March 12, 2018
Seema Verma, MPH, Administrator
Centers for Medicare & Medicaid Services
U.S. Department of Health and Human Services
Attention: CMS–1678–FC Mail Stop C4–26–05
7500 Security Boulevard
Baltimore, MD 21244–1850
Re: Request for Information: Revisions to Personnel Regulations, Proficiency Testing
Referral, Histocompatibility Regulations and Fee Regulations under the Clinical Laboratory
Improvement Amendments of 1988 (CLIA); CMS-3326-NC
Dear Administrator Verma:
On behalf of the undersigned member associations of the American Society for Clinical Pathology
(ASCP) Board of Certification (BOC) Board of Governors (BOG), we are writing to provide comment
on the Centers for Medicare & Medicaid Services (CMS) recent Request for Information (RFI) on
revisions to the Clinical Laboratory Improvement Amendments of 1988 (CLIA) personnel
regulations. These comments are generally focused on the RFI’s policy proposals specific to
laboratory testing personnel regulations.
The ASCP BOC BOG is composed of representatives from our partner laboratory professional
organizations and serves as the governing body to the ASCP Board of Certification (BOC). The
ASCP BOC’s mission is to provide excellence in certification of laboratory professionals on
behalf of patients worldwide. We are considered the gold standard certification for medical
laboratory professionals around the world. The ASCP Board of Registry (BOR) began in 1928. In
2009, the BOC was formed by the merger of the ASCP BOR and the National Credentialing
Agency. We are an independent, non-profit certification agency that develops appropriate
standards and procedures to assure the competence of medical laboratory personnel and have
certified over 500,000 laboratory professionals in the United States and internationally. We are
the only ANSI accredited certifying body of laboratory professionals in the United States and
have one of the largest accredited certification programs (21 certifications) in the country. Our
credentials are recognized for licensure in all US licensure states and we are the sole provider of
licensure exams in the state of New York.
We are opposed to the Agency’s flawed and erroneous policies and proposals recognizing nursing
degrees as equivalent to biological science degrees, as well as, allowing holders of nursing degrees
to perform and supervise non-waived laboratory testing. The Agency’s equivalency position and
proposal to allow nursing degrees to be separately qualifiable for purposes of performing high
complexity testing or serving as a technical consultant significantly lower the qualifications
necessary to perform non-waived testing and could have serious repercussions for test quality and
patient safety. We firmly believe that only those individuals who have completed bachelor’s degrees
and sufficient coursework in the biological, chemical and clinical laboratory sciences should be
considered to have satisfied the bachelor’s degree requirement necessary to perform high
complexity testing or serve in supervisory roles within non-waived laboratories. Given that we
presented to CMS in September 2016 a petition signed by 35,000 individuals concerned about CMS’
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April 1, 2016 equivalency position, we believe our comments on the inappropriateness of the
nursing degree to non-waived testing are reflective of the views of laboratory professionals across
the United States.
I.

Personnel Requirements

The following section outlines our views and positions on the CLIA regulation’s personnel
requirements, including those outlined in the CMS RFI. This discussion covers the issue of the
nursing degree as sufficient to meet the CLIA high complexity degree requirements for purposes of
performing high complexity testing and serving as technical consultants of a moderate complexity
laboratory, as well as the physical science degree and non-traditional degrees.
A. Nursing Degrees
In the RFI, CMS notes that it currently considers a bachelor's degree in nursing to be equivalent to a
bachelor's degree in biological science for purposes of the educational requirements for moderate
and high complexity testing personnel under CLIA. Further the Agency states that it is:
“considering drafting proposals to amend 42 CFR 493.1411 (moderate complexity technical
consultant), 493.1423 (moderate complexity testing personnel), and 493.1489 (high
complexity testing personnel) to expressly reflect that policy. [CMS is] also considering
whether a nursing degree should be considered as a separate qualifying degree, as opposed
to the equivalent of a biological science degree, for purposes of meeting the educational
requirements for moderate and high complexity testing personnel and technical
consultants. As such, we are also considering proposing to amend §§ 493.1411, 493.1423,
and 493.1489 to add a nursing degree as a separate qualifying degree to the current list of
qualifying degrees for the moderate and high complexity testing personnel and technical
consultants.”
CMS states in the RFI that it is seeking public comments as to whether a nursing degree is
equivalent to a biological science degree; or (2) whether it should add nursing degrees as a separate
qualifying degree (as opposed to the equivalent of a biological science degree) to the current list of
qualifying degrees. Our response is that (1) nursing is NOT equivalent to a biological sciences
degree; and (2) CMS should NOT add nursing as a separately qualifying degree allowing its
holders to perform high complexity testing or supervise non-waived testing.
1. Evidence that a Nursing Degree is not Equivalent to a Biological Sciences Degree
We have great respect for the nursing profession and fully believe that nursing degrees, both at the
associate and baccalaureate degree level, offer individuals outstanding training pertinent to the
practice of nursing. Nurses fulfill essential functions in point-of-care testing, the vast majority of
which is CLIA waived. But the fundamental reality is that the nursing degree is not intended to be,
nor should it be viewed as, equivalent to a biological science degree or any other science degree
earned by laboratory testing professionals who perform, supervise, or direct moderate and high
complexity diagnostic testing services. Similarly, nursing degrees should not be recognized
separately as they do not provide adequate instruction to enable its holder to perform high
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complexity testing or to supervise non-waived laboratory procedures. It should be viewed for what
it is, a health services degree focused on the practice of nursing—not laboratory medicine or
histology. The proposition that a nursing degree is equivalent to a degree in the biological sciences
is erroneous and inconsistent with the CLIA regulations.
Biological sciences degrees vastly outweigh nursing degrees both in terms of their course load and
rigor. In Appendix 1, we provide an overview of the academic science course requirements for
nursing and biological sciences bachelor’s degree programs. The comparison of biology and
nursing degree requirements in the table in Appendix 1 shows that at least 32 hours of 200 level or
higher coursework in chemistry or biology combined is required for biology, but not for nursing.
For nursing programs science course are limited and introductory (100 level). They are not
equivalent of those required for a science degree, and thus are not intended to be equivalent. As a
specific example, the course catalog for the Nursing program at Case Western Reserve University
gives the following description of Biology 114. Principles of Biology: “A one-semester course in
biology designed for the non-major. A primary objective of this course is to demonstrate how
biological principles impact an individual's daily life. BIOL 114 introduces students to the molecules
of life, cell structure and function, respiration and photosynthesis, molecular genetics, heredity and
human genetics, evolution, diversity of life, and ecology. Minimal background is required; however,
some exposure to biology and chemistry at the high school level is helpful. This course is not open
to students with credit for BIOL 214 or BIOL 250. This course does not count toward any Biology
degree (emphasis added).”
One of the other misconceptions inherent in CMS’ erroneous policy that nursing is equivalent to the
biological sciences is the presumption that nursing degrees provide similar “lab” time as biological
sciences degrees. Considering the differences in course credits and rigor, clearly this is not the case.
Furthermore, nursing programs do not address the laboratory competencies in 42 CFR 493.17,1
particularly at the level of high complexity testing. This is an issue because CLIA appears to assume
that individuals with a bachelor’s degree in a “chemical, physical, biological, or clinical laboratory
science, or medical technology” have sufficient hands-on laboratory experience to perform high
complexity testing, and with sufficient experience, to supervise non-waived testing. This may help
explain why the CLIA regulations have no specific training requirement for individuals qualifying
on the basis of these bachelor’s degrees [See 42 CFR 493.1489(b)(1)]. While this presumption of
appropriate training is clearly true for clinical laboratory science, medical laboratory science and
medical technology degrees, it is not always the case for chemical, physical, and biological sciences
degrees and it is certainly not true for nursing degrees. Training, however, is essential to ensure a
thorough understanding of the quality assurance and quality control practices necessary to produce
accurate laboratory test results and ensure quality patient care. Equating nursing to the biological
science would seem to suggest that all of these degree holders have received sufficient laboratory
expertise to perform and/or supervise high complexity testing, which is not the case.

