication to
provide the student with real-life problems associated with this activity. Tasks include
component sizing and selecting, systems design, integration with mechanical and electrical
systems, and human factors considerations. The open-ended designs are evaluated based on
originality, accuracy, safety and written/oral presentations. (prereq: ME-471 or consent of
instructor)

ME-480 HVAC Systems Design 2 2 3
This course explores major elements in the design of heating, ventilating, and air conditioning
systems. Topics include psychrometric analysis, load estimation, duct/piping design,
equipment selection, and energy consumption estimating. The Carrier building simulation
software is utilized. Students are required to design elements of HVAC systems, resulting in an
understanding of the entire process. (prereq: ME-416 or consent of instructor) 
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ME-4802 Compressible Flow 3 0 3
This course covers the fundamental concepts and results for the compressible flow of gases.
Topics to be covered include conservation laws, propagation of disturbances, isentropic flow,
compressible flow in ducts with area changes, normal and oblique shock waves and
applications, Prandtl-Meyer flow and applications, simple flows such as Fanno flow and
Rayleigh flow with applications to nozzles, and propulsion related concepts. The emphasis will
be on the physical understanding of the phenomena and basic analytical results. (prereq: ME-
317, ME-314) 

ME-4803 Computational Fluid Mechanics 3 0 3
This course builds a fundamental understanding of the underlying partial differential equations
for fluid flow and provides experience with the numerical tools available for solving fluid flow
problems. Commercial software will be employed for certain flow problems. (prereq: ME-317 or
equivalent, ME-300 or equivalent) 

ME-4804 Advanced Energy Technologies 3 0 3
This course provides a detailed engineering treatment of various emerging energy technologies.
Engineering design, thermodynamic performance, environmental impacts and economic
considerations are included in the analysis of advanced and sustainable energy systems. Course
topics will be chosen from among the following: fuel cells, cogeneration systems, geothermal
energy, hydroenergy, nuclear energy, energy from the oceans, hybrid energy systems and other
transportation options. (prereq: ME-311 or ME-354 or AE-2121 or MT-3111 or equivalent) 

ME-4805 Renewable Energy Utilization 3 0 3
This course focuses on the primary renewable energy technologies. Engineering design,
thermodynamic performance, environmental impacts, and economic considerations are
included in the analysis of renewable energy systems. System types include solar photovoltaic
panels, solar thermal technology, biofuel technology, and wind energy. A comparative analysis
of energy storage systems is also covered. (prereq: ME-311 or ME-354 or AE-2121 or MT-3111 or
equivalent) 

ME-481 Aerodynamics 3 0 3
Reviews non-dimensional numbers and boundary layer concepts. Covers a physical description
and understanding of fluid flow over bluff and streamlined bodies; experimental and theoretical
lift and drag results for both two-dimensional and finite airfoils; aircraft stability and control;
propeller design; automobile aerodynamics, including airfoil, spoilers, and airdams. 
(prereq: ME-317 or equivalent) 

ME-485 Energy Systems Design Project 3 0 3
This course involves the application of energy principles to an engineering design problem. A
project with practical application is chosen, with an emphasis on resource conservation.
(prereq: ME-318 or ME-354 or equivalent) 

ME-490 Senior Design I 3 0 3
This course functions as the proposal-writing phase for the major design experience in the
Mechanical Engineering Program. Student design teams are organized, and paired with a
faculty advisor. A detailed design proposal is prepared. Topics covered in lectures and
addressed in the design proposal include the design process, engineering specifications, patents
and intellectual property, library research techniques, reliability and safety, design for
manufacturability, and project management. (prereq: senior standing) 

ME-491 Senior Design II 1 0 3
This course is a continuation of ME-490. Students are required to complete or show sufficient
progress on an engineering design project proposed in ME-490. Design work is performed by
design teams under the supervision of a faculty advisor. A final or interim design report is
prepared and orally defended. Lecture meetings are used for discussion of topics related to
professionalism and engineering careers. (prereq: ME-490) 
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ME-492 Senior Design III 1 0 3
This course is a continuation of ME-491. Students are to create a prototype of the engineering
design project proposed in ME-490 and initiated in ME-491. Design work is performed by design
teams under the supervision of a faculty advisor. A final design report is prepared and orally
defended. (prereq: ME-491, consent of project faculty advisor and ME-492 instructor) 

ME-4950 Diploma Thesis 0 0 3
This course involves the performance, documentation and defense of individual project work to
meet the requirements for the joint FHL/MSOE degree program. (prereq: ME-491 and
participation in the FHL/MSOE exchange program) 

ME-4951 Diploma Thesis I 1 0 1
This course involves the performance, documentation and defense of individual project work to
meet the requirements for the joint FHL/MSOE degree program. (prereq: ME-491 and
participation in the FHL/MSOE exchange program) 

ME-4952 Diploma Thesis II 2 0 2
This course involves the performance, documentation and defense of individual project work to
meet the requirements for the joint FHL/MSOE degree program. (prereq: ME-4951 and
participation in the FHL/MSOE exchange program) 

ME-498 Topics in Mechanical Engineering 3 0 3
This course allows for study of emerging topics in mechanical engineering that are not present
in the curriculum. Topics of mutual interest to faculty and students will be explored. 
(prereq: see advisor) 

ME-499 Independent Study 1 0 3
This selection allows the student, with faculty guidance, to concentrate on an approved subject
of special interest not covered in regularly scheduled courses. This may take the form of
individual or small group supervised study, literature survey, analysis, design or laboratory
study. (prereq: senior standing and approval of a faculty advisor and the program director) 

MS-1010 Introduction to Business 3 0 3
The primary learning outcome of this team-taught course includes familiarity with business
functional areas; marketing, accounting, economics, finance, operations, information
technology, management strategy, entrepreneurship, and global business. Interactive learning
methods are used including case analysis, business writing, e-learning, team projects, and small
group discussion. Emphasis is placed on differentiating MSOE business and information
technology degrees. 

MS-184 Introduction to Computer 3 0 3
Methods and Applications

This course introduces the student to the fundamental concepts of personal productivity
software including MSOE’s on-line learning systems and computing environment, the Microsoft
(MS) Office 2007 suite (Word, Excel, PowerPoint, and Access), MSOE library digital resources,
laptop security, and collaborative on-line technologies. The course materials are presented in a
combination of in-class activities and hands-on style. 

MS-1850 Computer Methods and 3 0 3
Applications in Health Care

This course introduces nursing majors to the fundamental concepts and use of personal
productivity application software and information technology in healthcare. Students gain skills
and proficiency using MSOE computing resources, online learning systems, and computer-
based nursing tools. Software introduced in the course includes Microsoft Office programs
(Word, Excel, PowerPoint, Access), online clinical information sources (UpToDate, Epocrates,
ECCO, clinical pathways), communication and collaborative applications (email, discussion
boards, collaborative suites - Google Groups, Zoho), and MSOE systems (Blackboard, myMSOE,
online library databases, network resources). Course topics are presented in “hands on” style
and class sessions are conducted in tutorial mode. (prereq: nursing major) 
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MS-221 Microeconomics 3 0 3
This course provides an introduction to the central concepts of microeconomic analysis and
decision-making, such as demand and supply, elasticity and marginalism. The concepts are
then used to explain and analyze market structures, including perfect competition and
monopoly. Other topics may include analysis of labor markets, property rights and international
economics. 

MS-2220 Foundations of Business Economics 3 0 3
This course presents fundamental concepts of economics and expects a student will
demonstrate understanding of the interactive nature of global, national and local economic
systems. The course explores how individuals, households, businesses and governments use
scarce resources to satisfy unlimited wants and needs. Emphasis is placed on how economics
serves as the basis for business decisions. Students required to take MS-221 Microeconomics or
MS-322 Macroeconomics are not eligible to earn credit toward their major for MS-2220. 

MS-2220H Foundations of Business Economics 3 0 3
This course is offered as part of the University Scholars Program. It is taught in seminar-style
with a variety of guest speakers and company visits. Students engage in the fundamental
concepts of economics and are expected to demonstrate understanding of the interactive
nature of global, national and local economic systems. The course explores how individuals,
households, businesses and governments use scarce resources to satisfy unlimited wants and
needs. Emphasis is placed on how economics serves as the basis for business decisions.
Enrollment is limited to students participating in the University Scholars Program. 

MS-2225 Health Care Economics 3 0 3
This course provides an introduction to the central concepts of microeconomic and
macroeconomic analysis and decision-making. Topics included in this course explore the
fundamental framework of allocation resources recognizing scarcity of resources and time. This
course examines cases set within healthcare both within an organization and connected with
the national economy set within a global marketplace. Fundamental concepts include: demand
and supply, elasticity and marginalism, inflation, unemployment, business cycles, role of
government. These concepts are then used to explain and analyze market structures, including
perfect competition and monopoly. Other topics may include analysis of labor markets,
property rights and international economics. 

MS-2420 Foundations of Enterprise 2 2 3
Resource Planning

This course introduces Enterprise Resource Planning (ERP) systems. The foundations of these
systems will be explored, such as implementing ERP, selection of software, integration of
processes and transactions, and challenges associated with successful implementation of ERP
applications. The course will include exposure to ERP software. Students will receive hands-on
experience with software such as SAP and Microsoft Dynamics. 

MS-273 Website Design 3 0 3
This hands-on course is designed for beginners in website design. The course will cover how to
use XHTML to create web pages as well as how to incorporate Cascading Style Sheets (CSS) and
JavaScript. Students will complete a website from start to publishing it on the Internet. 

MS-275 Advanced Website Design 3 0 3
This hands-on course is designed for web site designers with some experience. The course will
cover website design beyond the basics as well as how to create graphics, animation and
JavaScript form validation into an already created website. The student will enhance a pre-
existing website with graphics and JavaScript while using the advanced website design
techniques. Upon completion of this course, it is expected that students will be able to
understand in-depth knowledge of website development; select approaches, strategies and
techniques for integrating Internet technologies into the design and development of websites;
and, incorporate form validation with JavaScript, animated graphics, and advanced Web design
techniques. (prereq: MS-273) 
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MS-277 Multimedia for Website Design 3 0 3
This hands-on course is designed for experienced website designers interested in including
multimedia on their sites. The course will cover all aspects of creating and including multimedia
on a site specifically using Adobe Illustrator and Macromedia Flash. You will create a
multimedia project using the techniques discussed in class. Upon completion of this course,
students will be able to understand multimedia and the issues surrounding its inclusion on
websites; select approaches, strategies and techniques for integrating multimedia technologies
into the design and development of websites; and incorporate Flash technologies into their
websites. 

MS-2771 Object-Oriented Programming for the Web 3 0 3
This course introduces the concepts of object-oriented programming to beginners. Upon
completion of this course the student should have a basic understanding of the software
development lifecycle issues, the design process, the reuse of existing software components,
and the thought processes involved in object-oriented programming for the Web. 

MS-2773 Java for Web Design 3 0 3
This hands-on course is designed for experienced programmers that want to learn Java. Upon
completion of this course, students will be able to: learn the basics of creating Java applets and
applications; create object-oriented programs using Java; incorporate graphics, sound and
event handling; use multiple threads to create animations; and understand and use inheritance
and polymorphism properly. (prereq: MS-2771 or equivalent object-oriented programming
language experience) 

MS-2775 Servlets for the Web 3 0 3
This hands-on course is designed for experienced programmers that want to learn the basics of
server-side Java programming. Upon completion of this course, students will be able to: create
servlets that provide dynamic Web content to users; incorporate graphics and multimedia
responses to client requests; use multiple threads to create animations; require users to
authenticate themselves in order to protect Web content; and understand the basics of Java
Server Pages. (prereq: MS-2773 or equivalent) 

MS-2777 Web JavaServer Pages 3 0 3
This hands-on course is designed for experienced programmers that want to learn the basics of
server-side Java programming. Upon completion of this course, students will be able to create
JSP pages that provide dynamic Web content to users; incorporate graphics and multimedia
responses to client requests; understand how multiple threads affect JSP coding; allow users to
authenticate themselves in order to protect web content; and, understand the basics of XML
processing. (prereq: MS-2775 or equivalent Java programming language experience) 

MS-280 Introduction to Management 3 0 3
Information Systems

This course provides the technical foundation for understanding information systems by
describing hardware, software, data storage and telecommunications technology that comprise
an organization’s information technology infrastructure. The role of information systems is
explored with emphasis on business processes, distribution of organizational knowledge to
enhance management decision-making, and the implications of ethical and social issues. An
examination of electronic commerce and global business is included. (prereq: MS-184 or
equivalent) 

MS-2810 Introduction to Computer 2 2 3
Programming - Visual Basic

This course is designed to introduce students to computer programming and the approaches
and methods used by programmers. The course provides opportunity for experience in
designing and writing structured programs in the Visual Basic language. This graphically-based
programming language will prepare students to write fundamental interactive computer
programs. 
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MS-2815 Developing Business Solutions with C# 3 0 3
The course focuses on the creative and analytical problem-solving techniques required to write
high quality programs that address business needs. It provides an introduction to programming
concepts and object-oriented program design, in addition to an overview of user interface
design and data-driven business applications. Students will learn in a hands-on format, and will
develop two complete application programs for the desktop and Web, using the C#.NET and the
Visual Studio platform. (prereq: MS-184 or equivalent) 

MS-300 Principles of Operating Systems 3 0 3
This is an introductory course that covers the principles of operating systems from the user’s
point of view. The four major components (scheduling, memory management, I/O
management and file systems) are examined in detail along with how various hardware
components of a computer system work together. (prereq: one course in computer
programming) 

MS-3010 Introduction to Health Care Industry 3 0 3
This course provides an overview of the health care industry in the USA. Health care is one of
the largest and most complex industries and does not operate like other businesses. The goal of
any health care system is to provide essential health care services to the entire population.
Covered topics include the conceptual basis for our health care system, its history, the
stakeholders (public, private, people and organizations), the role of technology, the issues of
cost, access and quality (patient safety), health policy and the future of the system. This course
is appropriate for students expecting to work in the health care sector (provider, administration,
payer, technology, etc.) and especially for those hoping for career advancement. 
(prereq: sophomore standing) 

MS-3030 Organizational Development in Health Care 3 0 3
This course explores the leadership roles and functions in the modern health care organization.
Included is working with boards and organized medical staffs. Students will examine the
problems and dynamics of organizational change. Various leadership strategies and resources
that facilitate change and on-going personal development will be studied. The course
emphasizes the learning process, OD interventions, consultant skills, reinforcement,
monitoring success, and ethical issues. (prereq: MS-3010) 

MS-3050 Health Care Budgeting and 3 0 3
Financial Management

This course begins with an introduction to health care finance and a description of the current
financial environment in which health care organizations function. It then will explore how
financial and managerial accounting processes are applied in health care settings, presenting
concepts that are critical to making sound financial decisions to better the cost-effectiveness of
the organization. (prereq: MS-354) 

MS-322 Macroeconomics 3 0 3
This course outlines and analyzes the application of the principles of economics to modern
business and the economic environment. Topics include measuring and understanding GDP,
unemployment and business cycles, national debt and the role of government as expressed in
macroeconomic theory from the classical to the supply side. Monetary and fiscal policy efforts
to promote employment, price stability and economic growth are reviewed. 

MS-3220 Sustainability Management and Economics 3 0 3
This course will explore and reveal the fundamental economic and social responsibility theories
that underpin sustainability. Students will learn how sustainability is implemented as a business
strategy. Specific topics include life-cycle management, cap and trade legislation, triple bottom
line, cradle-to-cradle design, waste reduction and return on investment analyses. (prereq: one
course in economics (e.g. MS-2220, MS-221, MS-322)) 
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MS-327 International Business 3 0 3
This course is designed to develop an understanding of the expanding need for businesses to
think and respond with an international focus. An initial focus is recognizing the forces of
globalization, the factors to consider when moving into new markets, and the methods by which
firms decide to compete in these foreign markets. Emphasis is given to developing an analysis
and appreciation of at least one country/region of the world with regard to its geography,
people, history and the associated business risks within this environment. Secondary goals in
the course include expanding on the sensitivity to other cultures, and encouraging students to
think of their career in the context of a global path. (prereq: one course in economics 
(e.g. MS-221, MS-2220, MS-322, IE-423))

MS-331 Business Law 3 0 3
This subject acquaints the student with legal concepts and their application to business and
personal situations. Attention is paid to problems arising under the following topical headings:
basic nature of the legal system; tort law; contract law, including both common law principles
and the provisions of the Uniform Commercial Code; products liability law; debtor/creditor
relations; bankruptcy law; and agency law. 

MS-3330 Legal Aspects of Innovation 3 0 3
and Entrepreneurship

This course will focus on topics important and interesting to anyone involved with managing or
creating technology. The goal is to provide students with an understanding of fundamental legal
issues pertinent to technology management. The course focuses on a wide range of
controversial issues regarding intellectual property rights (i.e. patents, copyrights, trademarks
and trade secrets) and addresses strategic decision making such as how to protect computer
and internet projects. A seminar approach will be followed with student participation expected.
(prereq: junior standing and consent of department chair) 

MS-340 Production Management 3 0 3
Production Management (MS-340) introduces the student to the concepts and methods for
designing and managing operations in both manufacturing and service industries. Operations
are processes that transform input into output of goods and services. Operations management
addresses the application of resources needed to achieve transformation with regard to cost,
quality and customer satisfaction. (prereq: one course in economics (e.g. MS-221, MS-2220, 
MS-322, IE-423)) 

MS-3401 Applied Operations Management: 3 0 3
Lean Techniques

Lean techniques can be used to improve any business process and make companies globally
competitive. During this course students will learn to identify what is value-added and what is
waste in any business process and to eliminate identified waste. Students will also learn the
value of teamwork in a Lean Enterprise and will be introduced to the concepts of 5S, Value
Stream Mapping and Kaizen. Credits for this course can be earned upon successful completion
of the Business Excellence Consortium’s Lean Associate Certificate. 

MS-3403 Managing for Quality 3 0 3
This course introduces and requires application of the skills and tools necessary to implement
and maintain a continuous improvement environment. Through the use of appropriate models
and tools, students will demonstrate the application of a personal philosophy of quality, identify
stakeholder relationships, develop approaches to meet/exceed customer expectations, explore
systems-focused approaches, manage a quality improvement project and measure effectiveness
of continuous improvement activities. (prereq: one course in economics (e.g. MS-221, MS-2220,
MS-322, IE-423)) 
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MS-3405 Advanced Operations Management 3 0 3
This course describes the value of and an approach to develop a manufacturing operations
strategy. Also addressed is the need to align manufacturing with overall organizational strategic
plans and objectives. Manufacturing’s early involvement in the planning process is critical.
Typically manufacturing’s active involvement takes place late in the planning cycle. This course
will address why the late involvement exists and the need for early involvement. Late
involvement often leads to a flawed strategy and/or strategies difficult for manufacturing to
successfully support. A factor in the flawed approach is often due to manufacturing’s excessive
attention to day-to-day issues. The day-to-day necessity may also be symptomatic of a flawed
manufacturing process. Late involvement provides little time to assess and acknowledge current
system flaws. Building a strategy from a flawed system or process is a potentially devastating
situation. (prereq: MS-340) 

MS-3406 Applied Operations Management: 3 0 3
Six Sigma Introduction

This certificate program offered by MSOE’s Business Excellence Consortium is designed to
provide a fundamental understanding of Six Sigma. In addition to background of the
methodology, there are practical examples of how to apply Six Sigma. This certificate is the
essential baseline knowledge needed to get an individual prepared to work in a Six Sigma
environment. 

MS-3411 Leading Project Teams 3 0 3
Techniques of studying, analyzing, improving, managing and leading the growth, productivity
and development of individual and group competencies to enhance project performance are
explained and practiced in this course. The course includes the processes required to make the
most effective use of the people involved with the project. The importance of involving team
members in the linking and overlapping of process groups in various project phases is
emphasized. This course helps managers deal with value dilemmas, conflict, resistance to
change and project team-building skills. (prereq: sophomore standing) 

MS-342 Management Principles 3 0 3
This is a survey course on the management processes of planning, organizing, leading and
controlling. The course begins with a comparison of the current spectrum of management
philosophies. Social responsibility and ethical decision-making are normally covered through
case studies, while the emerging interest in international and cross-cultural managing is
interwoven throughout the course. Traditional functions of management such as strategic
planning and organizational design are given special emphasis to stimulate discussion on how
organizations adapt to global conditions. 

MS-3420 International Management 3 0 3
This course explores the dynamic global business environment facing managers who are
expected to understand the political, legal, technological, competitive and cultural factors that
influence corporations worldwide. Topics emphasize developing the cultural sensitivity and
ability to manage across cultural boundaries, design and implement global strategies, and
improve the understanding of organization controls and leadership needed within the context
of a foreign country’s business practices. 

MS-3423 Innovation and Business Markets 3 0 3
This course explores the foundation, functions and models of businesses based on innovation,
creativity and value production. Course topics include (a) generation of commercializable new
ideas in both new ventures and existing organizations; (b) challenges to organizations based on
creativity and innovation; (c) trade-offs in making resource allocation decisions innovative
ideas; and (d) strategies for businesses based on fast-changing creative and innovative products.
The course features guest speakers and includes assignments involving entrepreneurship and
business development. Students will develop an understanding for the steps and strategies
needed to move innovative ideas to commercial success. (prereq: sophomore standing) 
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MS-3425 Entrepreneurship - An Overview 1 0 1
This course is designed to introduce students to the process of creating a new venture within an
existing business or as a new company. The focus will be to provide participants with the
knowledge and practical insights, opportunities and challenges associated with transforming a
business idea into reality. The course will utilize case analysis, discussion, guest speakers, and
business planning to reinforce course content. (prereq: sophomore standing) 

MS-3427 Entrepreneurial Business Plans 1 0 1
This course continues the development of entrepreneurship by transforming the opportunity
for a business into a written document, the plan. The purpose of the course is to increase the
success rate of a venture by converting the concept for a business into a well developed business
plan. (prereq: MS-3425) 

MS-3429 Entrepreneurial Finance 1 0 1
MS-3429 continues the development of entrepreneurship by examining the key financial
elements of entrepreneurial or small company ventures. The course explores the role of the
entrepreneurial manager in developing a financial plan and raising capital from commercial
banks, angel investors, venture capitalists, private placement, and other sources. Each source is
reviewed for its impact on the financial value of the firm, while the concluding segment of the
course discusses the strategies for exiting the business. 