1

The Code of Federal Registry (493.17; Test Categorization) defines the skills needed to conduct moderate and high
complexity tests. The following (abbreviated) criteria abstracted from CFR 493.17, applied to pre-analytic, analytic and
post-analytic phases of testing are evaluated and graded by the FDA to place a test within moderate and high complexity
categories: specialized scientific and technical knowledge; training and experience; operational skills such as monitoring,
measurement, pipetting and calculation; assessment of specimens and calibration and quality control materials; troubleshooting and decision-making skills related to test performance and equipment maintenance; independent interpretation
and judgment. These competencies are taught in Medical Laboratory Technician (MLT) and Medical Laboratory Science
(MLS) a.k.a. Medical Technology (MT) or Clinical Laboratory Science (CLS) programs, as well as, in basic science curricula.
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Further, we believe the idea that nursing is NOT EQUIVALENT to a biological science is wellaccepted within academic and professional circles. As part of our research on nursing degrees, the
ASCP BOC consulted with the National Association of Credentials Evaluation Services (NACES)2—
the experts on degree equivalency—as to whether it is appropriate to consider a nursing degree as
equivalent to a biological sciences degree. NACES responded that these are NOT equivalent
degrees. Moreover, the ASCP BOC has conducted extensive research into how the biological
sciences and nursing degrees are organized within academe, and we have been unable to find a
single biological sciences department that includes or recognizes nursing as a biological science or
the equivalent. This further supports our belief that the idea that the biological sciences and
nursing are equivalent or similar is inherently erroneous and inconsistent with the regulations.
This brings up an important point regarding the authority of the Agency to interpret the CLIA
regulations such that nursing and the biological sciences are equivalent for the purposes of
performing high complexity testing or supervising non-waived testing. First, we note we are unable
to find any documents published in the Federal Register that specifically delineates such an Agency
rule or policy. Per the Auer Deference (Seminole Rock),3 the federal courts have provided agencies
wide discretion to interpret their regulations. That said, Auer supports this deference only where the
regulation is ambiguous and the regulatory interpretation is not “plainly erroneous or inconsistent
with the regulation.”
As we explained in our June 16, 2016 letter to you (See attached), the term “biological science” is an
unambiguous term with a broadly understood meaning. Moreover, as discussed above the Agency’s
position that nursing is a biological science fails to pass the Supreme Court’s test that the
interpretation must not be erroneous and that it must be consistent with its regulations.
Consequently, the Agency’s interpretation that a degree in nursing is equivalent to a degree in
biological science exceeds its authority and is invalid. We urge the Agency to fully and immediately
rescind this interpretation.
2. Concerns Regarding Possible Supervisory Roles of Nursing Degree Holders
While the RFI indicates that CMS would allow individuals with a bachelor’s degree in nursing to
serve as a technical consultant of a moderate complexity laboratory, it is unclear whether the
Agency’s equivalence policy could not be used to allow individuals with a bachelor’s degree in
nursing to serve in other supervisory roles. If the nursing degree is currently equivalent to a degree
in the biological sciences, then without a specific restriction in the regulations, such a degree holder
might be able to work as either a laboratory director of a moderate complexity laboratory (See 42
CFR 493.1405(b)(5)) or as a general supervisor of a high complexity laboratory (See 42 CFR
493.1461(c)(2) if they have 2 years of experience. The rules would also seem to allow an
individual with a bachelor’s degree in nursing to serve as a high complexity technical supervisor for
numerous laboratory specialties, e.g. 42 CFR 493.1449(h)[hematology], with just 4 years of
experience. The CLIA rules need to be very clear that only those individuals who have completed
acceptable degrees and completed appropriate training or necessary full-time experience should be
able to serve in these roles.

NACES® is an independent professional organization that promotes excellence in the field of credential evaluation and
supports knowledgeable evaluation staff and member organizations engaged in providing professional service in the field
of applied comparative educational evaluation.
3
Auer v. Robbins (95-897), 519 U.S. 452 (1997)
2
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3. Impact on Test Quality and Patient Care
CMS’ current and proposed policy regarding nursing degrees significantly lowers the qualifications
necessary to perform high complexity testing and could have significant repercussions for test
quality and patient safety (See Appendix 2). Such a development would likely lead to lower quality
testing. We note that a study by Lunz et al. noted that as the proportion of certified laboratory
personnel increased so too did accuracy on proficiency testing. Since certification reflects more
demanding education and training, it stands to reason that lower personnel standards will likely
lower test quality.4 Moreover, if CMS is willing to consider a degree that may have only 15 semester
hours of biological and/or chemical sciences as equivalent to a biological sciences degree, which
often requires upwards of 60 hours of biological, chemical and other sciences, then it would stand
to reason that numerous other degrees that are similarly lacking in the relevant sciences could be
deemed equivalent to the bachelor’s degrees required in 42 CFR 493.1489(b)(1). At that point, the
CLIA personnel standards cease to be relevant as a means to ensure that testing personnel have the
knowledge and training necessary to ensure test quality and patient safety.
We recognize the vital role that nurses play in the point-of-care (POC) setting and are aware of the
trend towards increased access to waived and moderate complexity tests developed specifically for
this setting. Rapid, POC testing can be critical to immediate care of the patient. The definition of
POC settings has expanded to include radiology suites, ambulances, mobile stroke units, ambulatory
surgery centers, and others. In some cases the classification of a POC test as moderate complexity
limits it to be performed in the hospital setting only. Furthermore, changes in patient population,
setting, or other user modifications of the FDA-approved package insert changes the complexity to
high complexity/laboratory developed test classification. We suggest that rather than allow
nurses to perform any and all high complexity testing, a revision in the definition of POC
should be considered such that these tests might remain waived or moderately complex and
allow performance by nurses and other appropriate health care providers such as radiology
personnel. Alternatively, new classification of tests specific to POC might be developed.
4. Labor Market Factors Relevant to the Nursing Degree Proposal
During our September 2016 meeting with CMS, Agency officials indicated that one of the primary
motivations for its decision to declare that the biological sciences include nursing was because of
concern about a shortage of laboratory testing personnel. While we share the Agency’s concern
about the labor supply, the Agency’s proposed policy is inherently flawed and will have little if any
positive impact on the labor market for laboratory personnel. Given the lack of adequate
instruction in the sciences—both in the number of credit hours and the basic “survey” nature of
these courses—nursing degrees do not provide adequate scientific instruction to perform quality
high complexity testing or to properly supervise non-waived laboratory testing. Thus, these degree
holders are unlikely to be viewed by employers as viable candidates for laboratory testing
positions.
While data from the ASCP’s recently released 2016-2017 Vacancy Survey does confirm concerns
about vacancies, the data suggests that the nursing degree is not viewed as an appropriate way to
4

Lunz M, Castleberry B, James K, Stahl J. The Impact of the Quality of Laboratory Staff on the Accuracy of
Laboratory Results. JAMA. 1987; 258:361-363.
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address these concerns (See Section B on Physician Science and Non-Traditional Degrees for our
thoughts on more appropriate ways to help laboratories recruit more laboratory professionals).
First, the data reveals that clinical laboratories are very concerned about the qualifications of
individuals applying for testing positions. Indeed, the new data finds that the issue of greatest
importance (24 percent) to laboratory hiring managers is access to qualified (emphasis added)
laboratory staff. This apprehension is similarly reflected in the fact that that 10 percent of hiring
managers reported concerns about nurses doing high complexity testing as their most pressing
concern.
ASCP Survey respondents did indicate that the number of job applicants is extremely low in
comparison to the number of retiring personnel. As a number of laboratories appear to be
experiencing an increased workload (compared with the last survey, this year more respondents
indicated their laboratories having an average test volume of over a million tests per year),
supervisors feel increasingly compelled to consider less qualified applicants, i.e., bachelor’s degree
holders who either have not completed an accredited or approved training program and/or who
have little or no laboratory experience or training. As the number of individuals graduating from
accredited or approved training programs is relatively fixed, hiring managers are increasing reliant
on individuals who have not attended such programs and may have limited training. The Survey
results suggest that vacancies are being filled at a faster rate. If vacancies are being filled at a faster
rate, then the question arises concerning the qualifications of the new hires. Without more
appropriate personnel standards for testing personnel, we envision the quality of testing personnel
would decrease and in turn so would the quality of laboratory testing.
Another reason CMS’s proposal will have a negligible impact on the labor market for laboratory
professionals concerns wage differentials. According to the Bureau of Labor Statistics (BLS), the
median salary for a registered nurse (bachelor’s level nurses) was $68,450 (2016). For medical
laboratory professionals,5 the Bureau indicates the median salary is $50,930 (2016). Given tight
staffing budgets, it is highly improbable that clinical laboratories would pay almost $20,000, or 34
percent, more for personnel who would require extensive academic instruction and clinical training
before they could perform quality high complexity patient testing. Employers who are willing to
increase salaries that much would have greater success recruiting qualified laboratory
professionals (with presumably less need to pay for necessary training).
We should also point out that CMS recently implemented a new Medicare Clinical Laboratory Fee
Schedule, per the Protecting Access to Medicare Act (PAMA). The significant reductions in payment
rates PAMA imposes, coupled with the likelihood that private payers will adopt similar payment
cuts will significantly reduce laboratory revenues. This has already resulted in the restructuring of
the market for laboratory services, and it is likely to continue over the foreseeable future.
Unfortunately, one of the likely results of this restructuring is layoffs of laboratory professionals.
These layoffs will have the effect of increasing the laboratory professional’s workforce, which will
help lessen any personnel shortages.
We believe that Laboratory Economics' PAMA Survey February 2018 provides ample evidence of
PAMA’s impact on the labor market, which reported on the findings of its recent survey of

BLS’s salary data is based on data for medical laboratory scientists (bachelor’s degree level laboratory
professionals ) and medical laboratory technicians (associate degree level personnel), both of whom may
perform high complexity laboratory testing.
5
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laboratory executives.6 Their findings indicate that private payers are following CMS’ lead and
reducing laboratory test payment rates. In expectation of reduced reimbursement, Laboratory
Economics reports that 22 percent of surveyed laboratory executives indicated that they plan to
reduce staff; 21 percent indicated they would consolidate laboratories; and 29 percent indicated
they would increase laboratory automation (see below). Such responses to reduced revenues
should result in less demand for (and reduced regional shortages of) laboratory personnel. As a
result, we believe that decreasing the personnel requirements to enable high complexity testing by
individuals with a degree in nursing is unnecessary.