MS-344 Organizational Behavior and 3 0 3
Leadership Development

The course examines organizations and the interactions among individuals and groups.
Students will explore the challenges of managing people in organizations in terms of the
interaction between human beings and the organizational contexts within which they work.
Further, individual differences of human behavior will be compared and contrasted to
differences in organizations. The course has three areas of focus. First, fundamental concepts of
organizations are introduced, including form, structure and culture. Second, individual
characteristics and behaviors are examined, including perspectives, attitudes, personality and
judgment. Third, the principles of groups and group dynamics are presented, including
formation, development, processes and leadership. The goal of the course is to prepare students
to effectively manage resources, both human and technical. (prereq: sophomore standing) 

MS-3445 Organizational Development 3 0 3
and Consultancy

This course presents organization development as a system-wide application of behavioral
science to the planned development, improvement, and reinforcement of the strategies,
structures and processes that lead to organization effectiveness. Students will learn how to use
critical thinking skills to develop a tightly knit logic trail of findings, conclusions and
recommendations that are defensible and persuasive. Consultancy, from both an internal and
external perspective, will be introduced to include need identification, planning, scope
definition, deliverables and role/responsibility assignments. The course will emphasize
business communications through the development of clearly stated, client-centered
presentations. (prereq: MS-344 or SS-461) 

MS-354 Principles of Accounting 3 0 3
This course focuses on the preparation and understanding of the four basic financial statements
- income statement, statement of retained earnings, balance sheet and statement of cash flow.
Specific topics include basic double entry accrual accounting and the special requirements in
accounting for managing cash, receivables, investments, inventory, fixed assets, liabilities and
equity. The Great Plains computer software program is used to illustrate how computers
facilitate the accounting process. Students are required to complete a transaction-based term
project using both manual and computer techniques. (prereq: MS-221) 
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MS-356 Business Finance 3 0 3
This course introduces students to various aspects of financial management. Topics covered
include a review of accounting, financial analysis and forecasting, operating and financial
leverage, working capital and financing decisions, current asset management, short-term
sources of financing and the time value of money. Students are required to complete a financial
statement analysis term project. (prereq: MS-354) 

MS-358 Managerial Cost Accounting 3 0 3
This course introduces students to various methods used by companies to internally allocate
and report costs. Topics covered include the scheduled cost of goods manufactured, cost
allocations using job order costing, process costing, activity-based costing, variable costing,
cash budgeting, flexible budgeting, the use of standard costs for variance analysis and the
balanced scorecard. Students are required to prepare a complex cash budget term project.
(prereq: MS-356) 

MS-361 Marketing 3 0 3
An introductory course to marketing that familiarizes students with the marketing concept and
helps them understand how the marketing concept influences various decisions made by
managers in a firm. Topics include the evolution of marketing, the significance and use of
marketing research, marketing segmentation, product and/or service positioning, distribution,
pricing, customer relationship management, and a variety of strategies for marketing
communication and promotion. 

MS-3615 Services Marketing 3 0 3
This course addresses the distinct needs and problems of service organizations in the area of
marketing. The courses theme is that service organizations require a distinctive approach to
marketing strategy, both in its development and execution. This course integrates ideas from
other business courses to make them specifically applicable in service industry settings. The
course explores the role of service in manufacturing businesses and introduces ways that
manufacturing firms might use “service” as a competitive advantage. (prereq: one course in
economics (e.g. MS-221, MS-2220, MS-322, IE-423)) 

MS-363 e-Business Marketing Strategies 3 0 3
This course examines the business and marketing decisions a firm faces when attempting to
establish an electronic business presence on the Internet. E-business involves more than just
Internet sales transactions. It affects an organization’s infrastructure, marketing channels,
customers, and supply chain. Focus is on what a manager needs to know about Internet
infrastructure, strategy formulation and implementation, technology concepts, public policy
issues, and capital infrastructure in order to make effective business decisions. The course
covers emerging e-business models, developing an Internet strategy, using the Internet for
customer relationship management, conducting business through the Internet, and
establishing a Web presence. (prereq: MS-361) 

MS-365 Business-to-Business Marketing 3 0 3
This course covers the strategies and activities involved in the marketing of products and
services to business buyers, government and various marketing intermediaries. It involves
investigating decision-making at all levels of B2B marketing. It will cover developing marketing
programs and plans to build customer relationships with an emphasis on segmentation,
personal selling and customer retention. A customer-focused approach will be used in
analyzing marketing fundamentals. (prereq: MS-361) 
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MS-3680 Fundamentals of Multimedia 3 0 3
Production for Business

This course introduces the student to the technical aspects of production and provides the
opportunity to work in a variety of formats. Emphasis is place on business applications of
multimedia. Essential skills are gained in a sequence that fosters an understanding of the
production process and permits individuals to take on progressively more complex projects.
Skill sets include camera operation, scripting, pre-production planning, lighting, audio and
video editing in a digital environment. (prereq: MS-275 or consent of department chair) 

MS-371 Introduction to Unix Operating Systems 3 0 3
This first course in Unix is designed to acquaint the student with the usage, philosophy and
design behind a robust, open system. The student is exposed to the standard utilities, shell
scripting languages and some of the tools that are commonly available to Unix users. The goal of
this course is to familiarize student with the Unix basics for further study, and to acquaint the
student with the ideals of an open system utilizing multitasking, networking and high-level
computing language manipulation.(prereq: MS-382) 

MS-373 Advanced Unix and System Administration 3 0 3
The second course in Unix is a continuation of the first course, with more emphasis on some of
the topics covered briefly in the earlier course. In-depth coverage of system control and
administration, process manipulation, specialized utilities and PERL scripting is presented.
(prereq: MS-371) 

MS-3803 Intermediate Java Programming 3 0 3
This, the second course in the Java programming sequence, introduces core object-oriented
principles and their implementation in Java. Topics covered include objects and classes,
inheritance and polymorphism, interfaces and inner classes, graphics programming basics,
event handling and exception handling techniques. (prereq: MS-382) 

MS-3804 Advanced Java Programming 3 0 3
This, the third course in the Java programming sequence, introduces topics that are the basis for
building robust, reliable systems in Java. Topics covered include data structures and the
collections API, streams and files, multithreading, networking, and database connectivity.
(prereq: MS-3803) 

MS-3805 Introduction to Enterprise Java Programming 3 0 3
The Java 2 Enterprise Edition (J2EE) is introduced in this course by exploring servlets (Java
server-side components that complement applets on the client-side). All aspects of servlets are
introduced via hands-on programming assignments that exercise the details of how servlets
interface with the client by using Hypertext Markup Language (HTML) and Hypertext Transfer
Protocol (HTTP). Open source components such as Apache, Tomcat-Catalina and Ant will be
used in the hands-on portion of the course. (prereq: MS-3803) 

MS-3806 Intermediate Enterprise Java Programming 3 0 3
The Java 2 Enterprise Edition (J2EE) is further investigated in this course by using JavaServer
Pages (JSP) as a server-side scripting language to quickly develop Enterprise Java Web sites. JSP
expressions, declarations, scriptlets, directives and custom tag libraries are investigated and
used in course programming assignments. Open source components such as Apache, Tomcat-
Jasper, Ant, JUnit, Struts and Velocity are used in the hands-on portion of the course. 
(prereq: MS-3805) 

MS-3807 Advanced Enterprise Java Programming 3 0 3
The Java 2 Enterprise Edition (J2EE) is further explored in this course by using Enterprise
JavaBeans (EJB) as a gateway into legacy applications such as databases, transactions and
security frameworks made popular in enterprise computing environments. EJB home interfaces,
remote interfaces, local interfaces, session beans, entity beans and message beans are
investigated and used in the course programming assignments. Open source components such
as JBoss, JUnit, CVS and Xdoclet are used in the hands-on portion of this course. 
(prereq: MS-3806) 
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MS-3812 C++ Programming for Business 3 0 3
The object-oriented programmer is introduced to the syntax and semantics of the C++
programming language. Students write several programs exploring basic techniques covering
the concepts of: C++ expressions, data types, functions, parameter passing, control structures,
data structures and operator overloading. The basic object model in C++ is covered and the
canonical form of class authorship is stressed (constructors, destructors, copy constructors and
overloading the assignment operator). (prereq: MA-127) 

MS-382 Introduction to Java Programming 3 0 3
The beginning programmer is introduced to the syntax and semantics of the Java programming
language. Students write several programs exploring basic techniques covering the concepts of
expressions, data types, flow of control, modularity of code, program documentation and
commenting style. Simple data structures are introduced, along with the basic object model
concept and simple class constructs. Problems from the world of business are used in
programming assignments. (prereq: MA-127) 

MS-3832 Advanced C++ Programming for Business 3 0 3
This course continues looking into computer systems and software by studying one of the
popular high-level languages, C++. The course provides in-depth study into the structured
concepts of program and algorithm design. Specifically, the inheritance and polymorphism
features of the language are covered, with particular focus placed on algorithm development
using the Standard Template Library (STL). Lab exercises using Microsoft’s Visual C++ and
Unix/Linux K-Develop and Gnu g++ compiler to reinforce the topics presented in the lecture,
while demonstrating the multi-platform nature of this widely-adopted systems programming
language. (prereq: MS-3812) 

MS-387 Computer Systems Analysis and Design I 3 0 3
This course provides a survey of business systems development methodologies, as well as an
overview of the systems development life cycle and the concepts, tools and techniques currently
used in the analysis of management information systems and the design of new systems and
applications. 

MS-388 Computer Systems Analysis and Design II 3 0 3
This course continues the use of systems analysis skills learned in MS-387. Students are
assigned to a project team that does a feasibility study and new system design for a “real-world”
client. (prereq: MS-387) 

MS-389 Data Center Management 3 0 3
This course emphasizes the managerial control and administrative functions associated with
managing a data center. Particular emphasis is placed on organizational structure, operational
metrics/performance measures, acquisition of hardware and software, and management of
critical functions. (prereq: MS-280, MS-342) 

MS-393 Quantitative Management Techniques 3 0 3
This course introduces students to various models and techniques used to assist managers in
decision-making, including application of many of the statistical techniques from MA-340.
Topics covered include decision analysis, linear programming, transportation models, facility
location techniques, waiting lines, simulation and time-series forecasting techniques. 
(prereq: MS-340) 

MS-395 e-business Technologies 3 0 3
Today’s businesses are global in nature. An Internet presence is essential to the marketing and
sales efforts of any organization. Network technologies allow virtual storefronts to compete with
brick-and-mortar (traditional) sales vendors. This course examines what it takes to produce a
“web presence” using a number of tools and technologies (LAMP: Linux, Apache, MySQL and
Perl/Python/PHP). It emphasizes that the business model, expressed as use-case requirements,
has to be satisfactorily completed prior to embarking on a development project. An overview of
e-business technologies will be covered, along with the building of an e-business site. 
(prereq: MS-273) 
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MS-3991 Supply Chain Management 3 0 3
With the growth of information systems, expansion of international competition and the
deregulation of the transportation system, many companies are analyzing and working to
optimize their entire supply chain, from raw materials to ultimate customer. This course
examines the elements of supply chain, including logistics, inventory and information.
Throughout, it emphasizes the need to develop strategies and incentives that optimize the
entire supply chain, not just single units of it. (prereq: MS-342) 

MS-4000H Corporate Leadership Seminar 1 0 1
This course is offered as part of the University Scholars’ Program. Through assigned readings,
interactive lectures with visiting executives, and small group discussions, students will learn
how practicing leaders implement their principles, while reflecting the realities of different
cultural expectations and meeting business demands. The course will provide a forum for
students to learn directly from practicing leaders and to think introspectively about their own
personal values, leadership styles, and long-term aspirations. Enrollment is limited to students
participating in the University Scholars Program (prereq: senior standing) 

MS-4030 Legal Aspects of Health Care Management 3 0 3
This course will provide students with the skills necessary to mitigate liability through risk
management principles, develop relationship management skills, apply an ethical decision-
making framework, incorporate business law procedures, and manage communication. 
(prereq: MS-331) 

MS-4040 Health Care Quality Systems 3 0 3
and Improvement 

Students apply contemporary management methodologies in healthcare environments to
address issues of quality and patient safety. The methodologies incorporate the organizational
change management required to achieve successful outcomes, improved quality and reduced
errors. Students in this course will learn to use and apply the Lean and Six Sigma tools to define,
measure, analyze, improve and control the complex processes of healthcare delivery. These
same tools can also be applied to create quality processes related to the development and
implementation of management solutions. (prereq: MS-3030) 

MS-4060 Marketing and Public Relations 3 0 3
in Health Care

This course details the creation, design, and production of publicity and marketing for health-
related organizations. Topics include strategies of effective public relations lobbying, fund-
raising, news management, market and audience research, needs assessment, role of
stakeholders, and connecting to the community. Students will focus on specific strategies
healthcare managers can use to advance a healthcare organization. (prereq: MS-280) 

MS-4080 Information Technology Systems 3 0 3
in Health Care

This course is an in-depth and comprehensive introduction to concepts and applications of
health information management in health care. Students explore the latest legislation affecting
health data as well as the use of data warehousing, web technologies and database management
systems in health information practice. It includes discussions of electronic medical records,
health care settings, patient records, registers, legal aspects, coding and reimbursement. 

MS-419 CompTia A+ 2 2 3
This course provides students with the knowledge and hands-on lab-based experience
necessary to support personal computers and peripherals. It prepares students for the CompTia
A+ certification exam by providing a firm foundation of technical skills and knowledge. Topics
covered include computer bus architecture, memory technologies, microprocessors, disk
storage, troubleshooting, and operating system installation and configuration. This course is
designed to prepare non-computer literate individuals with the background necessary to enter
the Microsoft MCSE, MCSA, or Novell CNE programs. 
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MS-4203 Microsoft Windows 7 Configuration 2 2 3
This course provides students with the knowledge and skills necessary to install, deploy and
configure Microsoft Windows 7. Topics include installing Microsoft Windows 7, configuring
applications, network connectivity, access to resources, mobile computing, monitoring
performance, and troubleshooting. The course includes face-to-face class sessions, in-class and
virtual labs. The course covers material in Microsoft’s official curriculum course #6292A
(Installing and Configuring Windows 7 Client), and the associated certification exam #70-680
required for the Microsoft Certified Technology Specialist (MCTS) certification. (prereq: one
course in computer programming or computer networking; or equivalent professional
experience) 

MS-4233  Microsoft Windows Server 2008, Active 3 2 4
Directory, and Network Infrastructure Administration

This comprehensive course provides students with the knowledge and skills necessary to handle
the day-to-day management of the Windows Server 2008 operating system, including Active
Directory and Network Infrastructure administration. Topics covered include server
administrator responsibilities such as Server 2008 installation, configuration of the DHCP, DNS,
and RRAS roles, managing the network infrastructure, remote server management, file and print
services, Active Directory Services configuration and management, security and backup. The
course includes face-to-face class sessions as well as in-class and virtual labs. MS-4233 maps to
the Microsoft certification exams #70-640, #70-642, #70-646 and the Microsoft Certified IT
Professional (MCITP): Server Administrator certification. This course replaces MS-4212, 
MS-4222 and MS-4232. (prereq: MS-479 or networking experience equivalent)

MS-433 Small Business Management 3 0 3
Small business management emphasizes the aspects of management that are most important to
the success of a small business firm: understanding the importance of planning, knowing the
customer, and recognizing the problems of owning your own business. Comparison of the
management techniques required in both small and large organizations allows students to see
themselves in the role of entrepreneur, member of a small business organization and member
of the larger corporation. (prereq: junior standing) 

MS-439 Principles of Real Estate 3 0 3
This course is an overview of how to select, finance and maintain real property for personal or
investment purposes. It includes discussions of the real estate market, property rights, tax
issues, cash flow analysis, property valuation and the lending process. (prereq: one course in
economics (e.g. MS-221, MS-2220, MS-322, IE-423)) 

MS-4401 Applied Operations Management: 6 0 6
Lean Lead Certification

This 15-day certificate program offered by MSOE’s Business Excellence Consortium is designed
to introduce tools and concepts of Lean Manufacturing/Operations. It prepares individuals to
facilitate work team events and expects that participants apply the tools when possible in their
work settings. Upon completion, participants will be able to define Lean, describe the principles
of Lean identify and apply Lean tools, determine where and when Lean tools most effective,
implement Lean in their organization. 

MS-4406 Applied Operations Management: 6 0 6
Six Sigma Advanced

This certificate program offered by MSOE’s Business Excellence Consortium includes six, day-
long sessions on the Six Sigma Methodology and tools and how to apply them in operations.
This program provides students with working knowledge of how to continuously make 10x
improvements in productivity through the use of Six Sigma and Design for Six Sigma (DFSS).
Upon completion, students will know how to use and apply the methodology and tools to
quickly impact business results. 
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MS-441 Supervision 3 0 3
This course investigates the supervisor’s role in a modern business including human relations,
motivation and communication. It emphasizes the planning, organizing, staffing, directing and
controlling aspects of supervision through the application of principles to real-life case
situations. (prereq: MS-342) 

MS-4411 Compensation System Design 3 0 3
This course examines various aspects of compensation involving the design and evaluation of
jobs; the measurement and recognition of individual and/or group performance; designs to
attract, maintain and motivate good people; as well as to protect, reward, and enhance work life
and organizational results. (prereq: junior standing) 

MS-442 Management in the Era of Rapid 3 0 3
Technological Change

This course is an assessment of factors critical to the management of organizations experiencing
rapid technological change. Today’s exponential growth of technology is redefining the
resources that are critical in the management of business and industry. In the twentieth century
the critical resources were cash, equipment, facility, raw materials and transportation.
Tomorrow’s critical resources include information. Management’s challenge is twofold. First is
to gather and transform data into useful information. Second is to develop the knowledge and
ability to use the information to successfully manage an organization’s resources. (prereq: SE
major and junior standing) 

MS-443 Labor Relations 3 0 3
This course provides students with a basic understanding of the history, purpose and
development of the labor movement in the United States and describes the various labor
organizations that have evolved, merged and become viable elements of organized labor. It also
takes up the collective bargaining process, and issues and provisions of typical labor agreements
are reviewed and interpreted. (prereq: MS-221; MS-331 is recommended) 

MS-444 Business and Government Relations 3 0 3
This course emphasizes economic and legal analysis of governmental policies toward business.
A review of microeconomic theory is presented in the first section of the material, and such
theory is then applied to analyze statutes in the following areas: consumer protection,
environment, equal employment and the workplace. The rationale and procedures utilized in
traditional economic regulation and deregulation are covered in detail. The course concludes
with suggestions for reforming government regulation of business. (prereq: MS-221, MS-331) 

MS-446 Business Strategy Capstone 3 0 3
This course covers strategic planning and managing of businesses with an emphasis on
integrating major concepts developed in earlier business and management courses. Case
studies are used to ensure a practical appreciation of managing the entire enterprise, from the
development of a mission statement to the implementation of programs to fulfill strategic
objectives. (prereq: MS-4599 or FHL equivalent, senior standing) 

MS-447 Management Readings and Issues 3 0 3
In this course students study the basic functions of management, planning, organizing,
actuating and controlling a seminar setting. Current concepts and controversies are
investigated and discussed based on readings and reference materials in current journals.
Attendance at management association meetings and professional lectures is encouraged.
(prereq: junior standing) 

MS-448 Employment Law 3 0 3
This course provides students with a basic understanding of laws that affect or influence the
personnel function within the firm. An overview of the following topics or laws is included:
discrimination laws, fair labor standards act, equal pay act, regulation of employee benefit
plans, employment-at-will doctrine, and unemployment and workers’ compensation laws.
(prereq: MS-331 and junior standing) 
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MS-449 Human Resource Management 3 0 3
This course looks at the activities that comprise the management of human resources in a
business organization. The scope and intent of human resource practices are identified from a
management perspective with emphasis on: ethics, equal employment opportunity, motivation,
leadership, discipline, and the rights and responsibility of employer/employee. 
(prereq: junior standing) 

MS-450 Management Control Systems 3 0 3
This course uses case studies to analyze and evaluate methods of controlling and motivating
responsibility centers. This includes cost, revenue, profit and investment centers. The following
topics and their implications in responsibility accounting are also covered: motivational aspects
and techniques for measuring performance of those responsible for budgets; return on
investment and residual income; and transfer pricing techniques. (prereq: MS-358) 

MS-451 Personal Tax 3 0 3
Personal tax introduces federal taxation concepts. This user-based course teaches students
successful tax preparation and planning techniques. Students are required to prepare taxes as
part of a term project. (prereq: MS-331, MS-354, MS-356) 

MS-452 Investment and Portfolio Analysis 3 0 3
This course is designed to provide students with a detailed understanding of how to develop,
manage and monitor an investment portfolio. Specific topics covered include a historic
overview of investment returns, security analysis techniques, investment asset allocation,
market efficiency, and modern portfolio theory. The course concludes with an explanation of
optimal investment strategies given a particular individual’s age and financial situation. 

MS-453 Personal Investments 3 0 3
This course investigates methods of obtaining, preserving and increasing personal assets. It
covers financial planning, personal financial statements, budgeting, taxes, money management,
various types of personal debt, housing decisions, various types of personal insurance, and
introduction to stock, bond and real estate investing, and retirement and estate planning.
(prereq: junior standing or consent of department chairperson) 

MS-4544 Financial Management Policies 3 0 3
This course provides students with a survey of current accounting and financial management
trends. Special topics include, but are not limited to, internal control systems, long-range
planning, accounting information systems, emerging technologies, internal and external
auditing, tax strategy and international finance. This course serves as a capstone for the
financial management concentration. (prereq: MS-457, MS-459) 

MS-4545 Finance and Accounting 3 0 3
This course considers the perspective of financial accounting, operation and analysis in
business and industry from the standpoint of professionals working at the middle or project
level of a corporation. Background is presented in the following: elements of financial
mechanics including time value, discounted cash flow and return on investment; financial
statements, specifically income statements and balance sheets; financial concepts of
depreciation, income taxes and cost of capital; and financial operations, in particular capital
budgets. Practical applications also are provided relating to capital investment justification and
new product evaluation. Consideration also is given to the specific operating controls used in
business and how they relate to the day-to-day activities of the professional in marketing,
production and engineering. (prereq: junior standing) 

MS-457 Financial Intermediaries 3 0 3
This course explains the specific functions of the different types of financial intermediaries, the
markets in which they operate, and the value and attributes of the financial instruments they
utilize. Intermediaries discussed include the Federal Reserve, depository institutions, insurance
companies, mutual funds, pension funds and investment bankers. Expanding on topics
introduced in previous finance courses, detail is provided on the structure and operation of the
markets for, and the attributes and valuation of, different financial instruments including
stocks, bonds and derivative securities. (prereq: MS-4599) 
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MS-459 Intermediate Accounting 3 0 3
This course is a continuation of MS-354. The emphasis is on accounting concepts and their
application to stockholder’s equity, working capital, inflation accounting and payroll
accounting. The course also investigates methodology for accounting for partnerships, 
not-for-profit organizations, and company mergers and acquisitions. (prereq: MS-4599) 

MS-4599 Managerial Finance 3 0 3
This course applies the concepts covered in previous finance and accounting courses. Topics
covered include valuation and rates of return, cost of capital, relevant costs in decision making,
capital budgeting, adjusting for taxes and risk, make vs. buy vs. lease decisions, segment
reporting, internal transfer pricing, external pricing of products and services, and investment
banking. Students are required to complete a term project analyzing the desirability of a major
capital acquisition under different financing alternatives. (prereq: MS-358) 

MS-4601 International Marketing and 3 0 3
Export Management

The focus of this course is on the economic, political and cultural differences among nations as
they influence marketing. Students will explore global marketing opportunities for
organizations, laws and practices; develop abilities to identify and evaluate opportunities
abroad; gain skills in gathering information and drawing conclusions; and be expected to
develop an export marketing plan. (prereq: MS-327) 

MS-462 Technical Selling 3 0 3
In this course the work of the individual sales representative or sales engineer employed by the
manufacturer, wholesaler or retailer is reviewed with emphasis on sales to and for industrial and
business enterprises. Characteristics of the successful salesperson, making a good sales
presentation, prospecting for leads, and time and territory management are all discussed in
detail. Role playing of both the salesperson and the purchasing agent is an integral part of the
learning process in this course. (prereq: MS-361) 

MS-4650 Branding and Brand Management 3 0 3
This course will provide an overview of branding and brand management with an emphasis on
how to foster growth within companies. Specifically, brands will be considered assets that need
to be developed and nurtured to fulfill the organization’s financial goals. While the value of
brands has been informally acknowledged for many years, brand management frameworks are
relatively new. Students will use various frameworks and tools to examine how to assess a
brand’s value and how to leverage this value in various brand decisions. (prereq: MS-361 and
junior standing)

MS-467 Marketing Research 3 0 3
This course introduces students to the fundamentals of market research. It covers the major
applications areas for market research, the design and application of basic research tools, the
role of marketing research, and the measurement and evaluation tools used in market research.
(prereq: MS-361 and junior standing) 

MS-468 Promotion and Advertising Strategies 3 0 3
This course provides an in-depth examination of the promotional alternatives available to firms’
advertising, personal sales, sales promotions and public relations. Promotional strategies are
analyzed in view of the company’s marketing objectives, market conditions and the competitive
environment. A basic objective of the course is to study the variables that will determine the
optimal promotional “mix.” (prereq: MS-361 and junior standing) 
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MS-469 Advanced Marketing Strategies 3 0 3
This capstone marketing course provides students with an opportunity to integrate the
concepts and theories they have learned in previous courses and apply them to a wide variety of
marketing problems. It involves a strategic marketing simulation that offers students an
opportunity to make marketing decisions in a group setting and compete against other groups.
The simulation provides a dynamic marketing environment for experiencing marketing
planning, using marketing research, and designing and implementing marketing policies
(targeting attractive market segments, developing product, pricing, distribution, and promotion
strategies for those segments) within a limited budget. (prereq: MS-468 and senior standing) 

MS-4781 Cisco Certified Network Associate 3 0 3
This course offers a practical approach to Internet-working principles with an emphasis on
Cisco Systems CCNA (Cisco Certified Network Associate) techniques and procedures.
Bandwidth expanding devices such a switches and routers are discussed and observed
firsthand. Wide area network technologies including T1/T3, Fractional T1, Frame Relay and
Dialup are investigated from a performance perspective. Students gain significant hands-on
familiarity with Cisco Internet-working devices including bridges, switches and routers.
Students gain experience in labs designing and configuring routers and switches to overcome
limitations in communication and compatibility. This course is designed for students familiar
with networking technologies, multiple protocols and network administration. (prereq: MS-419
or MS-479) 

MS-479 CompTia Network+ 2 2 3
This lab-based course replaces MS-4732 Networking Essentials. Developed by CompTia,
earning the Network+ Certification means that the candidate possesses the knowledge needed
to configure and install the TCP/IP client. The Network+ exam covers a wide range of vendor
and product neutral networking technologies that can also serve as a prerequisite for vendor-
specific IT certifications. Novell accepts the Network+ certification exam in place of its
Networking Technologies exam for all Certified Novell Engineer (CNE) candidates. Topics
covered include in-depth coverage of the OSI Model and the corresponding protocols,
transmission media, protocols, bridging, switching hubs, routers, the 802.x standards and WAN
technologies. 

MS-4795 CompTia Security+ 2 2 3
The CompTia Security+ vendor-neutral certification exam is the worldwide standard of
competency for the foundation-level security practitioner. Companies that have contributed to
the development of the Security+ Certification include IBM, Microsoft, Verisign, the FBI and the
US Secret Service. This lab-based course covers general security topics such as access control
and virus attacks, basics of cryptography, communication security for remote access, email,
wireless networks, operational and organizational security, and infrastructure security. 
(prereq: MS-479) 

MS-480 XML/XSL Programming 3 0 3
Extensible Markup Language (XML) and Extensible Stylesheet Language (XSL) have emerged as
replacement languages for HTML technologies. This course covers core XML elements such as
the Simple API for XML (SAX), the Document Object Model (DOM), XPath, XPointer and
Formatting Objects Protocol (FOP). Open source parsers and translators for XML, such as Xerces
and Xalan, are used in the programming assignments associated with this course. Application
programs in XML are written using either the Java API for XML Processing (JAXP) or the ASP and
C# APIs available in the Microsoft .NET platform. (prereq: MS-2775 or MS-3805) 

MS-4801 Project Management 3 0 3
This course is designed to expose students to the realities of project management through
lecture, discussion and participation in a project meeting. It addresses the topics of people in
projects, project teams and management styles, as well as the tools used to plan, track and
control the outcome such as budgets, Gantt charts, work break down structures, critical path
management and project wrap-ups. (prereq: junior standing) 
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MS-481 C# Programming 2 2 3
Microsoft’s strategy for new products is to tightly integrate data, resources, web services,
documentation and content into a framework, commonly referred to as the .NET framework.
The term .NET refers to network-enabled services that span platforms and systems. This course
will present an introduction to the C# programming language in a Windows environment using
the .NET framework. The CLR (Common Language Runtime) and the FCL (Framework Class
Library) will be explored along with event handling and typical Windows controls. 
(prereq: MS-3803 or MS-3832) 

MS-482 Active Server Pages (ASP.NET) 3 0 3
ASP.NET leverages the power of the Internet with new technologies such as the C# language,
VB.NET and ADO.NET. ASP.NET allows the Internet developer to use a fine-grained approach to
a Web page by utilizing individual code behind each Web control. This course will present an
introduction to the Active Server Pages framework provided by Microsoft’s .NET platform. This
platform allows Web Services to be published and consumed by any user of Web-based devices.
(prereq: MS-3812 or MS-382) 

MS-483 Database Management Systems 3 0 3
An introduction to the elements of database management systems (DBMS) is presented in this
course. Several database models are covered (Hierarchical, Network and Relational), with the
Relational database model emphasized as the most important of the three. Entity relationship
diagrams are used to illustrate the concepts of database design, schemas and normalization.
Relational algebra is used as a basis for the understanding of Structured Query Language (SQL).
The use of relational databases as persistence layers for object-oriented languages is described
through the presentation of database drivers and object-relational mapping mechanisms.
(prereq: MS-2810 or MS-382) 

MS-4831 Advanced Database Management and SQL 3 0 3
This course covers topics in the advanced study of database systems, including: transaction
management, performance enhancement, distributed databases, security models, the Web as a
presentation layer to data, XML as a standard language for data exchange, data warehouses and
data mining are explored in this course. The course examines basic Structured Query Language
(SQL) concepts, including an overview of Microsoft SQL Server, review of tables, stored
procedures, views, and functions, basic/intermediate-level SQL query syntax, and discussion of
SQL query performance. Students will develop simple SQL applications that require parameters
and utilize variables and temporary tables. (prereq: MS-483) 

MS-485 Telecommunications 3 0 3
An overview is provided for both voice and data communications. This course examines the
industry, develops technical understanding of the operation of various devices, and provides
background on the legislative, judicial and regulatory aspects of the Telecommunications
industry. A special emphasis is placed on Local Area Networks (LANs) and Wide Area Networks
(WANs). (prereq: junior standing) 

MS-486 Web Services 3 0 3
As XML is established as the data language for application integration, Web protocols are being
established that automate the business-to-business transactions that take place over the
Internet. This course covers the major protocols that support a service-oriented architecture on
the web, such as the Simple Object Access Protocol (SOAP), the Universal Description,
Discovery and Integration protocol (UDDI), the Web Services Description Language (WSDL),
and other protocols that emerge as important for interoperability. (prereq: MS-480) 
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MS-488 Wireless Programming 3 0 3
Wireless communications are becoming commonplace in business transactions. This course
investigates the protocols, languages and environments that have emerged as important in
wireless processing, such as the Wireless Access Protocol (WAP), the Wireless Markup Language
(WML), the Binary Runtime Environment for Wireless (BREW), and the Java 2 Micro Edition
(J2ME) implementations of CDC, CLDC, MIDP and other protocols important in wireless
communications. (prereq: MS-480) 

MS-4951 German Practicum 9 0 9
This course is required at the end of the formal studies in the exchange program with
Fachhochschule Lübeck, Lübeck, Germany. The practicum and its oral defense is the
culmination of the degree work, when students must complete an extensive project/internship
that entails a mixture of theory and application. The intent is for students to create an
interesting and challenging project that can provide high value for an organization, where the
outcome is a thesis and implementation of recommendations. Projects are typically at firms
with international operations. (coreq: MS-4953 and consent of instructor) 

MS-4953 German Colloquium 3 0 3
This course is required at the end of the formal studies in the exchange program with
Fachhochschule Lübeck, Lübeck, Germany. It is the complement of the German Practicum
experience. Students are required to have an oral defense of their thesis, and at the discretion of
the review committee, a defense of their academic studies. (coreq: MS-4951) 

MS-496 Business and Management Selected Studies 3 0 3
This course provides extended coverage of contemporary business and management topics that
reflect the expertise and interest of Rader School of Business faculty. Selected studies generally
align with concentrations available in business majors including marketing, international
business, financial management, operations, and compute information systems. Topics are
announced in the timetable of classes. This class is limited to 15 students. (prereq: consent of
department chair) 

MS-4970 Practicum in Entrepreneurship 0 0 3
This course provides a structure from which a student engages in an entrepreneurial experience
or project. Under the direction of a faculty advisor, the student is expected to develop a business
plan and engage in plan execution. The business plan must feature innovation, new/improved
product, new/improved service, or new/improved business process. Market viability, economic
analysis, and financial impacts are expected to be demonstrated in course deliverables. 
(prereq: junior standing, consent of department chair) 

MS-4975 Business Management Solutions Project 0 10 3
The project-based course integrates the concepts covered in the BM or IB curricula. In this
course, students work under the direction of a faculty advisor to manage a business project,
including the design and implementation of an appropriate solution to an identified problem.
The project may include a practicum experience. Students are expected to document and
present the results of their project experience. (prereq: junior standing, consent of department
chair) 

MS-4977 Management Information Systems Project 0 10 3
The project-based course integrates the concepts covered in the MIS curriculum. In this course,
students work under the direction of a faculty advisor to manage an information systems
project, including the design and implementation of an appropriate solution to an identified
problem. The project may include a practicum experience. Students are expected to document
and present the results of their project experience. (prereq: junior standing, consent of
department chair) 
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MS-498 Management Internship Experience 0 10 3
This course is designed to allow the junior or senior student to receive credit for valid work
experience in the student’s area of concentration under the guidance of both a faculty member
and a representative of a cooperating firm. The expectation is that the student’s work
experience will extend and/or intensify the student’s understanding of a chosen field of study.
Internship students are expected to take enough additional course work during their internship
to continue to maintain full-time student status. (prereq: junior standing and consent of
advisor) 

MS-499 Independent Study 1 3 3
This selection allows the student, with faculty guidance, to concentrate on an approved subject
of special interest not covered in regularly scheduled courses. This may take the form of
individual or small group supervised study, literature survey, analysis, design or laboratory
study. 

MT-1201 Basic Materials and Processes 3 0 3
This course is an introduction to a variety of industrially important materials and processing
methods. This includes basic mechanical properties for metals, plastics and ceramics, and
select examples of specific steels, aluminums and plastics. The basics of casting, forging,
extrusion, sheet metal forming, powder metallurgy, plastic processes, injection molding and
welding are covered. 

MT-151 Application of Mechanical 3 0 3
Engineering Technology

This course is to familiarize the technical communications student with mechanical
engineering technology job functions. This is demonstrated by exposing the student to a basic
design project as well and through the use of actual assembly and detail drawings that have
been used to manufacture a mechanical product. 

MT-200 Statics 4 0 4
This course involves the study of force systems acting on bodies in equilibrium. The course
includes analysis of forces in trusses, frames, and machine components (2-D and 3-D).
Additional topics include friction, location of centroids, and evaluation of area and mass
moments of inertia. (prereq: MA-126, MA-127, PH-113) 

MT-205 Strength of Materials 4 0 4
This subject is concerned with the behavior of materials and structures under load. Topics of
study include simple stress and strain; torsion; shear and bending moment; corresponding
stresses in beam, beam deflection, combined stresses, Mohr’s Circle; and column theory.
(prereq: MT-200) 

MT-228 Machining Processes 2 2 3
This course deals with the various types of machining operations such as turning, milling,
drilling and reaming. The interpretation of information from engineering drawings into physical
parts is also discussed. (prereq: MT-267) 

MT-2601 Mechanical Components 4 0 4
This course introduces the design process. Fundamentals of gears, shafts, bearings, belts and
chains, and miscellaneous other hardware are studied. Selection of components from catalogs
and handbooks is emphasized. (prereq: MT-205) 

MT-2611 Mechanisms 4 0 4
This class presents the fundamentals of position, velocity and acceleration analysis of
mechanisms. Graphical methods are emphasized, and computer analysis is introduced. Other
topics include mechanism synthesis and cam design. (prereq: MA-126, EG-125) 
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MT-267 Dimensioning and Tolerancing 2 2 3
This course is an introduction to Geometric Dimensioning and Tolerancing (GD&T) standards
as they apply to engineering drawings. Standard practices used to convey part geometry in
particular dimensioning, part layout, material conditions, and tolerances as they pertain to the
stack up of parts to include operation, form, runout, profile, and location tolerances. The
inspection methods used to check part compliance to geometric dimensioning and tolerances
specified will be covered. (prereq: EG-124, MA-126, MA-127) 

MT-303 Dynamics 3 0 3
This subject deals with the motions of particles and rigid bodies and the forces causing them.
Topics include rectilinear and curvilinear motion, rotation and plane motion. Principles include
Newton’s Laws, work and energy, conservation of energy, and impulse and momentum.
(prereq: MA-225, MT-200) 

MT-3101 Fluid Mechanics 2 2 3
This is a course that examines the basic characteristics of fluids. Fundamental fluid properties
(density, viscosity) are examined. Fluid statics focuses on the concept of fluid pressure and its
variation. Fluid dynamics establishes the fluid flow energy equation, and examines the concept
of losses. Applications to turbomachinery are presented. Laboratory experiments support the
concepts introduced in the lecture. (prereq: MA-128, PH-113) 

MT-3111 Thermodynamics 4 0 4
This is an introduction to the fundamentals of thermodynamics for the student in mechanical
engineering technology. The fundamentals of the first law, the second law and property
relations for the pure substance with phase change and ideal gases are covered. 
(prereq: MA-128, PH-113) 

MT-3121 Heat Transfer 3 2 4
The course begins with the thermodynamic principles of power and refrigeration cycles. The
course is also an introduction to heat transfer. The laboratory component of the course provides
hands-on exposure to various thermal-fluid engineering systems. (prereq: MT-3101, MT-3111) 

MT-3301 Electromechanical Instrumentation 2 2 3
Measurement and control devices and their properties are examined. Electrical, mechanical,
thermal, fluid flow and other measurement elements are described and tested. Static, dynamic
and frequency response performance measures are applied to device operating characteristics.
Analog signal conditioning methods are used. (prereq: ET-2550) 

MT-3401 Quality in Manufacturing 3 0 3
This course covers fundamental concepts in statistical process control, quality assurance, and
design of experiments. It provides a brief overview of each of these topics and offers real-life
examples designed to illustrate the appropriate use of each technique. (prereq: MA-262, 
MT-1201) 

MT-3601 Finite Element Analysis 3 2 4
This course is designed as an introduction to the finite element method and a continuation of
the study of solid mechanics begun in MT-205. Lecture topics include steps in the finite element
analysis process; element formulations of spring, truss and beam elements using direct
equilibrium and energy methods; assembly of equations and application of loads and boundary
conditions; interpretation of FEA results; static failure criteria; beam deflections; and pressure
vessel theory. Lab exercises focus on various computer simulations. These exercises will include
1-, 2-, and 3-D truss analysis, thick-wall pressure vessels, 2-D plane stress plane strain analysis,
3-D solid analysis, 3-D design optimization using FEA, and orifice fluid flow. Students will use a
commercial finite element program to simulate the experiments performed in the mechanical
testing laboratory. (prereq: MT-205, MA-225) 
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MT-3611 Solid Modeling 3 2 4
In this course, the use of solid modeling in engineering design will be explored. Students will
learn to create part models, assemblies, and drawings using SolidWorks solid modeling
software. Motion analysis will also be introduced. Integration of solid modeling into the product
design process will be emphasized. (prereq: prior drafting experience) 

MT-3901 Computer Tools 2 2 3
This course introduces basic concepts of computer programming using MATLAB software.
Topics include plotting, root finding, matrix operations, functions, and loops and logical
branching. Also included are advanced features of EXCEL spreadsheets. (prereq: MA-126) 

MT-4001 Advanced Mechanics 3 0 3
This course includes advanced topics in mechanics of materials and dynamics. Mechanics of
materials topics include use of discontinuity functions to find beam deflections, analysis of
statically indeterminate structures, impact loading, static and fatigue failure theories, and
design for fatigue of shafts and threaded fasteners. Dynamics topics include velocity and
acceleration analysis of mechanisms utilizing complex number analysis of vector loop
equations. (prereq: MT-205, MT-2601, MT-2611, MT-303) 

MT-4201 Industrial Materials 3 2 4
This course continues the study of industrially important materials and processing methods
with an emphasis on the relationship between structure, properties and processing. Topics
include strengthening mechanisms in metals, phase diagrams, heat treating, plastic properties,
and failure modes for metals and plastics. The course includes a lab component for the
verification of heat-treating steel, brass, aluminum, and for testing of mechanical properties.
(prereq: CH-310, MT-1201, MT-205) 

MT-4301 Feedback Control Systems 3 2 4
This course introduces open-loop and closed-loop control systems by means of Laplace-
domain block diagrams. Differential equations are used to write mathematical models of
mechanical, electrical and other systems. Transient and steady-state responses of first-order
and second-order systems are examined. Frequency response, including the development of
Bode plots, is included. Feedback systems employing controllers are implemented in both
laboratory sessions and computer simulations to study the performance of components and
systems. (prereq: MA-226, MT-3301, MT-3901) 

MT-4401 Hardware in Manufacturing 3 2 4
This course is an overview of modern equipment and processes used in automated
manufacturing. Investigations of various hardware topics are conducted including robotics,
material handling systems, automatic storage and retrieval systems, and CNC equipment. Lean
and agile manufacturing strategies are introduced. (prereq: senior standing) 

MT-4501 Mechanics 3 0 3
This course is designed as an introduction to engineering mechanics for electrical engineering
technology students. Topics include a brief review of vector algebra; properties of plane areas;
equilibrium of particles and rigid bodies in a plane; velocity and acceleration analysis of simple
mechanisms; Hooke’s Law; and stresses in members subjected to axial, torsion and bending
loads. (prereq: ET-3201, MA-225, PH-113) 

MT-4502 Mechanics 3 0 3
This course is designed as an introduction to engineering mechanics for electrical engineering
technology students. Topics include an introduction to vector algebra; equilibrium of particles
and rigid bodies in a plane; velocity and acceleration analysis of simple mechanisms; Hooke’s
Law and stresses in members subjected to axial, torsion and bending loads. (prereq: MA-225,
PH-113)
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MT-4511 Thermodynamics and Heat Transfer 3 0 3
This course is a study of the fundamental concepts and laws of heat transfer, with supporting
foundation in thermodynamics. Applications include heat sink design and cooling
considerations in electrical and electronic systems. (prereq: CH-310, MA-227) 

MT-466 Tool Design 2 2 3
In this course students examine the design, construction, and performance characteristics of
industrial manufacturing tooling. Design strategies based on work piece function, quality
assurance measures, production capabilities, and human factors are explored. Students are
required to produce all documentation necessary for the complete fabrication of a tool of their
own design. (prereq: IE-423, MT-1201, MT-228) 

MT-4901 Capstone Project 2 0 3
Students work individually to investigate solutions to an engineering problem. Students are
expected to formulate a scope of work, research relevant literature, and design and analyze
possible solutions. A written report and oral presentation are required. (prereq: permission of
program director and advisor needed before registration.) 

MT-498 Topics in Technology 3 0 3
This course allows students to obtain knowledge in emerging technologies. Subjects that can be
studied are those that are not included in normal course work in either the mechanical or
manufacturing engineering technology programs. The purpose is to promote the exploration of
new and developing fields. (prereq: senior standing, consent of program director, consent of
instructor) 

MT-499 Independent Study 1 0 3
This course allows the student, with faculty guidance, to concentrate on an approved subject of
special interest not covered in regularly scheduled courses. This may take the form of individual
or small group supervised study, literature study, analysis, design or laboratory study. (prereq:
senior standing, approval of instructor, approval of program director) 

NS-1001 Drill and Information Briefing 0 0 0
Weekly formations focusing on Marine Corps and Navy drill, ceremonies, and inspections.
Classroom instruction on special interest areas to the prospective naval officer such as financial
responsibilities, career opportunities, leadership, maritime strategy, national security and
sailing. Instruction and application of the fundamentals of unit organization, the chain of
command, and how to properly wear and inspect uniforms. Designed to develop teamwork,
leadership, management, and initiative. Offered every term. Required of all NROTC students.
SNC/UNC grade assessment. 

NS-1009 Introduction to Naval Science 2 0 2
General introduction to seapower and the naval service. The instruction places particular
emphasis on the mission, organization, regulations and broad warfare components of the Navy.
Included is an overview of officer and enlisted rank and rating structures, procurement and
recruitment, training and education, promotion and advancement, and retirement policies.
Offered fall term. Non-NROTC students require consent of department chair. 

NS-1022 Sea Power and Maritime Affairs 1 3 0 3
Influence of U.S. sea power and maritime affairs on international economic and political
relationships. Classroom discussions based on independent reading. Offered winter term. Non-
NROTC students require consent of department chair.