We would also urge CMS to consider the impact of this policy proposal on the nursing profession.
The field of nursing is currently suffering from severe staffing shortage and implementing a policy
designed to encourage these individuals to consider alternative careers undermines federal and
state policies intended expand the nursing work force.
The notion that a nursing degree includes sufficient academic instruction and clinical training to
enable its holder to perform high complexity testing is widely rejected by laboratory professionals.
In 2016, we launched a campaign urging laboratory professionals and other concerned individuals
to sign a petition arguing that the nursing degree is not equivalent to the biological sciences in
terms of the instruction necessary to perform high complexity testing. We presented that petition
to CMS in September 2016 when we met with the Agency to discuss our concerns about its April 1,
2016 Memorandum. A copy of that petition is attached to this submission.
In addition, we should note that on December 14, 2016 the U.S. Department of Veterans (VA)
released a Final Rule on the scope of practice (SOP) of Advanced Practice Registered Nurses
(APRNs). The Final Rule was a significant departure from the Proposed Rule, which would have
allowed APRNs to “order, interpret, perform and supervise” all complexity levels of clinical
laboratory testing. In commenting on the Proposed Rule, we noted that the academic credentials of
APRNs, while impressive and exceeding those of registered or bachelor’s degree nurses, still do not
satisfy the CLIA high complexity requirements (though the VA is technically exempt from CLIA, the
Department’s policy is to follow it). The VA agreed with our concerns; in the Final Rule, the VA
6

Labs Bracing For Private-Payer Rate Cuts. Laboratory Economics, Volume 18, Number 2. February 2018. p. 1.
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adopted a policy that APRNs’ may not perform or supervise laboratory testing regardless of its
complexity level.
To summarize our position on the nursing degree, we are opposed to the Agency
maintaining any policy, i.e., CMS’ existing and proposed interpretative positions as well as its
proposal to make nursing a separately qualifiable degree, that allows the holder of a
bachelor’s degree in nursing to perform high complexity testing or supervise non-waived
testing. We recognize that the CLIA regulations’ bachelor’s degree requirements would benefit
from being updated, but we do not believe that lowering high complexity standards in the manner
suggested by CMS is wise or appropriate for patient care. We discuss our proposals for how this can
be accomplished below.
B. Physical Science and Non-Traditional Degrees
CMS indicates in the RFI that it is seeking input on whether bachelor’s degrees in physical science
or other non-traditional degrees provide appropriate instruction in the sciences relevant to
performing laboratory testing. We believe that physical science and non-traditional degrees should
be accepted, but only if the degree holder has completed 30 hours of biological and chemical
sciences, including courses at an advanced level. Coursework only in physics, astronomy, geology,
and other earth sciences does not qualify as medical laboratory science. We believe it depends on
the coursework behind the degree. If the degree includes enough of the coursework relevant to
laboratory medicine, then it should be acceptable.
1. Principles for High Complexity Testing and Supervision
This section of our comments outlines the guiding principles that we believe CMS should embrace
as it works to modernize the CLIA personnel regulations in the best interests of test quality and
optimum patient care. We believe that to ensure quality testing, all individuals who either
supervise or perform high complexity testing need sufficient academic instruction and clinical
training, as well as an appropriate assessment of their understanding of laboratory medicine. The
literature on the notion that education, training, and certification have a positive impact on quality
is well-established. As a supplement, we provide an overview of several studies specifically
examining this dynamic within laboratory medicine (See Appendix 2). To expand on this, we are
suggesting criteria we believe CMS should adopt for all testing personnel (not just those with
physical science or non-traditional degrees) who perform high complexity testing or supervise nonwaived testing.
a. Appropriate Academic Education
We value accredited programs in the medical laboratory sciences as providing the best training
possible for quality patient testing in the high complexity clinical laboratory.7 These programs
require foundational biology and chemistry as prerequisite courses and provide rigorous
classroom, student laboratory and clinical practicum experience in all aspects of laboratory
7

We note, and believe, that the current CLIA personnel requirements (See 42 CFR 1483) for cytology are
appropriate and thus our comments do not apply to these regulations.
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medicine. We note that historical data8 on ASCP certification examinations document that
individuals with degrees in the laboratory sciences tend to have higher pass rates than individuals
with degrees in the biological and chemical sciences (See Appendix 3). However, recognizing that
the number of MLS/MLT training programs is insufficient to provide adequate numbers of
graduates to meet the needs of CLIA-certified laboratories, we acknowledge that an earned
bachelor’s degree in a chemical or biological science from an accredited academic institution can
also provide the foundational scientific knowledge necessary to perform quality patient testing.
What makes these degrees relevant to laboratory medicine, however, is not the degree itself but the
coursework completed as part of the degree. Currently if an individual has earned a bachelor’s
degree in Education—a degree not recognized by the CLIA high complexity regulations—they
would not be eligible to perform or supervise high complexity testing, even if they have completed
significant coursework applicable to a degree in a biological, chemical, or clinical laboratory
science. We do not believe that it makes sense to automatically preclude such individuals from
performing high complexity testing or supervising testing as a technical consultant (See 42 CFR
493.1411) or technical supervisor (See 42 CFR 493.1449).
As a result, we urge CMS modify 42 CFR 493.1489(b)(1) to allow individuals who have an
earned baccalaureate degree, or the equivalent, from an accredited academic institution and
at least 30 semester hours, or the equivalent, in the chemical, biological, and/or clinical
laboratory sciences to perform high complexity testing. We also believe it should also be
acceptable for such degree holders to serve as general supervisors of a high complexity laboratory
or as technical consultants of a moderate complexity laboratory. Corresponding changes would
also need to be made to 42 CFR 493.1411 and 42 CFR 493.1449 to operationalize these changes.
For individuals with an associate degree, we believe that the current provisions outlined in 42 CFR
493.493.1489(b)(2) provide appropriate guidance: all associate degree holders (or the equivalent),
must have either an associate degree in medical laboratory technology (or the equivalent) or an
associate degree (or the equivalent) and 24 semester hours (or the equivalent) of scientific
coursework clinical laboratory science/medical technology, or chemistry and biological science
AND laboratory training.
Under our proposal, we envision the laboratory director (or appropriate designee) should have the
responsibility for reviewing and verifying academic transcripts to recognize these non-traditional
routes to performing high complexity testing and (with appropriate experience) supervising nonwaived testing. To facilitate this task, we believe the laboratory director (or designee) should be
able to rely on primary source verification to ensure the individual has completed sufficient
coursework in the relevant sciences. To help support this proposal, we believe that it would be
appropriate to create a new definition of the help clarify the chemical or biological science that are
relevant to laboratory science. We provide possible wording for such a definition later in this letter.
Also in the RFI, CMS requests comment on whether the CLIA regulations should be amended to
allow general supervisors, with associate’s degrees, to perform competency assessment for
moderate complexity testing personnel in laboratories that perform both moderate and high
complexity testing. Moderate complexity testing is inherently less complicated than high
complexity testing. Thus, we believe that it would be acceptable for a general supervisor to assess
personnel competency at all levels of laboratory testing.