NS-1023 Sea Power and Maritime Affairs 2 3 0 3
Continuation of NS-1022. Offered spring term. (prereq: NS-1022, non-NROTC students require
consent of department chair)
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NS-1142 Naval Ship Systems 1 3 0 3
Ship design, construction, types and missions. Ship compartmentalization, interior
communications, propulsion, auxiliary power and ship control systems. Elements of ship design
for safe operation. Ship stability characteristics. Offered fall term. Non-NROTC students require
consent of department chair

NS-1151 Navigation and Naval Operations 1 3 0 3
Theory, principles and procedures of ship navigation and movements. Nautical astronomy,
oceanographic factors, piloting, celestial navigation, celestial sights, sextants, charts,
publications, electronic aids and inertial navigation systems. Rules of the nautical road, lights,
signals, and navigational aids. Offered winter term. Non-NROTC students require consent of
department chair

NS-1152 Navigation and Naval Operations 2 3 0 3
Continuation of NS-1151. Offered spring term. (prereq: NS-1151 or consent of department
chair) 

NS-1161 Evolution of the Art of War 3 0 3
Military principles and concepts throughout history. Tactical and strategic applications in
selected engagements. Offered alternate fall terms. Non-NROTC students require consent of
department chair

NS-1181 Amphibious Warfare 3 0 3
Application of amphibious doctrine to battles throughout history. Offered alternate fall terms.
Non-NROTC students require consent of department chair

NS-1185 Leadership and Management 3 0 3
Stress on experiential approach to leadership and management with military emphasis.
Motivation and communication theory and practice. Group dynamics and decision making
techniques. Lines of control and organizational structure. Case studies, experiential exercises
and situational problems will be used. Offered fall term. Non-NROTC students require consent
of department chair

NS-2152 Navigation and Naval Operations 2 3 0 3
Theory, principles and procedures of ship navigation, movements and employment. Tactical
formations and dispositions, relative motion and maneuvering board solutions. Analysis of
tactical plots for force effectiveness. Offered winter term. Prereq: NS-1151. Non-NROTC
students require consent of department chair 

NS-2153 Navigation and Naval Operations 3 3 0 3
Continuation of NS-2152. Offered spring term. (prereq: NS-1151 and NS-2152, non-NROTC
students require consent of department chair)

NS-2162 Naval Ship Systems 2 3 0 3
Theory and principles of operation of naval weapons systems including types, capabilities, and
limitations. Theory of target detection, acquisition, identification and tracking. Principles of
trajectories. Offered winter term. (prereq: NS-1142, non-NROTC students require consent of
department chair)

NS-2163 Naval Ship Systems 3 3 0 3
Theory and principles of operation of naval weapons systems including types, capabilities, and
limitations. Theory of target detection, acquisition, identification and tracking. Principles of
trajectories. Offered spring term. (prereq: NS-1142 and NS-2162, non-NROTC students require
consent of department chair)
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NS-2186 Leadership and Core-Value-Based 3 0 3
Decision-Making 1

Application of techniques and theories learned in NS-1185. Practical application of sound
leadership and ethics to Navy situations. Investigation of levels of ethical decision-making:
legal, constitutional , utilitarian, divine. Examination of role of honor, courage and commitment
in leadership. Offered winter term. (prereq: NS-1185, non-NROTC students require consent of
department chair)

NS-2187 Leadership and Core-Value-Based 3 0 3
Decision-Making 2

Continuation of NS2186. Offered spring term. (prereq: NS-1185 and NS-2186, non-NROTC
students require consent of department chair)

NS-2964 Practicum in U.S. Marine Corps 4 0 4
Leadership and Management

Provides instruction and practical application of leadership and management techniques used
in the Marine Corps and Naval Service. The course is held at the Officer Candidate School at
Quantico, Virginia. S/U grade assessment. (prereq: junior standing in USMC option)

NS-4995 Independent Study in Naval Sciences 3 0 3
Independent study of special topics in Military Science under faculty supervision. Topics
selected by student/faculty conference. Course can be taken for 1-3 credits. (prereq: consent of
department chair)

NU-102 Orientation to Nursing 0 2 1
This course is designed to provide information and orientation to first-year nursing students.
Course content includes development of academic, personal, and interpersonal skills that will
help the student succeed in college and develop a sense of campus involvement. Topics covered
include: academic policies and procedures, time management, study skills, taking
examinations, and nursing career opportunities. Emphasis is placed on identifying and
understanding the college resources available to students to aid them in obtaining information
relevant to their academic career as well as their personal goals. Practice and feedback are given
to enhance skills in oral presentation, written expression, classroom discussion and group
participation. 

NU-200 History and Theories of Nursing 3 0 3
This course is designed to enable the beginning student to examine nursing from a historical as
well as present day perspective. The concepts of nursing, person, environment and health are
examined. Conceptual frameworks, nursing theories, trends and issues and professional
nursing practice are explored. 

NU-2010 Health Assessment of Individual 3 6 5
This course provides the student with the knowledge and skills necessary to perform a health
assessment of individual clients of all age. Emphasis is placed on taking a comprehensive health
history and physical examination and use of appropriate nursing diagnoses. Opportunities are
provided to apply assessment skills in a variety of settings. Caring and transcultural concepts are
integrated. (prereq: CH-2260, NU-220, SS-462, TC-452, NU-210, BI-256, 
BI-172 (C grade), BI-273 (C grade), BI-274 (C grade), MS-1850, SS-460, coreq: NU-2020 or 
NU-2320, NU 200)

NU-2020 Health Assessment of Family and Community 2 3 3
The emphasis in this course is assessment of the environment of the individual client.
Opportunities are afforded for community assessment in an urban and/or rural setting as well
as assessment of the family at various life stages in the community. (prereq: NU-210, SS-462, 
BI-274, BI-172, BI-273, NU-210, TC-452) 
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NU-2320 Health Assessment of Family 3 0 3
The emphasis in this course is assessment of family and the nurse’s role in partnering with
families to achieve their optimal health outcomes. The student is introduced to the value of the
theoretical frameworks such as family theories, systems theory, interaction theory and
developmental theory as basis for nursing practice. In addition, the family health history
focused on family strengths will be highlighted including family genogram and the importance
of considering genetics/genomics in identifying risk factors. The family home will be discussed
as a significant variable in family health status. The important role of family members in health
care decisions, relationships within families and the role of the nurse in creating family friendly
situations and environments in health care settings will be addressed. (prereq: CH-2260, 
NU-200, SS-462, TC-452, NU-210, BI-172 (C grade), BI-273 (C grade), BI-274 (C grade), 
coreq: NU-220, NU-274, NU-2020)

NU-210 Concepts of Professional Nursing Practice 3 0 3
This course prepares nursing students for the role of the professional registered nurse.
Emphasis is placed on understanding professional nursing practice in the context of its social
contract with society. Students are also introduced to the nursing process and Gordon’s
Functional Health Patterns and apply them in the development of a behavioral change project
to promote their own health. (prereq: EN-131; coreq: SS-462) 

NU-220 Health Care Terminology 2 0 2
Emphasis is on language acquisition and comprehension related to health care problems. 

NU-2520 Primary Dynamics of Professional 4 9 7
Nursing Care

This course introduces the student to the application of basic concepts appropriate to
professional nursing care. These concepts include the nursing process, critical thinking, role
expectations and health promotion-health maintenance across the life span for clients in variety
of settings. The concepts of illness prevention and health restoration are also introduced in this
course. (prereq: BI-256, CH-2260, NU-2010 (C grade), NU-2020 (C grade), BI-290 (C grade), 
BI 2810 (C grade), coreq: NU-382, NU-391) 

NU-260 Nutrition 2 0 2
This course introduces nutritional concepts as they relate to human health and fitness. Topics
include a basic introduction to nutrition covering carbohydrates, lipids, proteins, vitamins and
minerals. Further topics include “what is a healthy diet,” metabolism, energy balance, and the
impact of nutrition on health and disease. (prereq: BI-102, CH-223) 

NU-2810 Pharmacology I 3 0 3
This course introduces the students to the effects of drugs on physiological systems. Topics
include general principles of pharmacology, cancer chemotherapy, chemotherapy of infectious
agents, modulators of immune function, drugs affecting fluid and electrolyte balance,
peripheral nervous system pharmacology, cardiovascular pharmacology and respiratory
pharmacology. (prereq: BI-102, BI-172, BI-273, BI-274) 

NU-290 Pathophysiology I 4 0 4
This course provides students with an understanding of the disease process, including
etiologics, manifestations, diagnoses and treatment modalities. Topics covered include central
concepts of pathophysiology, alterations in cellular function, cardiovascular alterations, and
alterations in respiratory functions. Further topics include alterations in fluid, and electrolyte
acid-base homeostasis, and genetics. (prereq: BI-102, BI-172, BI-273, BI-274) 
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NU-300 Transcultural Nursing 3 0 3
Describes cultural influences on beliefs, values, and practices in relation to health, illness, and
health seeking behaviors for the purpose of providing culturally congruent and competent
nursing care. This course will allow the nurse to expand their view of human beings in a cultural
context. It is the human being that is perceived as functioning, whole units who with integrity
and uniqueness utilize symbols to communicate within their environment. The learner will
have the opportunity to explore how the perceptions, values and roles are influenced by culture,
also how the perceptions and environment of the nurse affect the nursing system. Cultural
competence is defined as the attitudes, knowledge, and skills necessary for providing quality
care to diverse populations.  

NU-3100 Principles of Electrocardiograph (ECG) 3 0 3
Interpretation and Monitoring

The ECG interpretation and monitoring course focuses on the essential information needed to
interpret cardiac dysrhythmias. ECG recognition skills are developed and associated with client
signs and symptoms. Technology used in monitoring cardiac rhythms is explored from design
and user perspective. Current pharmacology for treatment of cardiac dysrhythmias is
addressed. Simulation technology is incorporated into course providing students with real time
rhythm identification and treatment. (prereq: consent of instructor or NU-382) 

NU-330 Nursing Care of Clients with 3 12 7
Episodic Health Challenges I

The focus of this course is on the nursing concepts necessary to provide holistic care across the
life span. Students are provided with opportunities to expand their abilities in critical thinking
and decision making in multicultural clinical settings. This course is designed to integrate use of
the nursing process in the planning, implementing and evaluation of care. (prereq: CH-223,
NU-260, NU-2520, NU-391 (C grade), NU-382 (C grade), NU-2810 (C grade), NU-290 (C grade),
coreq: HU-332)

NU-3300 Nursing Care of Clients with 4 12 8
Eposodic Health Challenges I 

The focus of this course is on the nursing concepts necessary to provide holistic care across the
life span. Students are provided with opportunities to expand their abilities in critical thinking
and decision making in multicultural clinical settings. This course is designed to integrate use of
the nursing process in the planning, implementing and evaluation of care. (prereq: CH-223 or
CH-2260, NU-260, NU-2520, NU-391 (C grade), NU-382 (C grade), NU-2810 (C grade), NU-290 
(C grade), coreq: HU-332)

NU-331 Nursing Care of Clients with 3 12 7
Episodic Health Challenges II

The focus of this course is a continuation of the nursing concepts necessary to provide holistic
care across the life span. Students continue to explore all dimensions of health with an
emphasis on developing collaborative skills. In this course, students expand their abilities to
integrate the nursing process with individuals and families who are facing episodic health
challenges. (prereq: NU-200, NU-330) 

NU-3320 Complementary and Integrative 3 0 3
Health Therapies

This interdisciplinary course examines the principles, practices, use and outcomes of
complementary and integrative health therapies. The course will provide evidence-based
complementary tools for health care providers of the field, review selected systems of alternative
healing and specific healing modalities that are used in the general population, while
incorporating critical thinking, and therapeutic communication within the scope of
professional practice. (prereq: NU-2010, consent of instructor) 

NU-333 Contemporary Issues in Nursing 2 0 2
Current thought, issues and research pertinent to the changing health care environment.
Students may retake with topic change. (prereq: NU-331, consent of Instructor) 



Lecture Lab Credit In
Hours Hours Quarter

Per Week Per Week Hours

342

NU-340 Nursing Care of Clients with 3 12 7
Chronic Health Challenges

The emphasis of this course is on application of the nursing process to clients of all ages 
who are experiencing continuing challenges to their health status. Emphasis is placed on
communication skills with these clients and their families in a variety of settings. 
(prereq: NU-331, NU-390) 

NU-3400 Nursing Care of Clients with 3 6 5
Chronic Health Challenges

The emphasis of this course is on application of the nursing process to clients of all ages 
who are experiencing continuing challenges to their health status. Emphasis is placed on
communication skills with these clients and their families in a variety of settings. 
(prereq: NU-331, NU-390)

NU-360 Nursing Care of the Community 3 3 4
This course focuses on the community as client. Emphasis is placed on application of the
nursing process to the community and includes political activism as an important aspect of
nursing interventions for the community. (prereq: NU-331, NU-390) 

NU-3600 Nursing Care of Community 4 6 6
This course focuses on the community as client. Emphasis is placed on application of the
nursing process to the community and includes political activism as an important aspect of
nursing interventions for the community. (prereq: NU-331, NU-390)

NU-3820 Pharmacology II 2 3 3
This course introduces students to the effects of drugs on biologic systems. Topics covered
include central nervous system drugs, drugs for endocrine disorders, drugs for bone and joint
disorders, gastrointestinal drugs, and drugs affecting women's health. Includes lab. 
(prereq: BI-2810)

NU-390 Nursing Research 3 0 3
This course introduces the student to the concepts of the research process and its application to
nursing practice. Emphasis is placed on students becoming knowledgeable consumers of
research as they expand their nursing practice. (prereq: MA-315, NU-200, NU-330) 

NU-391 Pathophysiology II 4 0 4
This course provides a continuation of knowledge in the understanding of the disease process,
including etiologie, manifestations, diagnoses and treatment modalities. Topics covered include
alterations in the functions of male and female genitourinary system, gastrointestinal system,
endocrine functions and metabolism alteration and renal function. Further topics include
alterations in neural function, neuropsychological function, musculoskeletal functions, and
integumentary system. (prereq: BI-290) 

NU-4600 Nursing Care of Clients with 3 0 3
Mental Health Challenges

Pattern manifestations of mental health are the focus of this course. The student is offered the
opportunity to develop a knowledge base, to develop competent communications skills and to
explore the therapeutic use of self. Students participate in, observe and evaluate their clinical
nursing, promoting mental health. The student explores aspects of individual traits and states,
diverse mental health environments, transculturalism, legal and ethical issues, mental health
research and current trends in mental health. (prereq: SS-466, NU-360) 

NU-4700 Nursing Care of Clients with Complex 3 12 7
Chronic Health Challenges

This course expands the application of the nursing process from clients with continuing health
challenges to clients with multiple chronic nursing diagnoses. Emphasis is placed on nursing
interventions that provide palliative care for the dying client as well as restorative care for the
client with multiple health challenges. (prereq: NU-340, SS-466; coreq: NU-4600) 
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NU-4710 Nursing Care of Clients with Complex 4 12 8
Episodic Health Challenges

This course provides the student with the opportunity to apply theory and research findings to
the care of critically ill persons across the lifespan. Using critical thinking skills, the student
interprets changing health patterns in a complex technological setting and facilitates balance
for the person and his/her environment. (prereq: NU-4700, NU-4600) 

NU-485 Nursing Clinical Elective 2 12 6
This course is designed to provide the student with the ability to integrate application of nursing
concepts under the mentorship of a preceptor. In consultation with faculty, students select a
clinical area of practice that will assist them in meeting their learning objectives. 
(prereq: NU-4600, NU-4710) 

NU-486 Synthesis of Nursing Care 4 0 4
This course is designed to assist the student in synthesizing the concepts of nursing care for
professional nursing practice. The student is expected to exhibit critical thinking skills,
independent decision making and judgment. (prereq: NU-4710) 

NU-4860 Synthesis of Nursing Care 3 0 3
This course is designed to assist the student in synthesizing the concepts of nursing care for
professional nursing practice. The student is expected to exhibit critical thinking skills,
independent decision making and judgment. (prereq: NU-4710

NU-4870 Transition to Professional Nursing Practice I 1 0 1
This is the first in a two-course series which includes an in-depth focus on the requirements the
nursing student needs to meet to transition into the role of professional nurse following
graduation. Emphasis is placed on examining regulatory bodies that govern nursing practice
such as National Council State Board of Nursing and State Law; review of a student-created
professional portfolio; self assessment inclusive of an RN predictor exam and preparation for
taking the NCLEX-RN licensure exam; as well as discussion of formal and informal educational
opportunities available after graduation, such as continuing education credit and graduate
education. (prereq: senior clinical placement) 

NU-4880 Transition to Professional Nursing Practice II 1 0 1
This is the second in a two course series which includes an in-depth focus on the requirements
the nursing student needs to meet to transition into the role of professional nurse following
graduation. Emphasis is placed on examining regulatory bodies that govern nursing practice
such as National Council State Board of Nursing and State Law; review of a student-created
professional portfolio; self assessment inclusive of an RN predictor exam and preparation for
taking the NCLEX-RN licensure exam; as well as discussion of formal and informal educational
opportunities available after graduation, such as continuing education credit and graduate
education.  (prereq: NU-4870)

NU-4960 Nursing Leadership and 1 3 2
Professional Orientation I

This is the first of a two part, consecutive leadership series designed to assist students in the
transition from college life to professional life. Theories and principles of professional practice,
leadership, and change are applied. Theories and principles of change, collaboration and
organization are applied to maximize optimum health for people and their environment. A
professional practice project is a cumulative project that spans the two courses. (prereq: senior
clinical placement)

NU-4970 Nursing Leadership and 
Professional Orientation II 2 3 3

This is the second of the two part, consecutive leadership series designed to assist students in
the transition from college life to professional life. Theories and principles of professional
practice, leadership, and change are applied. Theories and principles of change, collaboration
and organization are applied to maximize optimum health for people and their environment.
The professional practice project is completed in this course. (prereq: NU-4960)  
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NU-499 Independent Study 1 0 1
This selection allows the student, with faculty guidance, to concentrate on an approved subject
of special interest not covered in regularly scheduled courses. This may take the form of
individual or small group supervised study, literature survey, analysis, design or laboratory
study. (prereq: junior standing, and up to three credits may be taken with approval of program
director or department chair) 

OR-100 Freshman Orientation 1 0 0
This course is designed to provide information and orientation to members of the freshman
class. The lecture series greatly aids first-quarter students in successfully adjusting to their
individual academic programs and college life in general. Emphasis is placed on how and where
to obtain help, academic policies and procedures, career choices, the mentoring program,
learning and teaching styles, and organization of the curricula. Open discussion and a
question/answer period follows each presentation. 

OR-100H Honors Freshman Orientation 1 0 0
This course is designed to provide information and orientation to members of the University
Scholars Program. The lecture series greatly aids first-quarter students in successfully adjusting
to their individual academic programs and college life in general. Emphasis is placed on how
and where to obtain help, academic policies and procedures, career choices, the mentoring
program, learning and teaching styles, and organization of the curricula. Open discussion and a
question/answer period follow each presentation. 

OR-101 Strategies for Academic Success 1 0 0
This course is designed to help students admitted to MSOE on probation develop effective study
strategies and understand the learning process. Students learn to apply proven strategies for
preparing for exams, managing time, reading and studying efficiently, and setting goals.
Through discussion and other activities, they reflect on their college experiences and begin to
view learning as a process that can be planned and monitored. (prereq: probationary admission
status) 

OR-1911 Pathways to Academic Student Success 1 0 0
This course is designed to help students who are placed on academic probation develop the
necessary skills such as time management, study skills, goal setting, motivation, and others to
become independent learners and successful MSOE students. Through discussion, weekly
tutoring, regular meetings with their instructor, and other activities, students will learn to take
responsibility for their own learning. 

OR-2000 Leadership and Teamwork 0 2 1
This course is designed to give students a good working knowledge of multiple aspects of
managerial processes such as motivation and communication patterns, group processes,
leadership approaches, use of power, development of trust, effective group facilitation,
negotiation and persuasion, conflict resolution, effective change, and ethics. Current trends and
issues such as globalization and diversity are emphasized throughout the course. Emphasis is
given not only to the theoretical context, but the practical consequences of leadership and
teamwork with special emphasis placed upon Servant-Leadership. 

OR-3000 Applied Servant-Leadership 0 2 1
This course is designed to give students a comprehensive knowledge of the nature, styles, and
skills of Servant-Leadership, utilizing historic and contemporary models and emphasizing the
moral roots of responsible leadership. Students will participate in a field experience in the
greater Milwaukee community, combined with reflection and discussion in small groups on
local, regional, national, and global issues in Servant-Leadership. Current trends and challenges
in diversity and social and civic awareness are emphasized throughout the course. Special focus
is given to the practical consequences of Servant-Leadership and teamwork with special
prominence placed upon consensus building, teamwork, conflict resolution, empathic listening
and positive change. 
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OR-301 Transfer Student Orientation 1 0 0
This course is designed to provide information and orientation to students transferring into
MSOE from another institution. The lecture series is intended to help transfer students
understand and adapt to established practices and policies and effectively adjust to their new
educational environment. Among topics covered are transfer credit, academic policies and
procedures, career options and leadership, registration procedures, and course prerequisites
and scheduling. Only students transferring into MSOE from another institution are required to
schedule this course. 

OR-307S Transfer Orientation Seminar 1 0 0
This course serves as an introduction to MSOE for transfer students who have completed at least
24 semester credits or 36 quarter credits at another college or university. The course usually is
held on one Saturday early in the quarter. Topics that are typically covered include an overview
of specific transfer programs, the MSOE computer system, the library, MSOE policies and
procedures, campus resources, critical thinking, and multicultural diversity. (prereq: consent of
an academic program advisor) 

OR-402 Professional Guidance 1 0 1
The objective of this course is to assist students in the transition from college life to professional
life. The course provides students with techniques for and experiences in conducting a
successful job search, preparing letters of application and resumes, and preparing for job
interviews. It also examines the concepts of success, lifelong learning, and professional
responsibilities. (prereq: junior standing) 

PH-113 College Physics I 3 2 4
This is an introductory presentation of the fundamental concepts and principles of mechanics
and heat. Vectors, motion with constant acceleration, Newton’s Laws, work, energy and
momentum are discussed in the mechanics portion of the course. Temperature, thermal
expansion, heat capacity and heat transfer mechanisms are discussed in the heat portion. The
associated laboratory correlates theory with experimental results and gives students direct
experience with some of the concepts presented in the lectures. The laboratory also provides an
opportunity for students to become familiar with laboratory instruments, and techniques, and
report writing. This course replaces PT-110. Not for credit for students who have completed 
PH-130. Designated as laptop course. (prereq: MA-127) 

PH-123 College Physics II 3 2 4
The first section of this course covers the principles of electricity and magnetism. Specific topics
covered include Coulomb’s law, electric fields, electric potential, capacitance, simple DC
circuits and Ohm’s law, forces on charged particles in magnetic fields, and magnetic fields due
to electric currents. The last section of this course covers the principles of geometric and
physical optics. The laws of reflection and refraction are discussed and these laws are used to
study the ways in which mirrors and lenses can be used to form images. Interference is
discussed and applied to double slits and thin films. The associated laboratory is designed to
give students direct experience with the concepts presented in lecture. The laboratory also
serves to familiarize students with laboratory techniques and equipment. This course replaces
PT-220. Not for credit for students who have credit for PH-2020. Designated as a laptop course.
(prereq: PH-113) 

PH-130 Applications of Physics 3 2 4
This course is intended to provide students in nontechnical fields with the fundamentals of
physics. Topics include mechanics, energy, fluids, thermodynamics, optics, and nuclear
physics. Laboratory experiments complement the lecture material and provide work on report
writing skills. Not for credit for students who have credit in PH-2010, PH-110, PH-113 or 
PT-110. (coreq: MA-127) 



Lecture Lab Credit In
Hours Hours Quarter

Per Week Per Week Hours

346

PH-199 Project in Physics 0 0 0
Students are given the opportunity to pursue an approved subject not covered in regularly
scheduled course work. This may take the form of individual or small group studies, literature
surveys, and laboratory or research projects. Weekly meetings with the course adviser are
required. A final report to be filed in the Physics and Chemistry Department may also be
required. This course is offered to students with freshman or sophomore standing and does not
meet the requirements for the Minor in Physics. Credit in this course will be determined after
consultation with the instructor. Students with junior or senior standing should request PH-499.
(prereq: consent of the course advisor and the Physics and Chemistry Department chairperson.) 

PH-2010 Physics I - Mechanics 3 3 4
This course is a calculus based introduction to mechanics. Topics include: linear and rotational
kinematics and dynamics, work, energy, and momentum. The mathematical level of this course
includes the use of vector algebra and elementary applications of differential and integral
calculus. The laboratory part of the course emphasizes measurement precision, experimental
technique, analysis of data, and report writing. Together with Physics II and Physics III (PH-2020
and PH-2030), this course provides one year of university level physics. No more than 4 credits
can be counted in any combination with PH-113 or PH-130. (prereq: one year of high school
physics with a grade of B, MA-136 or MA-136A; coreq: MA-137 or MA-137A or MA-1410H, 
CH-200 or CH-2100H) 

PH-2020 Physics II - Electromagnetism and Optics 3 3 4
This course is the calculus based continuation of PH-2010. The purpose of this subject is to
acquaint the students with the fundamental laws of electricity, magnetism, and optics.
Particular topics include: electrostatic vector fields, scalar potential, capacitance and dielectrics,
energy and force in electrostatic systems, current, resistance and electromotive force, magnetic
fields and forces, electromagnetic waves, laws of reflection and refraction, geometrical optics
and image formation, and interference and diffraction. (prereq: PH-2010, CH-200 or CH-2100H,
MA-137 or MA-137A or MA-1410H; coreq: MA-231 or MA-231A or MA-1420H) 

PH-2030 Physics III - Thermodynamics and 3 3 4
Quantum Physics

This is a continuation of Physics I and Physics II (PH-2010 and PH-2020). Topics covered
include: the kinetic theory of gasses, the microscopic description of heat capacity and heat
transfer, the first and second laws of thermodynamics, the quantum description of atoms,
molecules and solids, and selected topics in special relativity and nuclear physics. Together with
Physics I and Physics II (PH-2010 and PH-2020), this course provides one year of comprehensive
university level physics. (prereq: PH-2020, MA-231 or MA-231A or MA-1420H; coreq: MA-235) 

PH-320 Lasers and Applications 2 2 3
This course prepares students for understanding the practical applications of lasers in industry.
The course begins with a brief review of the principles of optics and a discussion of atomic
structure and energy levels as related to lasers. Discussions of low power lasers include their
application to telecommunications, reading, writing, alignment and holography. High-power
laser applications including cutting, welding, drilling, and marking are discussed. Laboratory
sessions give students hands-on experience in spectroscopy, laser safety, laser beam properties
and laser applications. (prereq: PH-123 or PH-2020, MA-137 or MA-225) 

PH-322 Introduction to Optics and Photonics 2 2 3
This course is designed to help students gain an understanding of the fundamental principles of
optics and photonics. Topics covered include the properties and operating principles of sources
and detectors of light, the principles of reflection, refraction, image formation, image
aberrations, absorption, scattering, fiber optic communications, polarization, diffraction,
interference, lasers, and holography. Applications of the principles of optics and photonics are
emphasized with examples that range from optics in nature to optics and photonics in science
and engineering. In the associated laboratory section, students have opportunities to gain
hands-on experience in the MSOE Applied Optics Laboratory and the Photonics and Sensors
Laboratory. (prereq: PH-123 or PH-2020) 
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PH-324 Fiber Optics and Fiber Optic Sensors 2 2 3
This course provides a theoretical and experimental foundation of fiber optics, fiber optic
communication, optical sources, detectors and fiber optic sensors. Topics include
electromagnetic propagation, reflection and refraction, optical modes, dispersion, scattering,
carrier loss, optical time-domain reflectometry, light-emitting and laser diodes, photonic
crystals and band-gap fibers. Techniques and applications for fiber optic communication
systems will be studied, including bit rate and bandwidth, wavelength-division multiplexing,
filters, optical switching and coupling, and optical amplifiers. (prereq: PH-123 or PH-2020 and
PH-2030 or PH-220 and PH-230) 

PH-325 Acoustics and Illumination 3 0 3
The first part of this course covers the science of generation, propagation and reception of
sound. Included are vibration of strings and membranes, acoustic radiation, transmission,
diffraction and absorption coefficients, as well as room acoustics and the psychological effects
of sound, music and noise. The second part of this course acquaints students with the basic
physics of light and illumination. Included are lectures on photometry and photometric units,
interaction of visible light and matter, color and lighting calculations for room interiors. 
(prereq: PH-2010) 

PH-341 Introduction to Astronomy 3 0 3
and Astrophysics

This is an introductory survey covering topics that range from a discussion of the observations
and experiments of the earliest astronomers to a consideration of the most recent developments
involving black holes, the detection of gravitational waves, and the search for extrasolar planets.
Broad topic areas include: the Earth, the solar system, lives of stars, and galaxies. Some time is
spent discussing different types of telescopes, including the Hubble Space Telescope and the
James Webb Space Telescope. A Maksutov-Cassegrain five-inch reflecting telescope is available
for student use off campus. (prereq: PH-113 or PH-123 or PH 2010 and PH-2020) 

PH-342 Relativity and Cosmology 3 0 3
This course is a survey of topics related to relativity and cosmology: the 1905 Special Theory of
Relativity, the 1916 General Theory of Relativity, and Big Bang Cosmology. Lectures will
highlight the concepts and present some detailed examples. Discussions will seek to reconcile
the paradoxes and conundrums that befuddle these topics. Homework involves reading an
inexpensive paperback aimed at understanding the essence of these concepts and working a
few basic problems . (prereq: junior standing or consent of instructor) 

PH-352 Quantum Physics 3 0 3
This is an elective course for students who want to further their knowledge of quantum physics
and its applications. Topics include atomic, molecular, and solid state solutions to the non-
relativistic Schrodinger equation, and discussions of macroscopic quantum phenomena,
including superfluidity, superconductivity, and magnetism. This is followed by an overview of
relativistic quantum mechanics, Feynman diagrams, elementary particles and review of the
Standard model. (prereq: PH-2030 or consent of instructor) 

PH-354 Nuclear Power, Applications and Safety 3 0 3
This subject serves as an introduction to the physics of the use of nuclear power. It examines the
nature of radioactivity and protection from it. It deals with the uses of radioactive isotopes in
medicine and science. It examines the release, control and utilization of energy from fission and
fusion reactions. (prereq: consent of Instructor or PH-2030) 
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PH-360 Physics of Semiconductor Materials 3 3 4
and Devices

This subject provides students with the fundamentals of semiconductor physics. The electron
energy band theory is developed and applied to the p-n junction to explain its behavior.
Fundamental aspects of the operation of the p-n junction are used to explain the operation of
several semiconductor devices including rectifier diodes, zener diodes, solar cells, light-emitting
diodes, bipolar junction transistors, unijunction transistors, and field-effect transistors.
Laboratory experiments illustrate fundamental properties of semiconductor materials and with
the characteristics and properties of a variety of semiconductor devices. This course cannot be
taken for credit by students who have credit for PH-361. (prereq: PH-2030) 

PH-361 Physics of Materials 3 2 4
This course begins with an in-depth discussion of the structure of the atom and the nucleus, as
well as other quantum physics concepts. Material properties, such as hardness and ductility, are
explained by examining the crystal structure of materials. The band structure of materials is
discussed, and used to explain the wide range of electrical conductivities and optical absorption
properties of conducting, semiconducting, insulating and superconducting materials. The
magnetic properties of materials are also examined in some detail. The laboratory portion of the
course is designed to give the student hands-on experience in determining various fundamental
properties of materials, such as atomic and crystal structure, optical emission and absorption,
electrical conductivity, x-ray emission and absorption and nuclear decay. This course cannot be
taken for credit by students who have credit for PH-2030. This course is designated as a laptop
course. (prereq: CH-200 or CH-310, PH-123 or ET-3201, MA-128 or MA-129, ET-2550 or
equivalent) 

PH-3710 Introduction to Biophysics 3 0 3
This course provides grounding in the physical principles that underlie the properties of
biomolecules and phenomena in cell biology. This course surveys three categories of
biophysics: biomolecular structures, biophysical techniques, and biophysical mechanisms. The
range of topics covers an introduction to biorheology, Brownian motion and molecular
transactions in macromolecules, physics of biopolymers, chemical kinetics and molecular
manipulation techniques, membrane channels and pumps and molecular motors. 
(prereq: CH-223, PH-2030) 

PH-401 Topics in Physics 0 0 3
This course covers current topics in physics that are not covered in other classes. Topics and
structure, as well as credits, may vary. Faculty areas of expertise and possible topics for this
course are listed on the Physics and Chemistry Department pages in the undergraduate catalog
and on the Web. Groups of students interested in a particular topic should contact the
appropriate faculty member well in advance of registration for the quarter. Credit in this course
will be determined after consultation with the instructor. (prereq: consent of instructor) 

PH-499 Independent Study 1 0 3
Students are given the opportunity to pursue an approved subject not covered in regularly
scheduled course work. This may take the form of individual or small group studies, literature
surveys, and laboratory or research projects. Weekly meetings with the course adviser are
required. A final report to be filed in the Physics and Chemistry Department may also be
required. This course is offered to students with junior or senior standing. Students with
freshman or sophomore standing should request PH-199. Up to three credits in PH-499 may be
counted towards the Minor in Physics. (prereq: consent of the course advisor and the Physics
and Chemistry Department chairperson) 
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PH-863 Electronic Materials and Devices 3 0 3
Four broad areas covered in this course are: the crystal structure of solids, electronic properties
of solids, the principles of p-n junctions and semiconductor devices and integrated-circuit
technology. Specific topics covered include: space lattices and crystal structure, the energy-
band theory of solids, theory of the p-n junction, semiconductor diodes, zener diodes, varactor
diodes, light-emitting diodes, solar cells, bipolar unction transistors, junction and insulated-
gate field-effect transistors, and integrated-circuit design potentials and limitations. 
(prereq: graduate standing or consent of instructor, one year of college physics)

SC-310 Nanoscience and Nanotechnology 3 0 3
This course will provide students with the basic scientific concepts in physics, chemistry,
materials science and biology that are critical to understanding nanoscale science and
nanotechnology. The significance of quantum, electrical, physical and magnetic properties at
the nanoscale will be contrasted with these properties at the macro- and microscale. The tools
used to manipulate atoms, molecules, and materials and the students synthetic strategies for
producing nanoscale materials and devices will be discussed. Current applications of nanoscale
science and nanotechnology will be highlighted with each physical, chemical, biological and
materials-based concept explored. (prereq: CH-200 or CH-2100H, MA-136 or MA-136A) 

SC-370 Geology and Geophysics 3 0 3
This course is a survey of geology and geophysics. It provides a description of how modern
science can be used to probe the interior of the Earth, and how volcanoes, earthquakes and
glaciers have changed and are changing the face of the Earth. A field trip to the Northern Kettle
Morraine to study glacial features is included. (prereq: junior standing) 

SC-371 Oceanography 3 0 3
This subject introduces the student to the physical study of the ocean and its basin. Specific
topics include: the nature of the ocean bottom and its relation to continental drift; ocean
currents, causes, locations, characteristics and effects on land masses; and ocean wave
mechanics, physics of sea water, acoustical properties of the ocean and the instruments and
techniques used to measure ocean properties. Also studied is the interaction between warm
water masses and the atmosphere, which acts as a heat engine, causing energy interchanges
which produce much of the Earth’s weather. A detailed exploration is made of the potential of
the ocean to supply large amounts of energy from its mechanical, electrical, thermal and
chemical resources. The course includes a visit to the Milwaukee Maritime Center. 
(prereq: junior standing) 

SC-499 Independent Study 1 0 3
Students are given the opportunity to pursue an approved subject not covered in regularly
scheduled course work. This may take the form of individual or small group studies, literature
surveys, and laboratory or research projects. Weekly meetings with the course adviser are
required. A final report to be filed in the Physics and Chemistry Department may also be
required. This course is offered to students with junior or senior standing. (prereq: consent of
the course advisor and the Physics and Chemistry Department chairperson.) 

SE-1011 Software Development I 3 2 4
This course provides an introduction to object-oriented software development using the Java
programming language. Emphasis is placed on translating written problem descriptions into
robust software solutions. Topics covered include Java program structure, algorithmic problem
solving and modularization, I/O statements, control constructs, looping techniques, class
libraries, user-defined classes and methods, arrays, and ArrayLists. 

SE-1021 Software Development II 3 2 4
This course continues the study of objected-oriented software development using the Java
programming language. Students design, document and implement software classes and
incorporate these classes into larger applications. Topics covered include abstraction,
encapsulation, declaring and implementing abstract data types, interfaces, inheritance,
polymorphism, and simple event-driven programming. (prereq: SE-1011) 
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SE-2030 Software Engineering Tools and Practices 2 2 3
This course provides an introduction to the software engineering tools and practices - a look at a
typical approach software engineers use to create applications in practice. Topics include
requirements analysis, high-level design, detail-level design, UML modeling, code generation,
application building, and revision management. Laboratory assignments provide an
opportunity for students to develop an understanding of these tools and how they are used in
actual practice. (prereq: CS-2852) 

SE-2040 Software Development III 3 2 4
This course introduces students to the C/C++ programming language in order to give them a
working knowledge of the language as well as broader experience with system programming
languages. In addition, students are introduced to two additional programming language
paradigms to which they had not yet been introduced to previously: scripting languages and
functional programming languages, in order to give them awareness of alternate programming
approaches and when best to employ the various approaches. (prereq: CS-2852) 

SE-2800 Software Engineering Process I 2 2 3
This course provides an introduction to the software engineering process and the management
of software projects. Topics covered include the software life cycle, effort tracking, project
planning, measurement and estimation, reviews and checklists, and software quality
management. Laboratory assignments provide an opportunity for students to develop and
enhance a defined process for their own work. (prereq: SE-2030, CS-2852, MA-262) 

SE-2811 Software Component Design 3 2 4
This course deals with the design and implementation of software subsystems. The concept of
design patterns is introduced and common patterns are applied to the development of software
components. Laboratory projects provide an opportunity for teams of students to implement
components and to integrate them into complete systems. (prereq: SE-2030, CS-2852) 

SE-2832 Introduction to Software Verification 3 2 4
This course introduces students to the fundamental concepts of software testing. Topics
covered include the activities within testing, coverage criteria, basic testing techniques and
types, basic testability metrics, and the application of testing tools. Laboratory assignments
provide extensive opportunities to apply software verification techniques and tools. 
(prereq: MA-2310, SE-2800 or consent of instructor) 

SE-2840 Web Application Development 3 2 4
This course provides an introduction to design and development of Web applications and to the
Representational State Transfer (REST) architecture on which they are based. Course topics also
include the Model-View-Controller (MVC) design pattern, Web application frameworks,
document object models, client-side and server-side scripting techniques, security, and
interaction with relational databases. (prereq: CS-2852, CS-2910) 

SE-2890 Software Engineering Practices 2 2 3
This course provides an introduction to the discipline of software engineering for non-majors.
Students will be exposed to the practices employed in determining requirements for the
software which is to be developed. From the requirements specification, problem domain
analysis will lead to a high level design. After review, the high level design will be used to create
detailed designs and implement the software on a desktop machine. These activities will be
reinforced through a team project and culminating with group oral presentations. 
(prereq: CS-2852) 

SE-3191 Software Development Laboratory I 2 4 4
The software development laboratory provides experience in various roles, working on large-
scale projects using software engineering tools and techniques. In this first course in the
sequence, students are introduced to the laboratory environment and work on assigned tasks as
members of project teams. (prereq: SE-2800 or SE-280, SE-2811, SE-3821) 
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SE-3192 Software Development Laboratory II 2 4 4
This is the second course in the software development laboratory sequence, in which students
work on large-scale software projects. As students develop their individual and team skills, they
can take on additional roles and responsibilities on a project team or in laboratory staff
positions. (prereq: SE-3191, SE-380) 

SE-3193 Software Development Laboratory III 2 4 4
This is the third course in the software development laboratory sequence, in which students
work on large-scale software projects. At this stage, students are expected to help define
requirements for future project work and to contribute actively to laboratory process
assessment and improvement. (prereq: SE-3192) 

SE-3250 Introduction to Game Development 2 2 3
This course introduces students to game development, game programming, and the computer
game industry. It reviews games in a social and historical context and covers the basics of game
design and development. Game development and programming fundamentals are covered.
Students complete a final game project based on course material. (prereq: CS-2852 or consent
of instructor) 

SE-380 Principles of Software Architecture 3 2 4
This course provides an introduction to the architecture and design of complete software
systems, building on components and patterns. Topics covered include architectural principles
and alternatives, design documentation and the relationship between levels of abstraction.
Laboratory assignments permit students to develop, evaluate and implement their designs.
(prereq: SE-3821, SE-2811) 

SE-3800 Software Engineering Process II 3 0 3
This course provides an introduction to team-based software processes by studying
contemporary process models and the different approaches they take to integrating activities
such as team formation, planning, requirements analysis, design, implementation and testing.
Course concepts are reinforced by classroom exercises, including a project launch, peer reviews
and formal code inspections. Homework assignments focus on the application of software
quality assurance tools to static analysis, defect and feature tracking, change control and
continuous integration. (prereq: SE-2800 or SE-280) 

SE-3811 Formal Methods 2 2 3
This course introduces the use of formal mathematical notation and reasoning in the software
development process. These methods have applications in requirements specification, design
and verification. Course topics include mathematical foundations, predicates, preconditions
and postconditions, alternative notations, types of formal models, and the strengths and
limitations of formal methods. (prereq: MA-2310 or SE-2811) 

SE-3821 Software Requirements and Specification 3 2 4
This course covers activities that relate to the determination and documentation of software
system requirements. Topics covered include requirements elicitation, object-oriented analysis
techniques, prototyping, requirements tracking and re-engineering. (prereq: SE-2030) 

SE-3830 Human-Computer Interaction 2 2 3
This course provides an introduction to user interaction design for computer and software
systems. Topics include design of user interfaces that take advantage of users’ prior knowledge,
engineering models of cognitive behavior, and interface evaluation techniques. Lectures and
laboratory activities support application of theory and practical techniques to user interaction
with desktop graphical user interfaces, Web-based applications, mobile devices, and embedded
systems. (prereq: MA-262, CS-2852, SE-3821 or SE-2890) 
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SE-3910 Real-Time Systems 3 3 4
This course introduces students to software development for real-time systems, which often
have stringent timing constraints that must be satisfied even under adverse circumstances
caused by component failures. Real-time applications include flight control systems, vehicle
control systems, industrial processes, life-support systems, robotic manipulators and
multimedia applications. Special attention is paid to scheduling, latency minimization,
bandwidth constraints, and other design issues that impact the design of these systems.
Laboratory assignments provide experience in the design and implementation of realistic
applications using a real-time operating system. (prereq: CS-2710 or CE-2930, CS-3844 or 
CS-3841) 

SE-400 Senior Design Project I 2 2 3
This is the first of three courses in the senior design sequence where students work as a team on
a significant software project. Each student team must specify, design, implement, document,
and test a substantial software project. Teams meet regularly with their instructor to track
technical and project management issues. (prereq: CS-3844, CS-3851, CS-386, SE-3192, SE-380,
SE-3800, SE-3910, SE-3821) 

SE-401 Senior Design Project II 2 2 3
This is the second of three courses in the senior design sequence where students work as a team
on a significant software project. Each student team must specify, design, implement,
document, and test a substantial software project. Teams meet regularly with their instructor to
track technical and project management issues. (prereq: SE-400 taken in the same academic
year) 

SE-402 Senior Design Project III 2 2 3
This is the third of three courses in the senior design sequence where students work as a team
on a significant software project. Each student team must specify, design, implement,
document, and test a substantial software project. Teams meet regularly with their instructor 
to track technical and project management issues. (prereq: SE-401 taken in the same academic
year) 

SE-4094 Software Development Management 2 2 3
Laboratory

This course provides students with an opportunity to study important issues in the
management of software development projects and organizations, and to apply related
knowledge and skills to management activities and process improvement in the software
development laboratory. As part of the course, each student is expected to define, implement
and evaluate a significant project, and to contribute to the work of less experienced student
teams. (prereq: SE-3193 or SE-4093, consent of program director) 

SE-4910 Mobile Application Development 2 2 3
This course provides an introduction to the architecture, design and development of software
systems that support cell phones, smart phones and other mobile devices. Topics include the
use of mobile browsers with traditional Web-based applications, specialized techniques
appropriate to mobile device limitations and capabilities, and emerging trends in mobile
computing. Labs provide hands-on experience developing mobile applications. 
(prereq: CS-2852) 

SE-49101 Mobile Application Development—iOS 2 2 3
This course provides an introduction to the architecture, design and development of
applications that run on smart phones, tablets and other mobile devices that utilize the iOS
operating system. Topics include the Objective-C programming language, mobile application
design patterns, application frameworks and adaptation to specific devices. Labs provide
hands-on experience in iOS application development. (prereq: CS-2852)
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SE-4930 Developing Secure Software 2 2 3
The complexity of software applications and the value of the data being handled by these
applications has risen multi-fold in recent times. Unfortunately, this has been accompanied by
the increased sophistication of the attack to gain unauthorized access to that data. When
designing a malicious attack, attackers often exploit existing weaknesses and vulnerabilities in
the current applications. Many of these vulnerabilities are a result of software defects that could
possibly have been avoided if good “secure” development practices were followed. This course
provides an overview of the various techniques and best-practices used in the different phases
of a software development life cycle that are targeted towards the development of secure
software. (prereq: SE-2800 or SE-280 or SE-2890) 

SE-4940 Network Security Tools and Practices 2 2 3
This course introduces students to the dynamic field of network security through the
application of tools and practices commonly used in real-world network environments.
Students will learn the history of securing computer networks and the evolution of threats from
hackers to sophisticated criminal organizations. Networking basics will be covered, specifically
application level protocols (SSH, HTTP, SSL, etc.). Proactive security measures including
authentication, encryption and firewalls are introduced. Monitoring technologies including
intrusion detection, packet sniffing and computer/network forensics approaches will be
covered and applied. Specific threats including network worms, phishing attacks, malware
(viruses, spyware, rootkits, etc.), denial of service will be analyzed and prevention or recovery
solutions will be applied. Lab and homework exercises will focus on the application of tools in a
live network environment to achieve best practices in network security. (prereq: junior standing
in CE or SE, familiarity with Linux) 

SE-498 Topics in Software Engineering 3 0 3
This course allows for study of emerging topics in software engineering that are not present in
the curriculum. Topics of mutual interest to faculty and students will be explored. 
(prereq: consent of instructor) 

SE-499 Independent Study 1 0 3
A student enrolled in this course is afforded the opportunity to pursue a specialized topic in his
or her chosen field of study. After an approved area of study has been selected, weekly meetings
with the course adviser are required. A final report, the format of which is left to the discretion of
the adviser, is required at the end of the term. (prereq: junior or senior standing consent of the
course advisor and department chairperson) 

SS-415A African American Culture 3 0 3
This course introduces the concepts and issues of the African American cultural contributions
to the United States, the African American experience in a predominantly European American
country, African American struggles and cultural greatness. 