8
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b. Appropriate Clinical Laboratory Training
As noted earlier, the CLIA personnel regulations do not explicitly require clinical training of most
testing personnel. Under the high complexity testing personnel regulations (See 42 CFR 493.1489),
only those qualified with an associate degree are required to complete training—either an
accredited or approved laboratory training program or documented laboratory training. Similarly,
at the moderate complexity level, only those individuals qualifying on the basis of a high school
diploma are specifically required to complete training under CFR 493.1423 for moderate
complexity testing. We believe that lack of an explicit training requirement, particularly at the
bachelor’s level, is an oversight.
We believe that the studies detailed in Appendices 2 and 3 are particularly relevant to this issue.
Here, we wish to highlight the ASCP BOC’s historical pass rate data for the medical laboratory
scientist examination (bachelor’s degree level laboratory professionals). This data illustrates that
individuals who have completed an accredited or approved laboratory training programs
consistently have higher pass rates than individuals who satisfy ASCP BOC training/experience
requirement via five years of on-the-job (OJT) experience. Given this fact, the data suggest that
training, particularly formal training, has advantages over experience when it comes to pass rates.
This suggests that a lack of appropriate training may result in lower quality testing and that quality
would be better supported by specifying in the regulations that bachelor’s level personnel should
satisfy a training requirement.
Considering that some high complexity testing personnel have not completed accredited training
programs in Medical Laboratory Science and because training is imperative to ensure a full
understanding of the quality assurance and quality control practices necessary to produce accurate
laboratory test results and ensure quality patient care, the CLIA regulations should be clarified to
ensure that individuals performing high and moderate complexity testing must complete documented
laboratory training prior to testing patient samples. The College of American Pathologists (CAP)
currently requires of the laboratories it certifies that personnel receive training prior to performing
laboratory testing (See Attachment 4 – GEN.55450: CAP Laboratory Accreditation Program
checklist).
Specific bench training should comprise pre-analytic, analytic and post-analytic elements of a test
system and include direct observation of all steps in the testing process. Competency with major
procedural steps within each element should be documented by both the trainee and trainer. A
qualified general supervisor, technical supervisor or technical consultant, as applicable, should
review training documents and acknowledge in writing readiness of the trainee prior to testing of
patient samples and reporting of results in the medical record.
Moreover, to ensure quality testing, we believe CMS should also clarify that any experience
required to serve in supervisory roles must be full-time experience performing laboratory testing—
the vast majority of which must be non-waived. In other words, if a health care professional spends
only a portion of their work day performing non-waived testing, only that portion of the day should
count towards the applicable experience requirements.
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c. Passage of an Accredited Certification Examination
Laboratory testing forms the basis for many, if not most, medical diagnosis and ensures optimum
therapeutic choices. As a result, patient outcomes require accurate and reliable test results; the
potential exists for potentially serious patient harm when laboratory testing errors occur.
Fortunately, test quality and optimum patient outcomes are heavily influenced by some of the very
requirements inherent in CLIA, such as education, training, and experience. But missing from CLIA
is certification, which provides the most reliable, unbiased, and cost-effective tool to assess the
knowledge and potential ability of testing personnel to perform quality testing.
Several studies have considered the relationship between laboratory test quality and laboratory
personnel. These studies detailed in Appendix 2, lend support to the premise that test quality is
influenced by academic education, clinical training and/or work experience, and an accredited
certification. We wish to highlight one study in particular that found that laboratories employing
only certified medical laboratory scientists (referred to as “medical technologists” in the study)
produce significantly more accurate results on proficiency tests than laboratories that employ only
non-certified technologists.4 Moreover, the authors found that in laboratories employing both
certified and non-certified technologists, the accuracy of PT results increased with higher
proportions of certified laboratory personnel.
We urge that the CLIA regulations be amended to require individuals supervising nonwaived testing or performing high complexity testing to pass a qualifying examination
developed by an accredited, nationally recognized certification organization, such as the
ASCP BOC.
To prevent such a requirement from adversely affecting the ability of accredited clinical
laboratories to hire and retain testing and supervisory personnel, we believe an exemption should
be made for laboratory personnel during their first 3 years performing in high complexity testing
services, provided these individuals are supervised by a qualified laboratory director or a certified
laboratory professional that satisfies the CLIA general supervisor requirements. Moreover, testing
personnel and supervisors in some laboratories may be specialized, making categorical certification
necessary. We recognize, and support, grandparenting provisions to smooth the transition of this
requirement.
2. Other Aspects of the CLIA Regulations:
A. Histology
When CMS last revised the CLIA regulations, it excluded from oversight many pre-analytic
processes because they were generally relatively simple, low risk procedures. That said, much has
changed, particularly with respect to the specialty of anatomic pathology. The processing of tissue
specimens—histotechnology—has become highly complex, with numerous new methodologies in
traditional areas (tissue processing, Histochemistry) as well as in the fields of
immunohistochemistry, molecular diagnostics, and computerized assisted digital analysis. In
addition, personalized medicine, which is highly dependent on laboratory diagnostics, has evolved
and is now the standard of care, and as a result the technical quality of the tissue specimen is
imperative to ensuring optimum patient outcomes.
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This reality is well-recognized by the industry. The CAP, through its Laboratory Accreditation
Program (LAP) check list (See Appendix 4) notes that slides must have adequate technical quality to
be diagnostically useful (ANP 11734). Unfortunately, this is not always the case. Data from
proficiency testing, such as Nordic Immunohistochemistry Quality Control (NordIQC), indicate that
approximately 20 percent of breast cancer slides and 30 percent of general slides were found to be
of insufficient quality for diagnostic use.9 The study found that the vast majority of these insufficient
slides (90 percent) were characterized by poor staining (either too weak or false negative staining).
The CAP/National Society for Histotechnology (NSH) Quality Improvement Program, (HQIP) has
associated poor tissue processing to poor routine hematoxylin & eosin staining (Appendix 5). This
stain is performed on each tissue sample that is received in the pathology laboratory for diagnosis
To ensure that pathologists are able to provide patients with the most diagnostically useful
information, we believe that CMS must increase its oversight of histology. To begin, we believe that
CMS should treat histotechnology pre-examination and examination processes as highly complex,
thus requiring these serves to fall under CLIA’s oversight. This would require that these services be
performed in a CLIA-certified facility under the direction of a board-certified anatomic pathologist,
subject to applicable proficiency testing requirements and performed only by properly trained
laboratory professionals, i.e., histotechnicians and histotechnologists.
Such a requirement should specify that histology professionals complete an associate degree in a
chemical or biological science (or the substantial equivalent), and complete either (1) an accredited
training or approved training program, or (2) a structured training program provided under the
auspices of a board-certified anatomic pathologist or his or her designee. Such staff should be
certified in the same manner as discussed elsewhere in this letter.
In conclusion, we are opposed to the Agency maintaining its equivalency position and are similarly
opposed to allowing a nursing degree to be listed as a separately qualifying degree. Instead, CMS
should allow individuals who have an earned bachelor’s degree to be considered as having met the
degree requirement, provided they have completed at least 30 semester hours (or equivalent) of
coursework in the biological and chemical sciences pertinent to laboratory medicine. CMS should
also clarify the need for testing personnel that perform high complexity testing to complete
appropriate clinical laboratory training and pass an accredited certification examination. Further,
we urge CMS to increase oversight of histology operations by requiring those facilities or entities
that perform histologic processing of anatomic tissues to be classified as CLIA-certified high
complexity laboratories, requiring that these procedures be performed in an appropriately
accredited CLIA laboratory, under the oversight of a board-certified anatomic pathologist, and
performed by an appropriately qualified laboratory professional as outlined in the previous section
of this letter.
We appreciate the opportunity to comment on this Request for Information and look forward to
working with the Agency to ensure quality testing. If we can be of any assistance, please contact
Matthew Schulze, Director of the ASCP Center for Public Policy, at 202-408-1110 (x 2905) or
Matthew.Schulze@ASCP.org.

9

Mogens V. Proficiency testing in immunohistochemistry-experiences from Nordic Immunohistochemical Quality
Control (NordiQC). Virchows Archiv. 2016;468:19-29.
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Sincerely,

Susan M. Harrington, PhD, D(ABMM), MLS(ASCP)CM
Chair, ASCP Board of Certification

James Wisecarver, MD, PhD, FASCP
President, American Society for Clinical Pathology

Mary Beth Bassett, BS, MT(ASCP)
President, AABB

John Eckman, MHS, PA(ASCP)CM
Board of Trustees Chair, American Association of
Pathologists’ Assistants

Debra Rodahl, MLS(ASCP)CM
President, American Society for Clinical Laboratory
Science

Barbara A. Crothers, DO
President, American Society of Cytopathology

Alexis Thompson, MD, MPH
President, American Society of Hematology

Peggy K. Cotter, PhD
President, American Society for Microbiology

Jason A. Yuhas, CG(ASCP)CM
President, Association of Genetic Technologists

Jane M. Hermansen, MBA, MT(ASCP)
President, Clinical Laboratory Management
Association

Diane L. Sterchi, HTL(ASCP)
President, National Society for Histotechnology
cc:

Demetrios Kouzoukas, OA; CM
Kate Goodrich, CCSQ/DCLIQ
David E. Benor, Esq., OGC
David A. Naimon, Esq., OGC
David Wright, CCSQ, QSOG
Jan Tarantino, CCSQ, QSOG
Karen Dyer, CCSQ, QSOG
Regina Van Brakle, CCSQ, QSOG
Jeff Pleines, CCSQ/BOG

Attachments
13

APPENDIX 1 - COMPARISON OF CREDIT HOURS FOR BACHELOR DEGREE PROGRAMS

B.S. Biology

23

8

Other

MLS Clinical Rotation

MLS Other

MLS
Immunology/UA

MLS Blood Bank

MLS Microbiology

MLS Hematology

MLS Chemistry

CHEMISTRY
4

12

Chemistry for
Non-majors*

6

Chemistry ≥ 300

1

BIOLOGY
9

Chemistry 200

Biology ≥ 300

Chemistry 100

DEGREE
BS Nursing

Biology for
non-majors*

UNIVERSITY

Case Western
Reserve
University

Biology 200

Biology 100

Academic Credit Hours

MEDICAL LABORATORY SCIENCE**
1

NURS 342 – Medical Microbiology

8

3
2

2

BS Nursing

University of
Maryland

University of Illinois

Marquette
University

2

12

Biology

8

3

7

20

4

12

Medical Laboratory
Science

8

4

8

4

8

8

BS Nursing

5

Biology
Medical Laboratory
Science
BS Nursing
Biology

10

Medical Laboratory
Science

3

4

3
19

10

3

3

4

5

4

5

6

10

6

6

23
7

5

10

4

10

9

13

5

8
5

4

4
4

3

1

8

5
6

6

5

7

6

10
6

10

7

3

8

8

4

8
8

3

KN (10) - Human Physiological Anatomy is
categorized as a Kinesiology course
6
CHEM 130 (5) – Survey of Organic and
Biochemistry, not a class for biology or
chemistry majors
7

6
8

These are pre-requisites to enter into the
nursing program. It is not specified whether
these courses can be biology/chemistry for
non-majors
3
These are required specific benchmark
courses which must be completed with a
specific grade in the course, while
maintaining a specific GPA and within a
specific timeframe. Failure to meet these
parameters will lead to dismissal from the
major.
4
This is dependent on elective course
selection, 8 credits can be in biology,
chemistry or physics.

7

8

11

3

2

10

15

BISC1015 Principles of Human Anatomy &
Physiology – a requirement for BSN. For MLS,
either BISC1015 or BISC4145 (Human
Physiology) is required.
8
BISC 2070(3) is Biochemistry for Health
Professionals and is a requirement for BSN.
For MLS, either BISC2070 OR BISC 3213
(Biochemistry) is required.