SS-415AM American Culture 0 0 3
What exactly do we mean when we talk about American culture(s) in the new millennium? How
do we as Americans view ourselves, and how do others perceive us? This course will explore
what is uniquely American about our society’s behavior, beliefs, institutions, and arts and
entertainment venues. Readings will include works from anthropologists, historians, journalists,
and other scholars who will draw upon their observations of events and trends in American
culture. 

SS-415CH Chinese Culture 3 0 3
This course is designed to provide insight into the Chinese people and culture. It includes such
topics as geography, natural resources, historical background, society, politics and current
affairs, art, religion, business, literature and other cultural traditions. 
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SS-415F French Culture 3 0 3
This course will make the student familiar with a general frame of reference of French culture.
The course will cover geographic information about forms of relief, rivers, mountains, climate
and population distribution. A major outline of French history will be accompanied by the
presentation of political events, important historical figures and great cultural
accomplishments. The last part of the course will cover the French educational system,
immigration, and everyday life in France. Five video documentaries will illustrate some of the
content of the course: the castles on the Loire Valley, Versailles, the Louvre, Mont St. Michel,
Paris. 

SS-415G German Culture 3 0 3
This course moves chronologically forward from the time of Germany’s first unification in 1871
to the present day, noting the interconnectedness of the past and the present. In an effort to
define and explore aspects of German culture, students study and discuss political and
philosophical writings, art, literature, and film, all within a specific historical context. Subtopics
such as religion, education, geography, commerce, and recreation are also addressed. Course
grades are determined by reading, quizzes, a midterm and final exam, and two paper
assignments. 

SS-415I Italian Culture 3 0 3
This course is designed to provide insight into the Italian people and culture. It includes such
topics as geography, natural resources, historical background, society, politics and current
affairs, art, religion, business, literature and other cultural traditions. 

SS-415IR Irish Culture 3 0 3
This course is designed to provide insight into the Irish people and culture. It includes such
topics as geography, natural resources, historical background, society, politics and current
affairs, art, religion, business, literature, and other cultural traditions. 

SS-415J Japanese Culture 3 0 3
This course is designed to provide insight into the Japanese people and culture. It includes such
topics as geography, natural resources, historical background, society, politics and current
affairs, art, religion, business, literature, and other cultural traditions. 

SS-415LA Latin American Culture 3 0 3
This course is a survey of various aspects of Latin American culture. Through the study of
historical, theoretical, and literary texts, plus cinematic and cultural productions, we will
address many dimensions of Latin American culture. 

SS-415N Native American Culture 3 0 3
This course provides a general overview of the traditional cultures of American Indian cultures
and societies in North America. The course will focus upon examining the rich complexity and
diversity of American Indian societies through the study of social structures, political systems,
religious beliefs, and cultural practices of various tribal groups. There will be a particular
emphasis on Native American oral traditions (e.g., myths, legends, oratory, and songs) and how
these reflect the world views of the cultures that created them. Students will also be introduced
to the anthropological methods and theories that are used to study American Indian cultures. 

SS-415P Polish Culture 0 0 3
This course is designed to provide insight into the Polish people and culture. It includes such
topics as geography, natural resources, historical background, society, politics and current
affairs, art, religion, business, literature, and other cultural traditions. 

SS-415R Russian Culture 3 0 3
This course is designed to provide insight into the Russian people and culture. It includes such
topics as geography, natural resources, historical background, society, politics and current
affairs, art, religion, business, literature, and other cultural traditions. 
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SS-415S Spanish Culture 3 0 3
This course is designed to provide insight into the different Spanish cultures. It will include such
topics as the geography, natural resources, historical background, society, politics and current
affairs, art, religion, business, literature, and other cultural traditions. 

SS-453 American Government 3 0 3
This course is a study of the American governmental system and an analysis of the
appropriateness of this system at this time. The challenges to democratic government, the
question of constitutional government, the question of individual rights, the question of
popular representation, and the question of responsible leadership are the basic topics treated.
The course integrates political science, history, and law to produce a greater awareness and
understanding of current affairs. 

SS-454 Political Science 3 0 3
This course will provide basic information concerning the nature and scope of political science;
the theory, organization and characteristics of the state; the forms of government; the
philosophy and institutions of democracy; and the processes and functions of modern
government. The governments of various nations are compared and contrasted. Students are
encouraged to keep themselves informed about current developments in these areas and to
develop a critical attitude toward them. 

SS-455 International Relations 3 0 3
This subject provides basic information concerning international relationships. Topics covered
are foreign policy, national security, alliances, theories of war, the balance of power, the balance
of terror, international law, and diplomacy. Features of Russian, Chinese, U.S., U.S. Allies and
Third World foreign policies and internal principles are examined. The student is encouraged to
relate theoretical principles discussed with current developments in the international arena. 

SS-456 Public Policy in Urban America 3 0 3
This course examines the influences upon and consequences of federal and local decision
making in shaping the spatial and demographic characteristics of urban areas in the 21st
century. The course also examines the effects of land use, transportation, community
development and housing policies upon the evolution of metropolitan areas, the increasing
racial and economic segregation that has resulted from these policies, the relationship of these
policies to the growth of crime and welfare, and the deterioration of urban education systems. 

SS-457 Current Affairs 3 0 3
This course is designed to encourage students to keep themselves informed about problems at
the local, national, and international levels and to develop a critical attitude toward those
problems. Discussions of stories in the news, both in magazines and newspapers and on radio
and television, will help to complement material in the text. Students are expected to express
their ideas orally (through both individual classroom contributions and through formal panels),
and in writing. 

SS-458 Contemporary European Society 3 0 3
and Government

This course is a study of the development of European political ideologies during the Modern
Age and the various European nations that have adopted and developed those ideologies. Of
particular concern are the ideologies of liberalism, socialism, and fascism. The course will also
examine the development of the European Union since World War II and the political and
economic integration of Europe. The course will be historical in that it will examine those past
phenomena that were important to the development of European ideologies and governmental
institutions. The course will also focus upon contemporary issues facing Europe today. 
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SS-4595 The Sustainable City 3 0 3
The first decade of the twenty-first century has seen a concerted effort among many politicians,
policymakers, and urban planners to create greener, more sustainable cities. This course will
take such efforts seriously, exploring in depth why and how urban centers across the globe are
attempting to become more environmentally conscious. What is fueling this re-imagining of the
city, and why is it happening now? Who is, and who isn’t, participating in such discussions?
Questions of politics and public policy will drive this course, but attention will also be paid to
economic factors (including the flight of capital and the legacy of deindustrialization) and a host
of non-state actors (such as groups dedicated to conservation and environmental justice). This
course will also feature a service-learning component, allowing students to see first-hand how
such ideas are playing out in the city of Milwaukee. 

SS-460 Foundations of Psychology 3 0 3
This course provides an overview of the diverse discipline of psychology, the scientific study of
behavior and mental processes, and the applications gained from this knowledge. The course
emphasizes the fundamental methods and theories in psychology, the historical development
of the field, and current research and applications. Topics of discussion include personality
theories and human development, emotions and motivation, learning and memory, cognition
and perception, psychopathology, and social psychology. Through this course the student
should gain an increased understanding of the field of psychology, an enhanced ability to think
critically and the ability to apply psychological principles to everyday life. 

SS-461 Organizational Psychology 3 0 3
This course is designed to show the application of psychological aspects of managerial
processes such as motivation, group processes, conflict resolution, working conditions, and
organizational structure and their influences on job satisfaction. Basic research methodology
principles are discussed to help students become critical thinkers and to understand potential
biases in research. Current trends and issues such as downsizing, quality, market globalization,
and diversity are emphasized throughout the course. All students are administered the Myers-
Briggs test and given feedback. (prereq: sophomore standing) 

SS-462 Developmental Psychology 3 0 3
The course surveys human development for the entire lifespan beginning with prenatal
development. Major theories, research, and issues related to biosocial, cognitive, and
psychosocial growth are examined and the interplay of these three domains is considered.
Emphasis is placed on understanding the student’s own developmental past, present, and
future. 

SS-464 Human Factors in Engineering and Design 2 2 3
This course examines the concept of the human, systems, and environmental interaction.
Emphasis is on the human aspect of human-machine systems to make the student more aware
of the human element in the design of equipment and work. Human sensory, psychological and
biomechanical processes are examined, indicating the role they play in the design and
application of controls, tools and displays. The effects of illumination, noise, information
processing, stress, fatigue, and boredom on human beings are also examined. The student will
be expected to research and make several presentations on areas of human factors. 
(prereq: junior standing) 

SS-466 Abnormal Psychology 3 0 3
This course is designed to involve students in the subject matter of abnormal psychology and to
assist them in achieving an integrated view of current knowledge about deviant behavior.
Particular attention is given to understanding the theories that address why such behavior
occurs. Therapeutic interventions are also explored. 



357

Lecture Lab Credit In
Hours Hours Quarter

Per Week Per Week Hours

SS-467 Social Psychology 3 0 3
This course provides an overview of the diverse and rapidly changing field of Social Psychology.
Social Psychology can be defined as “the scientific field that seeks to understand the nature and
causes of individual behavior and thought in social situations.” (Baron & Byrne, Social
Psychology). It has often been called the “psychology of the normal person.” By studying social
psychology we can become more aware of how and why we behave, think, and feel as we do in
situations involving others. The course emphasizes social psychology’s fundamental areas and
methods of study, as well as its applications. Specific areas of investigation include: social
cognition and perception, attitudes, social identity, the self, prejudice, interpersonal attraction,
close relationships, social influence, prosocial behavior, aggression, and group dynamics.
Through this course, the student should gain an enhanced understanding of how the findings of
psychology apply to everyday life. 

SS-471 Sociology 3 0 3
The goal of this course is to develop in the student an awareness of the relationship between
larger social forces and personal experience. Specific areas of focus include social organization,
culture, socialization, family, stratification of societies, deviance, social movements and social
issues. Through this course, the student should gain an increased understanding of the field of
sociology, an enhanced ability to think critically, and the ability to apply sociological principles
to everyday life. 

SS-472 Social Problems 3 0 3
This course helps to make the student aware of the problems and challenges of our modern
times. Included are problems associated with the family, physical and mental health, poverty,
ethnic and race relations, gender and age inequality, drugs, crime, and environmental concerns. 

SS-473 World Societies 3 0 3
The purpose of this course is to assist the student in becoming a better world citizen through
cultural understanding. By uncovering the sources, forces, and factors that form societies, the
student will develop a deeper appreciation for, and a clearer understanding of, the rich cultural
diversity of our world. 

SS-474 The Family 3 0 3
This course is designed to provide the student with insight into the American family system and
give the student the tools with which to make informed decisions about his/her future with
respect to family and intimate relationships. Issues addressed in this course include gender,
love, courtship, sexuality, diverse family forms, communication, parenting, work, family
violence, uncoupling and remarriage. Attention is also given to families of diverse cultures and
nations. 

SS-475 Addictions and Compulsions 3 0 3
This course introduces the student to various causes, consequences and treatments of
compulsive and addictive behaviors. Included are drug and alcohol-related issues and
compulsive behaviors that do not involve substances. 

SS-476 Death and Dying 3 0 3
Death and dying is a universal human event. This course considers how individuals and
societies develop ways of coping with death on a personal and on a societal level. Additional
areas of focus include health care decisions, grief, suicide, homicide and terrorism. 

SS-4795 Latin American Society 3 0 3
This course examines contemporary relations in Latin America between indigenous and non-
indigenous populations with a special focus on Guatemala. The culture of the indigenous
peoples of Latin America will be examined, particularly the Maya Indians of Guatemala. The
course will also examine the governmental and political relationships that exist between
indigenous villages and the central government in Guatemala with special emphasis upon the
effects that the Guatemalan Civil War has had upon these relationships. This course consists of
classroom sessions on campus as well as a required trip to Guatemala during the quarter break.
Students must receive the instructors’ permission to register for this course. 
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SS-492 Educational Methods 3 0 3
This course acquaints the student with various learning styles, teaching styles and instructional
methods. Time is devoted to the fundamentals and mechanics of classroom management,
visual aids, assignments, evaluation techniques, course preparation and provision for individual
differences in the classroom. Activities include lectures, discussion groups, group projects,
student presentations, and outside reading. 

SS-495 Social Science Selected Studies 3 0 3
This course covers timely topics in the social sciences or specialized subjects that reflect the
expertise/interest of current General Studies Department faculty. This class is limited to 15
students. 

TC-1111 Introduction to Technical Communication 3 0 3
This course introduces students to the wide range of career options available in the technical
communication field. Special emphasis is given to technical writing style, which can be applied
in all the upper-division technical writing courses. Both in-class and out-of-class writing
assignments provide practical experience in working on style. Another aspect of the course is to
provide students with tours of facilities which employ technical communicators. Students will
also make an oral presentation about technical material. 

TC-151 Theory of Human Communication 3 0 3
Various theories of communication are examined in order to establish a framework for
understanding the complex phenomenon of human communication. Theory is defined and a
number of theories that cover a wide range of communication concepts (such as semantics,
nonverbal communication, and persuasion) are studied. Theories are examined critically to
determine the social, political, and historical factors which might have motivated the authors
and perhaps colored their perceptions of communication. 

TC-172 Desktop Publishing 2 2 3
This course combines classroom discussion and a “hands on” computer lab to prepare students
to design and develop page layouts on Macintosh and PC computer systems. Students
completing this course become literate in computer terminology through discussions on
historical computer development, different operating systems, and computer
hardware/software. In addition, the principles of page design and layout techniques are
examined. The lab portion of the course allows students to use and learn several software
programs at various levels, including Adobe InDesign, Adobe Illustrator, Adobe Photoshop, and
scanning software. After completing this course, students are able to use the desktop computer
and various software programs in combination to create professional looking documents. 

TC-233 Introduction to Report Writing and 4 0 4
Proposal Writing

This course examines the qualities of effective report and proposal writing and emphasizes the
practical application of these writing skills in the workplace. Hands-on research activities are
combined with short reports and document drafting exercises to develop writing skills, with
particular attention given to organization and document design strategies. For proposal writing,
students investigate sources of funding, analyze techniques for persuasion, and explore
context-specific strategies for writing successful proposals. (prereq: TC-1111 or EN-132) 

TC-242 Persuasive Speech 3 0 3
Students will study the organization of persuasive presentations as well as the ethical
considerations necessary for persuasive communicators. Theories of attitude, change, and
audience analysis will be covered. Value-based, logical, and emotional appeals will be presented
as a foundation for discussing persuasive movements, mass media, propaganda, and
advertising. (prereq: EN-241) 
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TC-261 Research Methods 3 0 3
This course will introduce students to the basics of the scientific method of conducting primary
research. Research methods and design will be explained and techniques for gathering
information will be explored. (prereq: EN-132) 

TC-321 Visual Design Techniques 3 2 4
This is a survey course encompassing the fundamentals of visual communication, computer
graphics, traditional techniques and their application to communication design. Production
exercises include advertising-based documents, informational/persuasive-based documents,
vector graphic/logo design, and basic Web design. Effective applications of typographic design,
visual layout, audience consideration, client consideration, and color are integrated throughout
the course and through the use of Photoshop, Illustrator, Fireworks, and Dreamweaver. This
course is a balance between lecture, in-class workshops, and group projects. This class requires
that the student have some experience with Desktop Publishing software and/or some
awareness of the Adobe Creative Suite programs. (prereq: EN-132 or advanced writing skills) 

TC-332 Advanced Technical Writing 3 0 3
This course gives the student practical experience in developing and preparing technical
documentation. Discussions emphasize the importance of knowing your audience and writing
efficient documentation. Students learn and experience first-hand the technical documentation
process preparing them for the tasks for which they will be responsible in their careers. The
major requirement for this course is researching, writing and producing a user manual. The
manual will be of a quality that it can be used as part of the students’ portfolios. In addition,
students are responsible for a number of technical writing assignments leading up to the
completion of the user manual. These include, but are not limited to, a user analysis,
documentation plan, and style guide. (prereq: EN-132 or TC-1111) 

TC-342 Professional Presentation Techniques 2 2 3
The course is designed to challenge conventional methods of creating and delivering
professional presentations. The course incorporates several ground-breaking presentation
approaches that have influenced the perceptions of the world’s famous brands and businesses.
Through hands-on projects, students will learn how to apply innovative presentation
techniques to create influential content, captivating visuals, and dynamic and memorable
performances. (prereq: EN-241) 

TC-351 Organizational Communication 3 0 3
This subject investigates organizational structures and the possible impediments to effective
communication within the structure. Various tactics are studied to promote better
communication. Attention is paid to managerial problems, specialized jargon, filtering and
distortion in directional communication, and informal communication channels. 

TC-381 Marketing Communication 3 0 3
This course focuses on integrated marketing communications, which includes synchronized
communication management, multichannel communication flow, message consistency,
measurement, and tailored relationship-building messages. It tightly integrates the marcom
function with marketing and sales objectives, concentrating on controlling the communication
pathways with the customer. Primary emphasis is on writing a full range of marcom techniques. 

TC-432 Writing and Editing for Publication 3 0 3
This course introduces students to the publishing industry and provides an overview of the
entire process of publication, from the topic proposal stage through the printing and
distribution of the final published product. All forms of publishing are covered: books,
magazines (consumer, literary, trade), refereed professional journals, newsletters, and
electronic venues and students develop strategies for targeting specific outlets for their work.
Students write a series of individual query proposals, reviews, and articles, and they produce a
newsletter issue, participating in all phases of the editing process from initial brainstorming and
audience analysis to printing and distribution of the final publication. 
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TC-433 Knowledge Management 3 0 3
This is a survey course encompassing the fundamentals of knowledge management (KM) for
technical communication. KM is becoming an increasingly important discipline that promotes
the discovery, capture, sharing, and application of an organization’s knowledge for the purpose
of creating competitive advantage through a learning organization. The course will look at KM
through the eyes of a content creator and knowledge manager. (prereq: EN-132 or advanced
writing skills, selected articles and readings) 

TC-451 Mass Communication 3 0 3
This course surveys mass communication theories and practices. The course will review all
forms of historic and modern mass communication, including broadcasting and publishing. It
will also consider the advent of networking via the Internet. The course further will examine the
news business as well as the entertainment and information industries. Issues to be considered
include mass media ownership and concentration; ethics and law; the influence of media upon
public customs; attitudes and beliefs; and the credibility of media messengers. 

TC-452 Interpersonal Communication 3 0 3
This course is designed to provide students with an opportunity to develop competencies in the
areas of interpersonal communication in both the public and personal arenas. Various written
individual assignments focus on sending and receiving clear verbal and non-verbal messages
within the framework of both personal and professional contexts. Other areas of skill
development covered are perception, listening, resolving conflicts, and the development and
maintenance of interpersonal relationships. Students will participate in a research project
working collaboratively in dyads. 

TC-453 Intercultural Communication 3 0 3
The objective of this course is to develop effective communicators who can recognize, analyze,
and resolve intercultural conflicts. With a focus upon increased globalization and the changing
nature of the nation’s population, students are taught to adapt to unfamiliar cultures and
establish ways and means for effective communication. 