*non-majors – indicates a course taken to fulfill a science requirement for degree completion (usually not intended for science majors).
**Medical Laboratory Science courses are predominately at the 400 level.
7,8
The Marquette University Department of Biomedical Sciences offers a Biomedical Sciences major and minor area of study for undergraduate students interested in pursuing
clinical and non-clinical careers in health care and related fields and offers graduate courses, including those students planning to pursue careers in medicine and dentistry.
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BSN Admission
Curriculum
Clinicals
Capstone + Service Learning
Community Outreach
Degree Requirements

Student Learning Outcomes
Curriculum to be implemented Fall 2016 for Class of 2019.
This four-year generic program for high school graduates
leads to a BSN degree. Upon successful completion of the
program, graduates will be eligible to sit for the NCLEX
examination for licensure as a Registered Nurse (RN). A
sample study plan also demonstrates how a BSN student
might schedule the required courses. Learn more about
courses for advanced degrees.
The FPB School of Nursing has the right to determine a
student’s readiness to sit for the NCLEXRN examination
and the right to restrict testing until the student
demonstrates a readiness to pass this examination. This
examination is given by State Boards of Nursing, and
satisfactory completion of this examination enables the
graduate to practice as a RN in the state for which the
examination was written.
The BSN program includes nursing, science and liberal arts
courses. A minimum of 126 credit hours, with at least 50
credits from upper division courses, are required for award
of the BSN degree. Students must meet the University
requirements for graduation. The ratio of clinical hours to
credit hours is 4 to 1, and for laboratory hours, it is 2 to 1.
The program plan for entry-level students admitted after
Fall 2016 to the BSN program is as follows:

First Year
Semester I (Fall)

Course
ID

Course Title

Credits

NURS
110

Foundation/Discipline

1

NURS
111

Foundations of the Practice

3

BIOL
114

Principles of Biology

3

BIOL
116

Anatomy and Physiology I

3

SAGES

University First Seminar

4

GER*

General Education Req.

3

NURS
277

BCLS and First Aid for Health
Care Providers

0

Total

17

Semester II (Spring)
Course
ID

Course Title

Credits

NURS
120

Nursing Informatics I:
Introduction

2

NURS
122

Foundations of Practice
2 (Nursing Assessment)

3

NURS
201

Nutrition

2

NURS
160

Health Care in
the Community

1

BIOL
117

Anatomy and Physiology II

3

CHEM
119

Molecular View of Biology

3

SAGES

University Seminar

3

Total

17

Second Year
Semester III (Fall)
Course
ID

Course Title

Credits

NURS
230

Nursing Care of the Adult

5

NURS
211

Introduction
to Pharmacology 1

1.5

NURS
250

Aging in Health and Illness

2

NURS
210 or
260

Teaching Learning in
the Community or
Evidence Based Policy in
the Community

1

CHEM
121

Chemical Biology

3

SAGES

University Seminar

3

Total

15.5

Semester IV (Spring)
Course
ID

Course Title

Credits

NURS
342

Medical Microbiology

4

NURS
317

Psychiatric/Mental Health

3.75

NURS
240

Nursing Care of the Adult II

4.75

NURS
260 or
210

Evidence Based Policy in the
Community or Teaching
Learning in the Community

1

SOCI
203

Human Dev: Med + Social

3

NURS
212

Introduction
to Pharmacology 2

1.5

Total

18

Third Year
Semester V (Fall)
Course ID

Course Title

Credits

NURS
315 and
NURS 316

Parents and Neonates in
Health and Illness (NURS
315) and Children &
Adolescents in Health
and Illness (NURS 316)

4.5

or NURS
338

Care of the
Complex, Acutely Ill Adult
and Older Adult

4.5

NURS 339

Care of the
Perioperative Patient

3.5

STAT 201

Basic Statistics

3

NURS
310 or
NURS 360

Leadership in
the Community or
Process Change in the
Community

1

GER

General Education Req.

3

NUR 277

BCLS and First Aid
for Health Care Providers

0

Total

15-16

Semester VI (Spring)
Course
ID

Course Title

Credits

NURS
315 and
NURS
316

Parents and Neonates in
Health and Illness (NURS
315) and Children &
Adolescents in Health and
Illness (NURS 316)

4.5

or NURS
338

Care of the Adult and Older
Adult with Complex Health
Alterations

4.5

NURS
339

Care of the
Perioperative Patient

3.5

NURS
320

Departmental Seminar

3

NURS
345

Nursing Informatics II

2

NURS
360
or NURS
310

Process Change in
the Community or
Leadership in the
Community

1

GER

General Education Req.

3

Total

17-18

Fourth Year
Semester VII (Fall) *
Course
ID

Course Title

Credits

NURS
370

Information Technologies in
Health

1

NURS
371

Public Health Nursing

3

NURS
372

Health in the
Global Community

3

NURS
373

Global Health
Practicum/Capstone

5

Total

12

Semester VIII (Spring) **
Course
ID

Course Title

Credits

NURS
343

Issues and Ethics

2

NURS
341

Nursing Management

3

NURS
350,
352,
354,
356

Senior Preceptorship

8

Total

13

Total Credits: 125.5
(40 General Education Requirements; 85 Nursing
Requirements)
* This coursework may be taken in the Summer Semester.
** If the NURS 370, NURS 371, NURS 372, NURS 373
series is completed in the summer, these courses may be
taken in the Fall Semester.

The program plan for entry-level students admitted prior
to Fall 2015 to the BSN program is as follows:

First Year
Semester I (Fall)

Course
ID

Course Title

Credits

NURS
110

Foundation/Discipline

1

NURS
111

Foundations of the Practice

3

BIOL
114

Principles of Biology

3

BIOL
116

Anatomy and Physiology I

3

SAGES

University First Seminar

4

GER*

General Education Req.

3

NURS
277

BCLS and First Aid for Health
Care Providers

0

Total

17

Semester II (Spring)
Course
ID

Course Title

Credits

NURS
120

Nursing Informatics: Intro

2

NURS
122

Foundations of Practice
2 (Nursing Assessment)

3

NURS
201

Nutrition

2

NURS
160

Health Care in
the Community

1

BIOL
117

Anatomy and Physiology II

3

CHEM
119

Molecular View of Biology

3

SAGES

University Seminar

3

Total

17

Second Year
Semester III (Fall)
Course
ID

Course Title

Credits

NURS
230

Nursing Care of the Adult

5

NURS
211

Introduction
to Pharmacology

2

NURS
250

Aging in Health and Illness

2

NURS
210 or
260

Teaching Learning in
the Community or
Evidence Based Policy in
the Community

1

CHEM
121

Chemical Biology

3

SAGES

University Seminar

3

Total

16

Semester IV (Spring)
Course
ID

Course Title

Credits

NURS
342

Medical Microbiology

4

NURS
317

Psychiatric/Mental Health

4

NURS
240

Nursing Care of the Adult II

5

NURS
260 or
210

Evidence Based Policy in the
Community or Teaching
Learning in the Community

1

SOCI
203

Human Dev: Med + Social

3

Total

17

Third Year
Semester V (Fall)
Course ID

Course Title

Credits

NURS
315 and
NURS 316

Parents and Neonates in
Health and Illness (NURS
315) and Children &
Adolescents in Health
and Illness (NURS 316)

4.5

or NURS
338

Care of the
Complex, Acutely Ill Adult
and Older Adult

4.5

NURS 339

Care of the
Perioperative Patient

3.5

STAT 201

Basic Statistics

3

NURS
310 or
NURS 360

Leadership in
the Community or
Process Change in the
Community

1

GER

General Education Req.

3

NUR 277

BCLS and First Aid
for Health Care Providers

0

Total

15-16

Semester VI (Spring)
Course
ID

Course Title

Credits

NURS
315 and
NURS
316

Parents and Neonates in
Health and Illness (NURS
315) and Children &
Adolescents in Health and
Illness (NURS 316)

4.5

or NURS
338

Care of the Adult and Older
Adult with Complex Health
Alterations

4.5

NURS
339

Care of the
Perioperative Patient

3.5

NURS
320

Departmental Seminar

3

NURS
345

Nursing Informatics III: NIS

2

NURS
360
or NURS
310

Process Change in
the Community or
Leadership in the
Community

1

GER

General Education Req.