TC-490 Independent Study 0 0 2
This subject provides an advanced student with an opportunity to develop an in-depth
understanding of an area within the field of technical communication. (prereq: consent of
department chair) 

TC-495 Selected Topics in Technical Communication 3 0 3
This course covers timely topics in the technical communication field or specialized subjects
that reflect the expertise/interest of current technical communication program faculty. This
course fulfills the TC-495 requirement for technical communication majors. It also fulfills
requirements for the Technical Communication Minor, with individual course sections
identified by subject area (theory, speaking, writing, applications) requirements met. This class
is limited to 15 students (prereq: EN-132, EN-241) 

TC-498 Technical Communication Practicum 3 0 3
This course is designed to give students working toward the Technical Communication Minor
or Technical Communication Certificate an opportunity to gain workplace experience in the
technical communication field. Each student is required to submit a final report documenting
all aspects of the practicum experience. (prereq: senior standing, enrollment in TC minor or TC
certificate program, permission of TC program director) 

TC-499 Internship 6 0 6
The senior technical communication student is required to work in an approved technical
communication situation. All internships must be arranged through the General Studies
Department. This internship is designed to allow the student to experience the realities of the
profession. Each student is required to submit a comprehensive final report documenting all
aspects of the internship. (prereq: senior standing, permission of TC program director) 



361

THE
ROSTER

D



362

The MSOE Board of Regents

MSOE is a nonprofit, nonstock, independent institution of higher learning governed by a
Board of Regents elected from the Corporation. The Corporation is comprised of
representatives of business, industry, health care, government and education.
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BA University of Wisconsin-Green Bay ’84; MA
University of Wisconsin-Milwaukee ’87; Ph.D.
University of Wisconsin-Madison ’98

Jeffrey J. Blessing, Professor, Rader School of
Business; Program Director, Management
Information Systems; BS University of Wisconsin-
Milwaukee ’81; MS University of California-San
Diego ’84; Ph.D. University of Wisconsin-
Milwaukee ’99

Gary C. Boelkins, Associate Professor, General
Studies; BA Grand Valley State College ’75; MA
Marquette University ’98

Marvin L. Bollman, Professor, General Studies; BS
Stout State University ’71; MS University of
Wisconsin-Milwaukee ’89

Academic
Administration of MSOE

President’s Office
Hermann Viets, Ph.D.
President

Vice President of Academics’ Office
Frederick Berry, D.E.
Vice President of Academics

REPORTING ACADEMIC
DEPARTMENTS

Civil and Architectural Engineering and
Construction Management Department
Deborah L. Jackman, Ph.D., P.E.
Chairperson

Rader School of Business
Steven Bialek, Ph.D. 
Chairperson

Electrical Engineering and Computer
Science Department
Stephen Williams, Ph.D.
Chairperson

General Studies Department
R. David Kent, Ph.D.
Chairperson 

Mathematics Department
Karl H. David, Ph.D.
Chairperson

Mechanical Engineering Department
Matthew A. Panhans, Ph.D., P.E.
Chairperson

School of Nursing
Debra L. Jenks, Ph.D., R.N.
Chairperson

Physics and Chemistry Department
Matey G. Kaltchev, Ph.D.
Chairperson
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Jon K. Borowicz, Associate Professor, General
Studies; BA University of Wisconsin-Madison ’75;
MA Johns Hopkins University ’79; Ph.D. Johns
Hopkins University ’86

Victoria Carlson-Oehlers, Assistant Professor,
School of Nursing; BS University of Wisconsin-
Milwaukee ’84; MS University of Wisconsin-
Madison ’94

Michael Carriere, Assistant Professor, General
Studies; BA Hampshire College ’98; MA University
of Chicago ’02; Ph.D. University of Chicago ’10

Edward W. Chandler, Professor, Electrical
Engineering and Computer Science; BS University
of Wisconsin-Milwaukee ’75; MS Illinois Institute of
Technology ’78; Ph.D. Purdue University ’85;
Registered Professional Engineer in the State of
Wisconsin

Lukie L. Christie, Associate Professor, Mechanical
Engineering; BS Milwaukee School of Engineering
’74; MS Milwaukee School of Engineering ’80; 
MS University of Wisconsin-Milwaukee ’85

Nicole Corso, Assistant Professor, School of
Nursing; BS Carroll-Columbia College of Nursing
’04; MS Bellin College of Nursing ’09

Christopher J. Damm, Associate Professor,
Mechanical Engineering; B.S. University of
Minnesota ’91; MS University of Minnesota ’93; 
MS Brown University ’95; Ph.D. University of
California-Berkeley ’01

Karl H. David, Associate Professor, Mathematics;
Chairman, Mathematics; BA University of
Richmond ’69; MA University of Massachusetts ’74;
Ph.D. University of Massachusetts ’78

Todd M. Davis, Assistant Professor, Civil and
Architectural Engineering and Construction
Management; BS Auburn University ’95; MS
University of Florida-Gainesville ’09; Ph.D.
University of Florida-Gainesville ’12; Registered
Professional Engineering in the State of Florida.

Janet DeCoopman-Winter, Assistant Professor,
School of Nursing; BSN University of Detroit Mercy
’88; MSN University of Michigan ’96

Richard A. DeVries, Associate Professor, Civil and
Architectural Engineering and Construction
Management; Program Director, MS in Structural
Engineering; BS University of Texas, Austin ’87; 
MS University of California, Berkeley ’89; Ph.D.
University of Texas, Austin ’96; J.D., Marquette
University Law School, 2006; Registered
Professional Engineer in state of Wisconsin;
Member of Wisconsin Bar Association

Alicia Domack, Assistant Professor, General
Studies; BA UW-Madison ’01; MA University of
Nebraska-Omaha ’05; Ph.D. University of Nebraska-
Lincoln ’09

Michael J. Dunn, Adjunct Professor, Physics and
Chemistry, Electrical Engineering and Computer
Science; BS Marquette University, ’58; 
MD Marquette Medical School ’62

Eric A. Durant, Associate Professor, Electrical
Engineering and Computer Science; Program
Director, Computer Engineering; BSEE/CE
Milwaukee School of Engineering ’98; MSE
University of Michigan ’99; Ph.D. University 
of Michigan ’02; Executive MBA, UW-
Milwaukee ’11. 

Kathy S. Faggiani, Professor, Rader School of
Business; Director, Graduate Management
Programs; BA Economics, University of Wisconsin
Eau Claire ’79; MBA, UW-Milwaukee ’82; Ph.D.
Information Systems, University of Colorado at
Boulder ’92

Jennifer Kelso Farrell, Assistant Professor, General
Studies; BA University of Montana ’98; MA Montana
State University ’01; Ph.D. Louisiana State
University ’07

William C. Farrow, Associate Professor, Mechanical
Engineering; BS Purdue University ’83; MS Marquette
University ’87; Ph.D. Marquette University ’94

Larry Fennigkoh, Professor, Electrical Engineering
and Computer Science; BS Milwaukee School of
Engineering ’74; MS Milwaukee School of
Engineering ’86; Ph.D. University of Wisconsin-
Milwaukee ’95; Registered Professional Engineer in
the State of Wisconsin

Jan Fertig, Assistant Professor, General Studies; 
BA Southern Oregon State University ’88; Ph.D.
University of Nevada-Reno ’02

James W. Friauf, Associate Professor, General
Studies; BA University of Wisconsin-Milwaukee ’84;
MA University of Wisconsin-Milwaukee ’86

Kseniya Fuhrman, Assistant Professor,
Mathematics; BS University of Wisconsin-
Whitewater ’01; MS University of Wisconsin-
Milwaukee ’03; Ph.D. University of Wisconsin-
Milwaukee ’08

John D. Gassert, Professor, Electrical Engineering
and Computer Science; BS Marquette University ’71;
MS Marquette University ’74; Ph.D. Marquette
University ’95; Registered Professional Engineer in
the State of Wisconsin

Ronald Gerrits, Professor, Electrical Engineering
and Computer Science; Program Director, MS in
Perfusion; BS Milwaukee School of Engineering ’94;
Ph.D. Medical College of Wisconsin ’99

William Gonwa, Assistant Professor, Civil and
Architectural Engineering and Construction
Management; BS University of Wisconsin-Madison
’82; MS University of Kentucky ’84; Ph.D. Marquette
University ’93

Edward J. Griggs, Associate Professor, Mathematics;
BS Carroll College ’80; MS University of Wisconsin-
Milwaukee ’84

Mark L. Hornick, Assistant Professor, Electrical
Engineering and Computer Science; BS Illinois
Institute of Technology ’80; MS University of
Wisconsin-Madison ’82; Ph.D. University of
Wisconsin-Madison ’85
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David Howell, Associate Professor, General Studies;
Pieper Family Endowed Chair for Servant-
Leadership; BA Whitworth College ’86; MFA
University of Alaska-Fairbanks ’91; Ph.D.
Washington State University ’97

Paul A. Hudec, Associate Professor, Rader School of
Business; BA Saint Francis De Sales College ’74;
MBA Graduate Theological Foundation ’92; MAPS
Saint Francis Seminary ’93; MBA Marquette
University ’93; Ph.D. Marquette University ’99;
Certified Network Administrator, Novell Inc.

Olga Imas, Assistant Professor, Electrical
Engineering and Computer Science; BS Milwaukee
School of Engineering ’99; Ph.D. Marquette
University ’04

Deborah L. Jackman, Professor, Civil and
Architectural Engineering and Construction
Management; Chairperson, Civil and Architectural
Engineering and Construction Management; BS
Marquette University ’79; MS University of
Wisconsin-Milwaukee ’81; Ph.D. University of
Wisconsin-Milwaukee ’92; Registered Professional
Engineer in the State of Wisconsin; Certified 
Energy Manager (CEM), LEED, AP™

Agnieszka Janiak, Assistant Professor, Physics and
Chemistry; M. Sc. Gdansk University of Technology
’97; Ph.D. Gdansk University of Technology ’01

Debra L. Jenks, Associate Professor, School of
Nursing; Chairperson, School of Nursing; BSN
Winona State University ’83; MSN Marquette
University ’92; Ph.D. University of Wisconsin-
Milwaukee ’02

Jovan Jevtic, Assistant Professor, Electrical
Engineering and Computer Science; Dipl. Ing.
University of Belgrade ’91; MS The Ohio State
University ’94; Ph.D. The Ohio State University ’99

Ronald W. Jorgensen, Associate Professor,
Mathematics; BS Wittenberg University ’73; 
MS University of Illinois-Champaign ’75, ’77; 
Ph.D. Indiana University ’83 

Patrick J. Jung, Associate Professor, General
Studies; BA University of Wisconsin-Whitewater ’86;
MA Marquette University ’92; Ph.D. Marquette
University ’97

Matey G. Kaltchev, Professor, Physics and
Chemistry; Chairman, Physics and Chemistry; BS
University of Sofia ’82; MS University of Sofia ’83;
Ph.D. University of Wisconsin-Milwaukee ’99

Richard Kelnhofer, Assistant Professor, Electrical
Engineering and Computer Science; Program
Director, Electrical Engineering; BS University of
Wisconsin-Milwaukee ’87; MS Marquette University
’92; Ph.D. Marquette University ’97; Registered
Professional Engineer in the State of Wisconsin

R. David Kent, Associate Professor, General Studies;
Chairman, General Studies; BA Marquette
University ’83; MA Marquette University ’85; Ph.D.
University of Wisconsin-Milwaukee ’96

Jeffrey B. Korn, Professor, Physics and Chemistry;
BS University of Wisconsin-Milwaukee ’78; MS
University of Wisconsin-Milwaukee ’82

Subha K. Kumpaty, Professor, Mechanical
Engineering; Program Director, MS in Engineering;
BS University of Madras Engineering School ’85; MS
Kakatiya University Engineering School ’87; Ph.D.
University of Mississippi ’91

Jeffrey LaMack, Assistant Professor, Electrical
Engineering and Computer Science Department; BS
Milwaukee School of Engineering ’97; MS Ohio
State University ’01; Ph.D. Duke University ’06

Jung Lee, Assistant Professor, Physics and
Chemistry; BS Kyung Hee University, Seoul ’89; MS
Korea Advanced Institute of Science and
Technology ’91; Ph.D. University of Texas at Austin ’03

Sherrill L. Leifer, Associate Professor, School of
Nursing; BSN University of Wisconsin-Madison ’74;
MSN University of Wisconsin-Milwaukee ’89; 
Ph.D. University of Wisconsin-Milwaukee ’04 

Deanna Leitzke, PE, Assistant Professor, Civil and
Architectural Engineering and Construction
Management, BS Milwaukee School of Engineering
’98; MS Milwaukee School of Engineering ’08

Robert O. Lemke, Associate Professor, Civil and
Architectural Engineering and Construction
Management; BS University of Wisconsin-
Milwaukee ’83; MS Milwaukee School of
Engineering ’99; Registered Professional Architect
in Wisconsin (NCARB certified)

Mohammad Mahinfalah, Professor, Mechanical
Engineering; BS Iowa State University ’81; MS Iowa
State University ’85; Ph.D. Iowa State University ’88

Francis Mahuta Jr., Associate Professor, Civil and
Architectural Engineering and Construction
Management; Program Director, MS in
Environmental Engineering; 
BS University of Wisconsin-Milwaukee ’77; 
MS Marquette University ’84; Ph.D. University of
Wisconsin-Madison ’91; Juris Doctor, University of
Wisconsin-Madison ’11, Registered Professional
Engineer in the State of Wisconsin

A. James Mallmann, Professor, Physics and
Chemistry; Recipient, R. D. Peters Endowed
Professorship in Materials Science; BS University 
of Wisconsin-Milwaukee ’65; MS University of
Wisconsin-Milwaukee ’68; Ph.D. Marquette
University ’77

Carol Mannino, Associate Professor, Rader School
of Business; BBA Southern Methodist ’80; MPA
University of Texas ’81; Registered CPA in
Wisconsin

Dragomir Marinkovich, Assistant Professor,
Mechanical Engineering; Program Director,
Mechanical Engineering Technology; BS University
of Illinois ’86; MS University of Illinois ’92; Ph.D.
Marquette University ’06

Nazieh Masoud, Assistant Professor, Physics and
Chemistry; BS University of Jordan ’94; MS
University of Jordan ’97; Ph.D. Stevens Institute of
Technology ’04

Steven P. Mayer, Professor, Physics and Chemistry;
BS University of Wisconsin-Milwaukee ’71; MS
University of Wisconsin-Milwaukee ’74; Ph.D.
University of Wisconsin-Milwaukee ’79
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Michael McGeen, Professor, Civil and Architectural
Engineering and Construction Management; BS
University of Wisconsin-Milwaukee ’76; MS
University of Wisconsin-Milwaukee ’80; Registered
Professional Architect in the State of Wisconsin

Russell D. Meier, Professor, Electrical Engineering
and Computer Science; BS Iowa State University
’92; MS Iowa State University ’94; 
Ph.D. Iowa State University ’98

Richard R. Mett, Associate Professor, Physics and
Chemistry; BS Milwaukee School of Engineering ’82;
MS University of California-Berkeley ’85; Ph.D.
University of Wisconsin-Madison ’90

Katarina Midelfort, Assistant Professor, Physics
and Chemistry; BS Carnegie Mellon University
’94; MS University of Illinois at Urbana-
Champaign ’00; Ph.D. Massachusetts Institute of
Technology ’04

Sharon Morris-Pruitt, Assistant Professor, School
of Nursing, BSN University of Hawaii-Manoa ’90;
MS University of Hawaii-Manoa ’93

Joerg Mossbrucker, Associate Professor, Electrical
Engineering and Computer Science; BS University
of Kaiserslautern Germany ’92; MS University of
Kaiserslautern Germany ’94; Ph.D. University of
Kaiserslautern Germany ’97

Joseph C. Musto, Professor, Mechanical
Engineering; Program Director, Mechanical
Engineering; BS Clarkson University ’89; MEng
Rensselaer Polytechnic Institute ’90; Ph.D.
Rensselaer Polytechnic Institute ’94; Registered
Professional Engineer in the State of Wisconsin

Bharathwaj Muthuswamy, Assistant Professor,
Electrical Engineering and Computer Science; 
BS University of California – Berkeley ’02; 
MS University of California – Berkeley ’05; 
Ph.D. University of California – Berkeley ’09

Douglas Nelson, Instructor, Civil and Architectural
Engineering and Construction Management; BS
Cornell University ’81; MAT Cornell University ’85

Leah C. Newman, Assistant Professor, Mechanical
Engineering; BS University of Wisconsin-Madison
’91, MS University of Wisconsin-Madison ’93; Ph.D.
University of Wisconsin-Madison ’97

Anne-Marie L. Nickel, Professor, Physics and
Chemistry; BA Lawrence University ’97; Ph.D.
University of Wisconsin-Madison ’02

Mary Jo Noble, Assistant Professor, School of
Nursing; BS Carroll College ’88; MSNEd., University
of Phoenix ’06

Robert J. Olsson, Associate Professor, Physics and
Chemistry; BS University of Illinois at Urbana-
Champaign ’91; Ph.D. Michigan State University ’00

Bruce O’Neill, Assistant Professor, Mathematics; BS
Michigan State University ’73; MS University of
Wisconsin-Milwaukee ’75; Ph.D. University of
Wisconsin-Milwaukee ’91

Carolyn “Kelly” Ottman, Associate Professor, Rader
School of Business; Program Coordinator, Graduate
Management Programs, Fox Valley Outreach
location; BS University of Wisconsin-La Crosse ’86,
M.P.A./M.A. University of Wisconsin-Madison ’90,
Ph.D. University of Wisconsin-Madison ’99

Dudley M. Outcalt, Associate Professor, Civil and
Architectural Engineering and Construction
Management; BS U.S. Naval Academy ’73; MS
University of Cincinnati ’84; MS Northwestern ’87;
Ph.D. University of Wisconsin-Milwaukee ’09

Gulbin Ozcan, Assistant Professor, Civil and
Architectural Engineering and Construction
Management; BS Middle Eastern Technical
University ’06; MS Middle Eastern Technical
University ’08; Ph.D. Florida International
University ’11

Jane Paige, Assistant Professor, School of Nursing;
BSN University of Wisconsin-Eau Claire ’80; MSN
Concordia University ’02

John E. Pakkala, Associate Professor, Mechanical
Engineering; BS Michigan State University ’97; 
MS Michigan Technological University ’99; Ph.D.
Michigan Technological University ’01

Vipin Paliwal, Associate Professor, Physics and
Chemistry; BS Guru Nanak University, Amritsar,
India ’77; MS Kurukshetra University, Karnal, India
’80; Ph.D. Postgraduate Medical Research Institute,
Chandigarh, India ’85

Matthew A. Panhans, Professor, Mechanical
Engineering; Chairman, Mechanical Engineering
Department; BS Marquette University ’75; MS
Marquette University ’80; Ph.D. Marquette
University ’90; Registered Professional Engineer in
the State 
of Wisconsin

Michael Payne, Assistant Professor, Rader School of
Business, Program Director, Business Management;
BA Communication, Bowling Green State
University ’86; MA Communication, University of
Cincinnati ’89; Ph.D., University of Arizona ’94

Owe G. Petersen, Professor, Electrical Engineering
and Computer Science; BS University of Wisconsin
’63; MS University of Pennsylvania ’65; Ph.D.
University of Pennsylvania ’71

Vincent Prantil, Associate Professor, Mechanical
Engineering; BS Cornell University ’81; MS Cornell
University ’84; Ph.D. Cornell University ’92

Cory Prust, Assistant Professor, Electrical
Engineering and Computer Science; BS Milwaukee
School of Engineering ’01; Ph.D. Purdue 
University ’06

Christopher Raebel, Assistant Professor, Civil and
Architectural Engineering and Construction
Management; BS Milwaukee School of Engineering
’94; MS Penn State ’00; Ph.D. Marquette University;
Registered Professional Engineer in the states of
Wis., Penn., Minn., Mich., N.D., Fla., S.C.; SE in Ill.
and Mass.

Douglas L. Reed, Professor, Rader School of
Business; BS Indiana University ’58; MBA Texas
Technological College ’61; JD Harvard Law School ’71

Robert Rizza, Associate Professor, Mechanical
Engineering; BS Illinois Institute of Technology ’87;
MS Illinois Institute of Technology ’89; Ph.D. Illinois
Institute of Technology ’95
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Luis A. Rodriguez, Assistant Professor, Mechanical
Engineering; BS University of California-San Diego
’00; MS University of Wisconsin-Madison ’04; Ph.D.
University of California-Irvine ’10

Sheila Ross, Assistant Professor, Electrical
Engineering and Computer Science; BS Marquette
University ’97; MSE University of Wisconsin –
Madison ’98; Ph.D. University of Wisconsin –
Madison ’06

Darrin Rothe, Assistant Professor, Electrical
Engineering and Computer Science; BS Milwaukee
School of Engineering ’92; MS Marquette 
University ’98; Ph.D. Arizona State University ’02;
Registered Engineer in the State of Wisconsin

Matt Schaefer, Assistant Professor, Mechanical
Engineering; BS Marquette University ’84; MS
Marquette University ’90; Ph.D. Marquette
University ’97; Registered Professional Engineer in
the State of Wisconsin

Anders H. Schenstrom, Professor, Physics and
Chemistry; MS Linkoping Institute of Technology,
Sweden ’80; MS University of Wisconsin-Milwaukee
’82; Ph.D. University of Wisconsin-Milwaukee ’87

Walter Schilling, Assistant Professor, Electrical
Engineering and Computer Science; BS Ohio
Northern University ’97; MS University of Toledo
’98; Ph.D. University of Toledo ’07

Larry J. Schmedeman, Professor, Rader School of
Business; Program Director, International Business;
BS University of Wisconsin-Milwaukee ’72; BIM
Milwaukee School of Engineering ’82; MBA
University of Wisconsin-Whitewater ’88

David J. Schmitz, Instructor, Rader School of
Business, Program Director, MS Construction and
Business Management, MS Engineering
Management, MS Marketing and Export
Management, MS New Product Management; BA
St. Norbert College ’75; MBA Case Western Reserve
University

Ruth A. Schwartz, Instructor, Physics and
Chemistry; BS University of Wisconsin-Madison
’85; MS University of Wisconsin-Milwaukee ’88

Mark J. Sebern, Professor, Electrical Engineering
and Computer Science; Program Director, Software
Engineering; BS Marquette University ’72; Ph.D.
Marquette University ’74; Registered Professional
Engineer in the State of Wisconsin

Faisal Shaikh, Assistant Professor, Physics and
Chemistry; BS Chemical Engineering, Institute of
Chemical Technology ’02, Mumbai, India; Ph.D.
Chemical Engineering, Texas A&M University ’06

Nadezhda Shalamova, Assistant Professor, General
Studies; Program Director, Technical
Communication; MA Teaching Foreign Languages,
Tomsk State Pedagogical University, Tomsk, Russia
’96; Ph.D. Rhetoric and Professional
Communication, New Mexico State University ’08

Joyce M. Solochek, Instructor, Physics and
Chemistry; BS University of Wisconsin-Madison ’66;
MBA Marquette University ’83

Douglas C. Stahl, Professor, Civil and Architectural
Engineering and Construction Management; BSE
Princeton University ’85; MS University of
Wisconsin-Madison ’88; Ph.D. University of
Wisconsin-Madison ’96; Registered Professional
Engineer in the State of Wisconsin

Carma M. Stahnke, Associate Professor, General
Studies; BA Southern Illinois University at
Edwardsville ’88; MA Bowling Green University ’91;
Ph.D. Southern Illinois University ’00

John A. Starr, Associate Professor, Electrical
Engineering and Computer Science; BS University
of Wisconsin-Madison ’69; MS University of
Wisconsin-Madison ’71

Robert A. Strangeway, Professor, Electrical
Engineering and Computer Science; BS Milwaukee
School of Engineering ’79; MS Marquette University
’86; Ph.D. Marquette University ’96

Mary Jo Suminski, Instructor, Rader School of
Business; BS University of Wisconsin-Milwaukee ’75;
Milwaukee School of Engineering ’09; MCT,
MCSA, MCSE

Michael J. Swedish, Associate Professor,
Mechanical Engineering; BS Marquette University
’75; MS Marquette University ’78; Registered
Professional Engineer in the State of Wisconsin

Thomas J. Swiontek, Professor, Electrical
Engineering and Computer Science; BS Marquette
University ’69; Ph.D. Marquette University ’75

Christopher Taylor, Associate Professor, Electrical
Engineering and Computer Science; BS South
Dakota State University ’92; MS Purdue University
’94; Ph.D. Purdue University ’98

Bruce R. Thompson, Professor, Rader School of
Business; BA Amherst College ’63; MS University of
Pennsylvania ’67; Ph.D. University of Pennsylvania
’73; MBA University of Chicago ’81

Hue V. Tran, Associate Professor, Electrical
Engineering and Computer Science; BS University
of Wisconsin-Madison ’71; MS University of
Wisconsin-Madison ’73; Registered Professional
Engineer in the State of Wisconsin

Matthew J. Traum, Assistant Professor, Mechanical
Engineering; BS University of California-Irvine ’01;
MS Massachusetts Institute of Technology ’03;
Ph.D. Massachusetts Institute of Technology ’07

John Traxler, Assistant Professor, Rader School of
Business; Program Director, MS in Medical
Informatics; BS University of Wisconsin-Madison
’78, ’81; MD Medical College of Wisconsin ’89; MBA
University of Wisconsin-Milwaukee ’99; MS
Milwaukee School of Engineering and Medical
College of Wisconsin ’00

Charles Tritt, Associate Professor, Electrical
Engineering and Computer Science; Program
Director, Biomedical Engineering; BS Ohio State
University ’82; MS Ohio State University ’86; Ph.D.
Ohio State University ’94
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Matthew Trussoni, Assistant Professor, Civil and
Architectural Engineering and Construction
Management; BS Milwaukee School of Engineering
’03; MS University of Miami ’05; Ph.D. University of
Miami ’09; Registered Architect and Registered
Professional Engineer in the State of Florida

Benjamin Uphoff, Assistant Professor, 
Electrical Engineering and Computer Science; 
BS University of Wisconsin-Stevens Point ’98; 
MS University of Wisconsin-Madison ’01; 
Ph.D. Iowa State University ’06

Jay F. Urbain, Assistant Professor, Electrical
Engineering and Computer Science; BS Northern
Illinois University ’79; BS University of Illinois-
Chicago ’81; MS Illinois Institute of Technology ’87;
MBA University of Wisconsin-Madison; Ph.D.
Illinois Institute of Technology ’08

Hermann Viets, Professor, Mechanical
Engineering; President, Milwaukee School of
Engineering; BS Polytechnic University ’65; MS
Polytechnic University ’66; Ph.D. Polytechnic
University ’70

Blake Wentz, Assistant Professor, Civil and
Architectural Engineering and Construction
Management; Program Director, Construction
Management; BS University of Nebraska-Lincoln
’99; MS University of Nebraska-Lincoln ’04

Renee Wenzlaff, Associate Professor, School of
Nursing, BSN Marion College ’91, MSN Marquette
University ’98; DNP Concordia University ’09

Jay Wierer, Assistant Professor, Electrical
Engineering and Computer Science; BS University
of Wisconsin-Madison ’01; MS University of
Wisconsin-Madison ’04; Ph.D. University of
Wisconsin-Madison ’08

Katherine Wikoff, Associate Professor, General
Studies; BA Wright State University ’81; MA
University of Wisconsin-Milwaukee ’86; Ph.D.
University of Wisconsin-Milwaukee ’92

Stephen M. Williams, Professor, Electrical
Engineering and Computer Science; Chairman,
Electrical Engineering and Computer Science; BS
University of Missouri ’85; MS University of
Missouri ’88; Ph.D. University of Missouri ’90;
Registered Professional Engineer in the State of
Wisconsin

Josanne Wollenhaupt, Professor, School of
Nursing; Program Director, Nursing; BSN
Marquette University ’90; MSN Marquette
University ’96; Ph.D. University of Wisconsin-
Milwaukee ’10

Jeong-Han Woo, Associate Professor, Civil and
Architectural Engineering and Construction
Management; BE Architecture, Kyung Won
University ’96; MS Construction Management,
Texas A&M ’00; Ph.D. Architecture, Texas A&M ’05

Glenn T. Wrate, Professor, Electrical Engineering
and Computer Science; BS Michigan Technological
University ’84; MS Michigan Technological
University ’86; Ph.D. Michigan Technological
University ’96; Registered Professional Engineer in
the State of California

Chunping Xie, Associate Professor, Mathematics;
MS Beijing Normal University ’88; MA University of
Alabama ’01; Ph.D. University of Alabama ’01

Charlene A. Yauch, Associate Professor,
Mechanical Engineering; Program Director,
Industrial Engineering; BS Purdue University ’88;
MS University of Wisconsin-Madison ’97; MS
University of Wisconsin-Madison ’00; Ph.D.
University of Wisconsin-Madison ’00; Registered
Professional Engineer in the State of Wisconsin 

Yvonne I. Yaz, Professor, Mathematics; BSEE
Bosphorus University ’80; BS Bosphorus University
’82; MS Bosphorus University ’84; Ph.D. University
of Arkansas at Fayetteville ’91 

John A. Zachar, Professor, Civil and Architectural
Engineering and Construction Management;
Program Director, Architectural Engineering; BS
University of Wisconsin-Milwaukee ’71; MS
University of Wisconsin-Milwaukee ’73; Ph.D.
University of Wisconsin-Milwaukee ’91; Registered
Professional Engineer in the State of Wisconsin

Wujie Zhang, Assistant Professor, Physics and
Chemistry; BS University of Shanghai for Science
and Technology ’05; MS University of Shanghai for
Science and Technology ’08; Ph.D. University of
South Carolina at Columbia ’11.
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Professors Emeriti
Edward Allan, Professor Emeritus, Mechanical
Engineering; BS Lafayette College ’43; MS Wayne
State University ’56 

Robert W. Braun, Professor Emeritus, Chemistry;
BEd Wisconsin State University-Whitewater ’49;
MEd Marquette University ’63; Ed.D. Marquette
University ’71

Mary Louise Brown, Professor Emerita, School of
Nursing; BS University of Maryland College Park
’77; MSN Catholic University of America ’83; Ph.D.
University of Pittsburgh ’90, MS in Divinity
Lutheran School of Theology at Chicago ‘06

Bernard R. Budny, Professor Emeritus, Electrical
Engineering and Computer Science; BS Marquette
University ’51; MS University of Wisconsin-
Madison ’57; Registered Professional Engineer in
the State of Wisconsin

Vincent Canino, Professor Emeritus, Electrical
Engineering and Computer Science; BS Milwaukee
School of Engineering ’67; MS Milwaukee School of
Engineering ’69; Ph.D. Marquette University ’76;
Registered Professional Engineer in the State 
of Wisconsin

Michael T. Chier, Professor Emeritus, Electrical
Engineering and Computer Science; BS Milwaukee
School of Engineering ’64; MS University of Missouri
’69; Ph. D. University of Missouri ’71; Registered
Professional Engineer in the State of Wisconsin

Richard G. Cook, Professor Emeritus, Civil and
Architectural Engineering and Construction
Management; BS University of Wisconsin-Madison
’56; MS Milwaukee School of Engineering ’85;
Registered Professional Engineer and Architect in the
State of Wisconsin

Carol B. Diggelman, Professor Emerita, Civil and
Architectural Engineering and Construction
Management; BS University of Wisconsin-Milwaukee
’65; MS University of Wisconsin-Milwaukee ’86; Ph.D.
University of Wisconsin-Madison ’98

James Eckl, Professor Emeritus, Electrical Engineering
and Computer Science; BS Marquette University
’57; MS University of Wisconsin ’62; Registered
Professional Engineer in the State of Wisconsin

George L. Edenharder, Professor Emeritus,
Mathematics; BEd University of Wisconsin-
Whitewater ’66; MS Marquette University ’68 

Frank Evans, Professor Emeritus, Electrical
Engineering and Computer Science; BS University
of New Mexico ’62; MS University of Houston ’74

John H. Farrow, Professor Emeritus, Mechanical
Engineering; BS Marquette University ’56; MS
Marquette University ’80; Registered Professional
Engineer in the State of Wisconsin

Paul E. Feuerstein, Professor Emeritus, Civil and
Architectural Engineering and Construction
Management; BS Indiana Institute of Technology ’58;
MS University of Wisconsin-Milwaukee ’82;
Registered Professional Engineer in the State of
Wisconsin

Roger J. Frankowski, Professor Emeritus, General
Studies; BA Marquette University ’65; MA Marquette
University ’68; MEd Marquette University ’86; Ph.D.
Marquette University ’92

Matthew W. Fuchs, Professor Emeritus, Civil and
Architectural Engineering and Construction
Management; BS Milwaukee School of Engineering
’63; University of Wisconsin-Milwaukee ’79; Doctor
of Engineering (Honorary) Milwaukee School of
Engineering ’05; Registered Professional Engineer in
the State of Wisconsin

Stanley J. Guberud, Professor Emeritus,
Mathematics; BS Wisconsin State University-Eau
Claire ’52; MS Marquette University ’61

Paul A. Gutting, Professor Emeritus, Mechanical
Engineering; BS Purdue University ’47; MS
University of Wisconsin-Milwaukee ’66; Registered
Professional Engineer in the State of Wisconsin

Veronica S. Haggerty, Professor Emerita, General
Studies; BEd University of Wisconsin-Milwaukee
’72; MS University of Wisconsin-Milwaukee ’78

John Michael Hassler, Professor Emeritus, BS
Almeda College ’01; MA Education Marian College
’06; Registered Professional Engineer in the State of
Wisconsin; Certified Professional Designer in the
State of Wisconsin

Harvey Hoy, Associate Professor Emeritus,
Mechanical Engineering; BS University of
Wisconsin-Madison ’60

H. Peter Huttelmaier, Professor Emeritus, Civil and
Architectural Engineering and Construction
Management; Dipl. Ing. University of Stuttgart ’68;
MS Concordia University, Montreal ’73; Ph.D.
Concordia University, Montreal ’79; Registered
Professional Engineer in the State of Wisconsin

Charles F. James Jr., Professor Emeritus, Mechanical
Engineering; BS Purdue University ’58; MS Purdue
University ’60; Ph.D. Purdue University ’63

Dorothy J. Johnson, Professor Emerita,
Mathematics; BS Central Michigan University ’51;
MS Marquette University ’80 

Robert Kern, Professor Emeritus, Mechanical
Engineering; BS Case Institute of Technology ’63;
Ph.D. Case Western Reserve University ’71;
Registered Professional Engineer in the state of
Wisconsin

Janet Klein, Professor Emerita, Mathematics; 
BA Mount Mary College ’51; MA Marquette 
University ’54

Ronald A. Kobiske, Professor Emeritus, Physics and
Chemistry; BS Indiana Institute of Technology ’61;
MS New Mexico Highlands University ’63; Ph.D.
University of Wisconsin-Milwaukee ’76

Brigita E. Kore-Kakulis, Professor Emerita, Physics
and Chemistry; BS University of Wisconsin-
Madison ’54; MS Marquette University ’62

Lawrence B. Korta, Professor Emeritus, Mechanical
Engineering; BS Marquette University ’62; 
MS Marquette University ’65
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Peter K.F. Kuhfittig, Professor Emeritus,
Mathematics; BS University of Wisconsin-
Milwaukee ’65; MS University of Wisconsin-
Milwaukee ’67; Ph.D. George Peabody College of
Vanderbilt University ’72; Doctor of Engineering
(Honorary) Milwaukee School of Engineering ’05

George P. Lephardt, Professor Emeritus, Rader
School of Business, BA University of Delaware ’69;
MA University of Wisconsin-Milwaukee ’71; Ph.D.
University of Tennessee ’76

Janina Levy, Professor Emerita, Chemistry; BS
Copernicus University in Torun, Poland ’55; MS
University of Warsaw ’57

Susannah P. Locke, Professor Emerita, General
Studies; BS Marquette University ’58; MA Marquette
University ’64

Arthur B. Michael, Professor Emeritus, Mechanical
Engineering; BS University of Wisconsin-Madison ’44;
MS University of Minnesota ’47; ScD Massachusetts
Institute of Technology ’52; Registered Professional
Engineer in the State of Wisconsin

Thomas D. Pease, Professor Emeritus, Rader School
of Business; BS University of Denver ’48; MBA
University of Denver ’52

Mary Ann Perdue, Professor Emerita, General
Studies; BS Valparaiso University ’67; MS University
of Wisconsin-Milwaukee ’77

Paul P. Perdue, Professor Emeritus, Mechanical
Engineering; BS Iowa State University ’48; MBA
University of Wisconsin-Madison ’56

Donald W. Petzold, Professor Emeritus, Electrical
Engineering and Computer Science; BS University
of Wisconsin-Madison ’50; MS University of
Wisconsin-Madison ’68; Ph.D. Marquette
University ’80

Constantin Popescu, Professor Emeritus, General
Studies; BA Bucharest University ’54; MA University
of Wisconsin-Milwaukee ’72; Ph.D. University of
Wisconsin-Milwaukee ’73; MLS University of
Wisconsin-Milwaukee ’77

Steven E. Reyer, Professor Emeritus, Electrical
Engineering and Computer Science; BS University
of Wisconsin-Milwaukee ’72; MS University of
Wisconsin-Milwaukee 73; Ph.D. Marquette
University ’78; Registered Professional Engineer in
the State of Wisconsin

Hadi M. Saadat, Professor Emeritus, Electrical
Engineering and Computer Science; Dipl. Faraday
Engineering College ’63; MS Illinois Institute of
Technology ’66; Ph.D. University of Missouri ’72

Robert P. Schilleman, Professor Emeritus,
Mathematics; BS University of Wisconsin-
Madison ’59; MS Marquette University ’76

Andrew B. Schmirler, Professor Emeritus,
Mathematics; BS St. Norbert College ’57; MA
Marquette University ’75

Hans Schroeder, Professor Emeritus, Electrical
Engineering and Computer Science; BS Milwaukee
School of Engineering ’55; MS University of
Wisconsin-Madison ’70; Registered Professional
Engineer in the states of Wisconsin and Ohio 

John G. Slater, Professor Emeritus, Mechanical
Engineering; BS University of Wisconsin-Madison
’48; MS University of Wisconsin-Madison ’50; Ph.D.
University of Wisconsin-Madison ’52; Registered
Professional Engineer in the State of Wisconsin

Judith Steininger, Professor Emerita, General
Studies; BA University of Kentucky ’65; MA 
Boston College ’73

Thomas J. Tillman, Professor Emeritus, Electrical
Engineering and Computer Science; BS Purdue
University ’49; MBA University of Toledo ’69; MS
Marquette University ’86

Paul H. Unangst, Professor Emeritus, Mechanical
Engineering; BS and AB University of Illinois ’56; 
MS Milwaukee School of Engineering ’78; Registered
Professional Engineer in the State of Wisconsin

Lloyd E. Vlies,Professor Emeritus, Mechanical
Engineering; BS University of Wisconsin-Madison
’59; MS University of Wisconsin-Milwaukee ’62;
Registered Professional Engineer in the State 
of Wisconsin
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Business and Industrial
Advisory Committees of MSOE

The first advisory committee at MSOE was formed in 1913. Dr. Charles P. Steinmetz, who was later
acknowledged for his genius in AC electrical machinery and circuit research, was among those first
committee members.

Listed below are the Academic Industrial Advisory Committees for undergraduate programs and the
chairperson for each. Additional committees comprised of industrial and business representatives also
exist to advise in other areas of the university such as recruitment and finance.

ARCHITECTURAL ENGINEERING
Norbert Schmidt ’79
President
Wenninger Co. Inc.

BIOMEDICAL ENGINEERING
Kevin Ehlers
Radiation Oncology
Medical College of Wisconsin

BIOMOLECULAR ENGINEERING
Asif Bakar
CEO-Chair
Xorbix Technologies Inc.

RADER SCHOOL OF BUSINESS
Steven Bialek, Ph.D.
Associate Professor and Chairman, 
Milwaukee School of Engineering

CIVIL ENGINEERING
Francis Mahuta, Ph.D., P.E., J.D.
Associate Professor and Program Director
Milwaukee School of Engineering

COMPUTER ENGINEERING
Jeffrey Zingsheim ’90, ’97
Engineering Manager - Hardware 
Honeywell Automation and Control Solutions

CONSTRUCTION MANAGEMENT
John Schultz
Vice President
Jansen Construction Group Inc.

ELECTRICAL ENGINEERING
Mary Jo Vander Heiden
Mag-Num Consulting Services LLC

ELECTRICAL ENGINEERING TECHNOLOGY
Brian Petted ’83, ’85
Vice President of Engineering
L.S. Research Inc.

ENGINEERING
Dr. Cynthia Barnicki
Professor and Program Director
Milwaukee School of Engineering

INDUSTRIAL ENGINEERING
Kim Pettiford ’93, ’99
Senior Director, Sales Channel 
Business Development
Harley-Davidson Co.

MECHANICAL ENGINEERING
Chris S. Lange ’99
Engineering Manager
Pentair Water

MECHANICAL ENGINEERING TECHNOLOGY
Dr. Dragomir C. Marinkovich
Assistant Professor and Program Director
Milwaukee School of Engineering

NURSING
Dr. Debra Jenks
Associate Professor and Chairperson
School of Nursing
Milwaukee School of Engineering

SOFTWARE ENGINEERING
Bernie Newman
Director, Software Engineering
Astronautics Corporation of America

TECHNICAL COMMUNICATION
Dianne Bender ’91
Information Architect
Red Prairie
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A
Academic administration, 367
Academic advising, 25
Academic calendar, 4
Academic honesty, 22-24
Academic records, see FERPA
Academic standing, 30
Accreditation, 9
Add/drop classes, 27
Admission, 15-18, 26
Advising, 25
Affiliations, 9
Air Force ROTC, 227
Appeals processes, 23-24, 30, 46
Applied Technology CenterTM
(ATC), 49-53

Architectural engineering, 59-66
Army ROTC, 228
Attendance policy, 27
Auditing courses, 31

B
Biomedical engineering, 120-127
Biomolecular engineering, 211-215
Business management, 89-99, 115
Business, Rader School of, 87-88
Business and Industrial Advisory 
Committees, 375

Business Excellence Consortium 
(BEC), 21

Business Management Minor, 115

C
Calendar, academic, 4
Campus map, 379
Civil and Architectural Engineering
and Construction Management 
Department, 58

Civil Engineering, 67-76
Center for Entrepreneurship, 53
Certificate programs, 20
Certifications, 117
Chemistry Minor, 218
Chemistry and Physics 
Department, 209

Communication, technical, 162-170
Computer engineering, 128-131
Computer science (see computer 
engineering, software 
engineering or management 
information systems)

Constituents, 7
Construction management, 77-86
Continuing Studies and Outreach, 
19

Course descriptions, 232-360
Credit by examination, 32
Czech study-abroad program, 12

D
Dean’s List, 31
Degree programs, 10-11
Directed study, 31
Disability Services, 53
Double-major programs,
34, 221-223

Drop/add classes, 27
Dual-degree programs, 221

E
Electrical engineering, 132-139
Electrical Engineering and
Computer Science Department,
118-119

Electrical engineering technology, 
145-151

Engineering programs
Architectural engineering, 59-66
Biomedical engineering, 120-127
Biomolecular engineering, 211-215
Civil Engineering, 67-76
Computer engineering, 128-131
Electrical engineering, 132-139
Engineering, 14, 178-182, 224
Industrial engineering, 183-187
Mechanical engineering, 188-192
Software engineering, 152-157
Structural engineering, 
221, 223

Engineering or engineering 
technology, 14

Engineering technology programs
Electrical, 145-151

INDEX
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Mechanical, 196-201
Enrollment Management 
Department, 15-18

Enrollment status requirement, 26
Entrepreneurship, Center for, 53
Export Assistance Center, 55

F
Faculty, list of full time, 367
Family Educational Rights 
and Privacy Act (FERPA), 25

Fees, 36
Final Exam Policy, 33
Financial assistance, 36-47
Foreign language, 161
France study abroad program, 13
Freshmen-to-master’s degree in      
civil engineering, 67-76, 222

G
General Studies Department, 158
German studies minor, 171-172
German study-abroad program,
12, 140-144, 193-195

Goethe House, 56
GPA (grade point average)
Cumulative, 28
Major, 29

Grade replacement, 31
Grading system, 28
Graduate studies, 224-226
Graduate Tuition Grant, 39
Graduation procedures, 35
Graduation requirements, 34
Grievance process, 24
Grohmann Museum, 54
Guarantee, MSOE, 8

H
History, MSOE, 8
Honors List, 31
Humanities and social sciences 
electives,159-160

I
Incomplete grades, 28
Independent study, 32
India study-abroad program, 13
Industrial engineering, 183-187

Information Technology 
Department (IT), 54

Institutional Learning Outcomes, 6
Institutional Review Board, 52-53
International business, 100-106
International study programs 
(see study abroad)

L
Laptop (notebook) computers, 54
Library, 48

M
Major grade point average, 29
Management information systems, 
107-114

Map, 379
Marketing and entrepreneurship 
minor, 116

Mathematics Department, 174
Mathematics Minor, 176
Mechanical engineering, 188-192 
Mechanical Engineering 

Department, 177
Mechanical engineering 

technology, 196-201
Microsoft certifications, 117
Midterm progress report, 30
Milwaukee U.S. Export Assistance 
Center, 55

Minors, 34, 115-116, 169-173, 176, 
218-220 

Mission, MSOE, 6

N
Navy ROTC, 229
Notebook computers, 54
Not reported (NR) grade, 28
Nursing, School of, 202-203
Nursing B.S., 204-208

P
Physics and Chemistry Department,
209

Physics minor, 219-220
Prerequisite policy, 25
Privacy, academic (FERPA), 25
Professor Emeriti, 373-374
Project Lead The Way, 55
Psychology Minor, 173
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R
Rader School of Business, 87-88
Re-admission policy, 26
Records, academic (FERPA), 25
Refund policies/schedule, 41-45
Regents, Board of, 363-364
Repeating courses, 31
Research, 49-52
ROTC, 227

S
Scholars Program, (see University 
Scholars Program, 11)

School of Nursing, 202-203
Software engineering, 152-157
Structural engineering (BS/MS),
223, 226

Student Advancement Committee, 30
Student Accounts (Financial Aid 
Office), 36-47

Student integrity, 22
Student responsibility, 25
Study-abroad, 12, 32, 100, 128, 
140-141, 193-195

Suspension, 30

T
Technical communication,
162-170, 221-222

Technical Communication Minor, 
169

Technology package, 54
Transfer students, 16
Tuition and fees, 36-44
Tuition refund schedule, 41-43
Two-degree programs, 221-222
Double-major program, 34, 
221-222

Dual-degree program, 221-222

U
Undergraduate admission, 15-18
University Scholars Program, 11
U.S. Export Assistance Center, 55

W
Withdrawal from all classes, 27
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CAMPUS MAP

For admission information call
(800) 332-6763

(414) 277-6763 (in Milwaukee area)
or visit our website at admissions.msoe.edu
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Milwaukee School of Engineering admits male and female students of any race,
color, national and ethnic origin to all the rights, privileges, programs and
activities generally accorded, or made available, to students at the university. It
does not discriminate, on the basis of race, color, national and ethnic origin,
religion, age, gender, sexual orientation, marital status or disability in
administration of its educational policies, admission policies, scholarship and
loan programs, and athletic and other institutionally administered programs.
MSOE also maintains its long-standing policy as an Equal
Opportunity/Affirmative Action Employer of male and female personnel for its
faculty and administrative staff.
Milwaukee School of Engineering reserves the right to revise at any time,

without notice, any and all programs, fees and costs stated herein in accordance
with the best academic and industrial standards as recommended by its advisory
committees. The right also is reserved to cancel any course or subject at any time
because of insufficient registration or other valid reason.
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Notes:
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