3

Total

17-18

Fourth Year
Semester VII (Fall) *
Course
ID

Course Title

Credits

NURS
370

Nursing Informatics

1

NURS
371

Public Health Nursing

3

NURS
372

Health in the
Global Community

3

NURS
373

Global Health
Practicum/Capstone

5

Total

12

Semester VIII (Spring) **
Course
ID

Course Title

Credits

NURS
343

Issues and Ethics

2

NURS
341

Nursing Management

3

NURS
350,
352,
354,
356

Senior Preceptorship

9

Total

14

Total Credits: 126
(40 General Education Requirements; 85 Nursing
Requirements)
* This coursework may be taken in the Summer Semester.
** If the NURS 370, NURS 371, NURS 372, NURS 373
series is completed in the summer, these courses may be
taken in the Fall Semester.
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Bachelor of Arts in Biology | BA
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Licensure | Bachelor of Science in%
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Science in Systems
Biology | Systems Biology Suggested Sequence of
Courses | Concentrations in Areas
of the Biological
Sciences | Advising | Departmental
Honors | Minor

Majors
Major programs share a core of
foundation courses and provide options
for specialization in a variety of areas,
including biotechnology and genetic
engineering, molecular and cellular
biology, genetics, immunology, chemical
biology, physiology and biophysics,
neurobiology and animal behavior,
developmental biology, population
biology, ecology, and environmental
science. Theoretical, mathematical, and
computational approaches to these
fields are emphasized in the Systems
Biology BS program. Individual research
projects form a significant part of the
curriculum for many undergraduates in
all programs, and are specifically

required for students in the Biology BS
program. Advanced biology majors may
register, with permission, for graduatelevel courses in the department and in
the School of Medicine.
The department offers programs leading
to the BA and BS degrees. Thirty hours
of biology are required for the Biology
BA, 39 hours for the Biology BS, and 30
hours for the Systems Biology BS.
Ordinarily, all students begin their
biology programs in the freshman year.
All students must complete the SAGES
seminar and General Education
Requirements (GER) of the College of
Arts and Sciences. While some BIOL
courses serve as SAGES Departmental
Seminars or SAGES Capstones, none of
these are required courses for biology
degree candidates, with the specific
exception of BIOL 388S Undergraduate
Research - SAGES Capstone for the
Biology BS degree. A Biology BA student,
for example, is free to take a non-BIOL
SAGES Departmental Seminar or SAGES
Capstone course, assuming that

prerequisites are met (or waived by the
instructor).
Back to top

Bachelor of Arts in Biology
The Biology BA degree program provides
a general background in biology, and has
the most flexible scheduling of the three
biology degrees offered. It is especially
recommended for students who are preprofessional, have multiple majors,
intend to do a junior year abroad or an
internship program, or have significant
extracurricular commitments (e.g.,
varsity athletics, student government,
Greek life, or other campus involvement).
Since the Biology BA degree does not
formally require undergraduate
research, students interested in
graduate research careers should plan to
take at least one semester of
undergraduate research as an elective
(BIOL 388 Undergraduate Research
or BIOL 388S Undergraduate Research -

SAGES Capstone) sometime during the
senior year.
Biology core courses
BIOL 214

Genes, Evolution
and Ecology

3

BIOL 214L

Genes, Evolution
and Ecology Lab

1

BIOL 215

Cells and Proteins

3

BIOL 215L

Cells and Proteins
Laboratory

1

BIOL 216

Development and
Physiology

3

BIOL 216L

Development and
Physiology Lab

1

One genetics course

3

BIOL 326

3

Genetics (effective
Fall 2014;
previously a
cell/molecular
elective)

One course from any two of the
following three subject areas (breadth
requirement)
Cell and molecular biology
BIOL 303

From Blackbox to
Toolbox: How
Molecular Biology
Moves Forward

BIOL 308

Molecular Biology

BIOL 316

Fundamental
Immunology

BIOL 324

Introduction to
Stem Cell Biology

BIOL 325

Cell Biology

BIOL 328

Plant Genomics
and Proteomics

BIOL 334

Structural Biology

BIOL 342

Parasitology

BIOL 343

Microbiology

6-8

BIOL 365

Evo-Devo:Evolution
of Body Plans and
Pathologies

Organismal biology
BIOL 223

Vertebrate Biology
(organismal
elective or lab, not
both)

BIOL 302

Human Learning
and the Brain

BIOL 318

Introductory
Entomology
(organismal
elective or lab, not
both)

BIOL 322

Sensory Biology

BIOL 333

The Human
Microbiome

BIOL 338

Ichthyology
(effective Spring
2015, organismal
elective or lab, not
both; previously not
a lab)

BIOL 340

Human Physiology

BIOL 346

Human Anatomy

BIOL 362

Principles of
Developmental
Biology

BIOL 374

Neurobiology of
Behavior

BIOL 379

Transformative
Animal Models in
Modern Biology

BIOL 385

Seminar on
Biological
Processes in
Learning and
Cognition

Population biology and ecology
BIOL 225

Evolution

BIOL 307

Evolutionary
Biology of the
Invertebrates

BIOL 336

Aquatic Biology

BIOL 351

Principles of
Ecology

BIOL 358

Animal Behavior
(population/ecology
elective or lab, not
both)

BIOL 364

Research Methods
in Evolutionary
Biology

BIOL 368

Topics in
Evolutionary
Biology

BIOL 384

Reading and
Writing Like an
Ecologist

BIOL 398

Modern Human
Biological Variation

Two additional laboratory courses
(excluding BIOL 388, BIOL 388S, and
BIOL 390)
BIOL 223

Vertebrate Biology
(lab or organismal
lecture, not both)

4-8

BIOL 300

Dynamics of
Biological Systems:
A Quantitative
Introduction to
Biology

BIOL 301

Biotechnology
Laboratory: Genes
and Genetic
Engineering

BIOL 304

Fitting Models to
Data: Maximum
Likelihood Methods
and Model
Selection

BIOL 305

Herpetology

BIOL 309

Biology Field
Studies

BIOL 310

Field Studies in
Evolutionary
Ecology

BIOL 315

Quantitative
Biology Laboratory

BIOL 318

Introductory
Entomology (lab or
population/ecology
elective, not both)

BIOL 321

Design and
Analysis of
Biological
Experiments

BIOL 327

Functional
Genomics

BIOL 338

Ichthyology (lab or
organismal elective,
not both)

BIOL 339

Aquatic Biology
Laboratory

BIOL 344

Laboratory for
Microbiology

BIOL 345

Mammal Diversity
and Evolution

BIOL 351L

Principles of
Ecology Laboratory

BIOL 352

Ecology and
Evolution of
Infectious Diseases

BIOL 353

Ecophysiology of
Global Change

BIOL 358

Animal Behavior
(lab or
population/ecology
lecture, not both)

BIOL 363

Experimental
Developmental
Biology

BIOL 373

Introduction to
Neurobiology
(effective Fall 2014;
previously an
organismal
elective)

BIOL 376

Neurobiology
Laboratory

BIOL 377

Biorobotics Team
Research

BIOL 397

Molecular
Phylogenetics

Biology electives (excluding 100-level
courses, BIOL 240, and BIOL 390)

3-6

Mathematics core courses
MATH 125

Math and Calculus
Applications for
Life, Managerial,
and Social Sci I

or MATH 121

Calculus for Science and
Engineering I

MATH 126

Math and Calculus
Applications for
Life, Managerial,
and Social Sci II

or MATH 122

Calculus for Science and
Engineering II

4

4

Chemistry core courses
CHEM 105

Principles of
Chemistry I

3

CHEM 106

Principles of
Chemistry II

3

CHEM 113

Principles of
Chemistry
Laboratory

2

CHEM 223

Introductory
Organic Chemistry I

or CHEM 323

Organic Chemistry I

CHEM 224

Introductory
Organic Chemistry
II

or CHEM 324

Organic Chemistry II

CHEM 233

Introductory
Organic Chemistry
Laboratory I

3

3

2

Physics core courses
PHYS 115

Introductory
Physics I

or PHYS 121

General Physics I - Mechanics

PHYS 116

Introductory
Physics II

or PHYS 122

General Physics II - Electricity
and Magnetism

Total Units

4

4

63-72

At least 15 hours of the selected
electives and additional laboratory
courses must be at the 300 level or
higher.

BA Biology, Suggested
Sequence of Courses
First Year

Units
Fall

Genes, Evolution and
Ecology (BIOL 214)

3

Genes, Evolution and
Ecology Lab (BIOL 214L)

1

SAGES First Seminar

4

PHED Physical Education

0

Math and Calculus
Applications for Life,
Managerial, and Social Sci I
(MATH 125)
or Calculus for Science and
Engineering I (MATH 121)

4

Spring

Principles of Chemistry I
(CHEM 105)

3

Principles of Chemistry
Laboratory (CHEM 113)

2

SAGES University Seminar

3

Cells and Proteins
(BIOL 215)

3

Cells and Proteins
Laboratory (BIOL 215L)

1

PHED Physical Education

0

Math and Calculus
Applications for Life,
Managerial, and Social Sci
II (MATH 126)
or Calculus for Science and
Engineering II (MATH 122)

4

Principles of Chemistry II
(CHEM 106)

3

Year Total:

15

16

Second Year

Units
Fall

Introductory Organic
Chemistry I (CHEM 223)
or Organic Chemistry I
(CHEM 323)

3

Introductory Organic
Chemistry Laboratory I
(CHEM 233)

2

SAGES University Seminar

3

GER Course

3

Development and
Physiology (BIOL 216)

3

Development and
Physiology Lab (BIOL 216L)

1

Spring

Genetics (BIOL 326) (or
BIOL Elective)

3

Introductory Organic
Chemistry II (CHEM 224)
or Organic Chemistry II
(CHEM 324)

3

SAGES Departmental
Seminar

3

GER Course

3

Open Elective

3

Year Total:

15

Third Year

Units
Fall

Genetics (BIOL 326)

3

Introductory Physics I
(PHYS 115)
or General Physics I Mechanics (PHYS 121)

4

GER Course

3

Open Elective

3

or BIOL Elective
BIOL Laboratory

15

2-4

Spring

BIOL Elective

3

BIOL Laboratory

2-4

Introductory Physics II
(PHYS 116)
or General Physics II Electricity and Magnetism
(PHYS 122)

4

GER Course

3

Open Elective

3

Year Total:

1517

Fourth Year

Units
Fall

BIOL Elective

3

or SAGES Capstone
Open Electives

15-17

12

Spring

SAGES Capstone

3

or BIOL Elective
BIOL Elective (if needed)

3

or Open Elective
Open Electives
Year Total:

Total Units in Sequence:

9
15

15

121125

Teacher Licensure
Students may become eligible for
teacher licensure in the field of Life
Sciences (Adolescents and Young Adults)
by completing content area
requirements as well as 34 semester
hours in education courses (including
student teaching) offered through

CWRU. For more details, please contact
James Bader, executive director of the
Gelfand STEM Center.

Subject Area Requirements
Biology core courses
BIOL 214

Genes, Evolution
and Ecology

3

BIOL 214L

Genes, Evolution
and Ecology Lab

1

BIOL 215

Cells and Proteins

3

BIOL 215L

Cells and Proteins
Laboratory

1

BIOL 216

Development and
Physiology

3

BIOL 216L

Development and
Physiology Lab

1

BIOL 223

Vertebrate Biology

3

Mathematics core courses

MATH 125

Math and Calculus
Applications for
Life, Managerial,
and Social Sci I

4

MATH 126

Math and Calculus
Applications for
Life, Managerial,
and Social Sci II

4

Chemistry core courses
CHEM 105

Principles of
Chemistry I

3

CHEM 106

Principles of
Chemistry II

3

CHEM 113

Principles of
Chemistry
Laboratory

2

CHEM 223

Introductory
Organic Chemistry I

3

CHEM 224

Introductory
Organic Chemistry II

3

CHEM 233

Introductory
Organic Chemistry
Laboratory I

2

Physics core courses
PHYS 115

Introductory
Physics I

4

PHYS 116

Introductory
Physics II

4

One of the following earth,
environmental, and planetary
sciences (EEPS) courses
EEPS 101

The Earth and
Planets

EEPS 110

Physical Geology

EEPS 115

Introduction to
Oceanography

EEPS 117

Weather and
Climate

One of the following genetics, cell and
molecular biology, or microbiology
courses
BIOL 308

Molecular Biology

3

3-4

BIOL 326

Genetics

BIOL 343

Microbiology

BIOL 362

Principles of
Developmental
Biology

One of the following genetics, cell and
molecular biology, or microbiology
courses
BIOL 301

Biotechnology
Laboratory: Genes
and Genetic
Engineering

BIOL 344

Laboratory for
Microbiology

BIOL 362

Principles of
Developmental
Biology

One of the following behavior courses
BIOL 358

Animal Behavior

BIOL 373

Introduction to
Neurobiology

2-3

3-4

BIOL 374

Neurobiology of
Behavior

One of the following zoology or
ecology courses
BIOL 305

Herpetology

BIOL 318

Introductory
Entomology

BIOL 336

Aquatic Biology

BIOL 338

Ichthyology

BIOL 351

Principles of
Ecology

Total Units

3-4

61-65

Bachelor of Science in
Biology
The Biology BS degree program is
intended to prepare students for work as
traditional bench or field research
scientists. In addition to a general

background in biology (the same as
provided by the Biology BA program), the
Biology BS program requires two
semesters of undergraduate research,
plus additional courses in quantitative
methods (computer programming,
statistics, data analysis) and physical
chemistry. The research may be done at
the university or at any of its affiliated
institutions, but the biology department
does not formally place students into
laboratories. Because of the extra course
work and research requirements, the
Biology BS program may present
scheduling challenges to students who
wish to pursue multiple majors, a junior
year abroad or internship, or significant
extracurricular activities. Early, careful
planning in consultation with the major
advisor is essential to stay on schedule.
Biology core courses
BIOL 214

Genes, Evolution
and Ecology

3

BIOL 214L

Genes, Evolution
and Ecology Lab

1

BIOL 215

Cells and Proteins

3

BIOL 215L

Cells and Proteins
Laboratory

1

BIOL 216

Development and
Physiology

3

BIOL 216L

Development and
Physiology Lab

1

One genetics course
BIOL 326

3
Genetics

One course from any two of the following
three subject areas (breadth requirement)
Cell and molecular biology
BIOL 301

Biotechnology
Laboratory: Genes
and Genetic
Engineering
(effective Fall 2014,
no longer satisfies
the Genetics

3
6-8

requirement)
BIOL 303

From Blackbox to
Toolbox: How
Molecular Biology
Moves Forward

BIOL 308

Molecular Biology

BIOL 316

Fundamental
Immunology

BIOL 324

Introduction to
Stem Cell Biology

BIOL 325

Cell Biology

BIOL 328

Plant Genomics
and Proteomics

BIOL 334

Structural Biology

BIOL 342

Parasitology

BIOL 343

Microbiology

BIOL 365

Evo-Devo:Evolution
of Body Plans and
Pathologies

Organismal biology
BIOL 223

Vertebrate Biology
(organismal
elective or lab, not
both)

BIOL 302

Human Learning
and the Brain

BIOL 318

Introductory
Entomology
(organismal
elective or lab, not
both)

BIOL 322

Sensory Biology

BIOL 333

The Human
Microbiome

BIOL 338

Ichthyology
(effective Spring
2015, organismal
elective of lab;
previously not a
lab)

BIOL 340

Human Physiology

BIOL 346

Human Anatomy

BIOL 362

Principles of
Developmental
Biology

BIOL 374

Neurobiology of
Behavior

BIOL 379

Transformative
Animal Models in
Modern Biology

BIOL 385

Seminar on
Biological
Processes in
Learning and
Cognition

Population biology and ecology
BIOL 225

Evolution

BIOL 307

Evolutionary
Biology of the
Invertebrates

BIOL 336

Aquatic Biology

BIOL 351

Principles of
Ecology

BIOL 358

Animal Behavior
(population/ecology
elective or lab, not
both)

BIOL 364

Research Methods
in Evolutionary
Biology

BIOL 368

Topics in
Evolutionary
Biology

BIOL 384

Reading and
Writing Like an
Ecologist

BIOL 398

Modern Human
Biological Variation

One quantitative biology laboratory
course
BIOL 300

Dynamics of
Biological Systems:
A Quantitative
Introduction to
Biology

BIOL 304

Fitting Models to
Data: Maximum
Likelihood Methods

3-4

and Model
Selection
BIOL 315

Quantitative
Biology Laboratory

BIOL 321

Design and
Analysis of
Biological
Experiments

BIOL 327

Functional
Genomics

BIOL 352

Ecology and
Evolution of
Infectious Diseases

BIOL 373

Introduction to
Neurobiology
(effective Fall 2014;
previously an
organismal
elective)

BIOL 397

Molecular
Phylogenetics

One additional laboratory course
(excluding BIOL 388, BIOL 388S, and
BIOL 390)

2-4

BIOL 223

Vertebrate Biology
(lab or organismal
elective, not both)

BIOL 300

Dynamics of
Biological Systems:
A Quantitative
Introduction to
Biology

BIOL 301

Biotechnology
Laboratory: Genes
and Genetic
Engineering

BIOL 305

Herpetology

BIOL 309

Biology Field
Studies

BIOL 310

Field Studies in
Evolutionary
Ecology

BIOL 315

Quantitative
Biology Laboratory

BIOL 318

Introductory
Entomology (lab or
organismal elective,
not both)

BIOL 321

Design and
Analysis of
Biological
Experiments

BIOL 338

Ichthyology (lab or
organismal elective,
not both)

BIOL 339

Aquatic Biology
Laboratory

BIOL 344

Laboratory for
Microbiology

BIOL 345

Mammal Diversity
and Evolution

BIOL 351L

Principles of
Ecology Laboratory

BIOL 352

Ecology and
Evolution of
Infectious Diseases

BIOL 353

Ecophysiology of
Global Change

BIOL 358

Animal Behavior
(lab or
population/ecology
elective, not both)

BIOL 363

Experimental
Developmental
Biology

BIOL 376

Neurobiology
Laboratory

BIOL 377

Biorobotics Team
Research

Biology electives (excluding 100-level
courses and BIOL 240)

3-6

Undergraduate research

6

BIOL 388S

Undergraduate
Research - SAGES
Capstone

3

BIOL 390

Advanced
Undergraduate
Research (must be
for 3 credits)

1-3

Mathematics core courses
MATH 125

Math and Calculus
Applications for
Life, Managerial,
and Social Sci I

4

or MATH 121

Calculus for Science and
Engineering I

MATH 126

Math and Calculus
Applications for
Life, Managerial,
and Social Sci II

or MATH 122

Calculus for Science and
Engineering II

4

Chemistry core courses
CHEM 105

Principles of
Chemistry I

3

CHEM 106

Principles of
Chemistry II

3

CHEM 113

Principles of
Chemistry
Laboratory

2

CHEM 223

Introductory
Organic Chemistry I

3

or CHEM 323

Organic Chemistry I

CHEM 224

Introductory
Organic Chemistry
II

3

or CHEM 324

Organic Chemistry II

CHEM 233

Introductory
Organic Chemistry
Laboratory I

2

CHEM 301

Introductory
Physical Chemistry
I

3

PHYS 115

Introductory
Physics I

4

or PHYS 121

General Physics I - Mechanics

PHYS 116

Introductory
Physics II

or PHYS 122

General Physics II - Electricity
and Magnetism

Physics core courses

One advanced mathematics or statistics
course
MATH 201

Introduction to
Linear Algebra for
Applications

4

3

MATH 304

Discrete
Mathematics

STAT 312

Basic Statistics for
Engineering and
Science

or STAT 312R

Basic Statistics for Engineering
and Science Using R
Programming

One computer programming course

3

ENGR 131

3

Elementary
Computer
Programming

Total Units

At least 11 hours of the selected
electives and additional laboratory
courses must be at the 300 level or
higher.

BS Biology, Suggested
Sequence of Courses

86-96

First Year

Units
Fall

Genes, Evolution and
Ecology (BIOL 214)

3

Genes, Evolution and
Ecology Lab (BIOL 214L)

1

Math and Calculus
Applications for Life,
Managerial, and Social Sci I
(MATH 125)
or Calculus for Science and
Engineering I (MATH 121)

4

Principles of Chemistry I
(CHEM 105)

3

SAGES First Seminar

4

PHED Physical Education

0

Spring

Cells and Proteins
(BIOL 215)

3

Cells and Proteins
Laboratory (BIOL 215L)

1

Math and Calculus
Applications for Life,
Managerial, and Social Sci
II (MATH 126)
or Calculus for Science and
Engineering II (MATH 122)

4

Principles of Chemistry II
(CHEM 106)

3

Principles of Chemistry
Laboratory (CHEM 113)

2

SAGES University Seminar

3

PHED Physical Education

0

Year Total:

15

Second Year

16

Units
Fall

Development and
Physiology (BIOL 216)

3

Development and
Physiology Lab (BIOL 216L)

1

Spring

Introductory Organic
Chemistry I (CHEM 223)
or Organic Chemistry I
(CHEM 323)

3

Introductory Organic
Chemistry Laboratory I
(CHEM 233)

2

SAGES University Seminar

3

GER Course

3

Genetics (BIOL 326)

3

Introductory Organic
Chemistry II (CHEM 224)
or Organic Chemistry II
(CHEM 324)

3

Elementary Computer
Programming (ENGR 131)

3

Open Elective

3

GER Course

3

Year Total:

15

15

Third Year

Units
Fall

BIOL Elective

3

BIOL Elective

2-4

Spring

or BIOL Laboratory
Advanced Mathematics or
Statistics Course

3

Introductory Physics I
(PHYS 115)
or General Physics I Mechanics (PHYS 121)

4

GER Course

3

BIOL Elective
Quantitative BIOL
Laboratory
or other BIOL
Laboratory

3
3-4

Introductory Physics II
(PHYS 116)
or General Physics II Electricity and Magnetism
(PHYS 122)

4

SAGES Departmental
Seminar

3

GER Course

3

Year Total:

1517

Fourth Year

Units
Fall

Undergraduate Research SAGES Capstone
(BIOL 388S) (SAGES
Capstone)

3

BIOL Elective

3

BIOL Laboratory
or Quantative BIOL
Laboratory (if needed)

16-17

2-4

Spring

Introductory Physical
Chemistry I (CHEM 301)

3

Open Elective

3

Advanced Undergraduate
Research (BIOL 390)

3

BIOL Elective

3

BIOL Elective (if needed)

3

or Open Elective
Open Electives
Year Total:

6
1416

Total Units in Sequence:

Bachelor of Science in
Systems Biology

15

121126

Systems biology is a rapidly emerging
area of research activity at the interface
of mathematics, computer science, and
the biological sciences. Many modern
areas of biology research (e.g.,
biochemical, neural, behavioral, and
ecosystem networks) require the
mastery of advanced quantitative and
computational skills. The Systems
Biology BS degree program is intended
to provide the quantitative and
multidisciplinary understanding that is
necessary for work in these areas. This
skill set is different from that produced
by traditional undergraduate programs
in biology. Consequently, the Systems
Biology BS program includes a
specialized four-course core curriculum
(different from the three-course core
used in the Biology BA and BS
programs), as well as foundation courses
from computer science and advanced
mathematics. Undergraduate research
is strongly recommended as BIOL 388S
Undergraduate Research - SAGES
Capstone and BIOL 390 Advanced
Undergraduate Research), but is not

formally required.
Note: A revised Systems Biology BS
curriculum was introduced in Fall 2016.
Legacy students who took BIOL 250
and/or BIOL 251 should contact Katie
Bingman, undergraduate coordinator for
the Department of Biology, to insure
that these courses are credited
appropriately.
Systems Biology core courses
BIOL 214

Genes,
Evolution and
Ecology

3

BIOL 215

Cells and
Proteins

3

BIOL 216

Development
and Physiology

3

BIOL 300

Dynamics of
Biological
Systems: A
Quantitative
Introduction to
Biology

3

BIOL 306

Mathematical
Analysis of
Biological
Models

Approved subspecialty sequence
(choose one of the following four
sequences)
Neuroscience (any two courses)
BIOL 322

Sensory
Biology

BIOL 373

Introduction to
Neurobiology

BIOL 374

Neurobiology
of Behavior

BIOL 376

Neurobiology
Laboratory

BIOL 378

Computational
Neuroscience

or MATH 378

Computational
Neuroscience

NEUR 402

Principles of
Neural Science

3

6-8

Bioinformatics and genetics (any two
courses)
BIOL 301

Biotechnology
Laboratory:
Genes and
Genetic
Engineering

BIOL 308

Molecular
Biology

BIOL 311A
& BIOL 311B
& BIOL 311C

Survey of
Bioinformatics:
Technologies
in
Bioinformatics
and Survey
of
Bioinformatics:
Data
Integration in
Bioinformatics
and Survey
of
Bioinformatics:
Translational
Bioinformatics

or SYBB 311A
& SYBB 311B
& SYBB 311C

Survey of Bioinformatics:
Technologies in
Bioinformatics

and Survey of
Bioinformatics: Data
Integration in
Bioinformatics
and Survey of
Bioinformatics:
Translational
Bioinformatics
BIOL 326

Genetics

BIOL 327

Functional
Genomics

BIOL 328

Plant
Genomics and
Proteomics

BIOL 397

Molecular
Phylogenetics

EECS 458

Introduction to
Bioinformatics

EECS 459

Bioinformatics
for Systems
Biology

or SYBB 459

Bioinformatics for
Systems Biology

Ecology and evolutionary biology (any
two courses)
BIOL 305

Herpetology

BIOL 307

Evolutionary
Biology of the
Invertebrates

BIOL 310

Field Studies in
Evolutionary
Ecology

BIOL 318

Introductory
Entomology

BIOL 336

Aquatic
Biology

BIOL 338

Ichthyology

BIOL 345

Mammal
Diversity and
Evolution

BIOL 351

Principles of
Ecology

BIOL 353

Ecophysiology
of Global

Change
BIOL 358

Animal
Behavior

BIOL 364

Research
Methods in
Evolutionary
Biology

BIOL 365

EvoDevo:Evolution
of Body Plans
and
Pathologies

BIOL 368

Topics in
Evolutionary
Biology

BIOL 471

Foundations of
Advanced
Ecology

BIOL 472

Foundations of
Advanced
Evolution

Cellular and molecular biology (any two
courses)
BIOL 308

Molecular

Biology
BIOL 316

Fundamental
Immunology

BIOL 324

Introduction to
Stem Cell
Biology

BIOL 325

Cell Biology

BIOL 333

The Human
Microbiome

BIOL 334

Structural
Biology

BIOL 342

Parasitology

BIOL 343

Microbiology

BIOL 344

Laboratory for
Microbiology

BIOL 362

Principles of
Developmental
Biology

BIOL 363

Experimental
Developmental
Biology

BIOL 365

EvoDevo:Evolution
of Body Plans
and
Pathologies

BIOL Electives (excluding 100-level
courses and BIOL 240)

12

(Undergraduate research strongly
recommended)
BIOL 388S
& BIOL 390

Undergraduate
Research SAGES
Capstone
and
Advanced
Undergraduate
Research

Mathematics and statistics core
courses
MATH 121

Calculus for
Science and
Engineering I

4

MATH 122

Calculus for
Science and
Engineering II

4

or MATH 124

Calculus II

MATH 223

Calculus for
Science and
Engineering III

or MATH 227

Calculus III

MATH 224

Elementary
Differential
Equations

or MATH 228

Differential Equations

STAT 312

Basic Statistics
for
Engineering
and Science

or STAT 312R

Basic Statistics for
Engineering and Science
Using R Programming

3

3

3

Chemistry core courses
CHEM 105

Principles of
Chemistry I

3

CHEM 106

Principles of
Chemistry II

3

CHEM 113

Principles of
Chemistry
Laboratory

2

PHYS 121

General
Physics I Mechanics

4

or PHYS 123

Physics and Frontiers I Mechanics

PHYS 122

General
Physics II Electricity and
Magnetism

or PHYS 124

Physics and Frontiers II Electricity and Magnetism

Physics core courses

4

Computer science core courses
EECS 132

Introduction to
Programming
in Java

3

EECS 233

Introduction to
Data
Structures

4

EECS 302

Discrete
Mathematics

or MATH 304

Discrete Mathematics

Systems Electives (any two courses)

3

6-7

BIOL 304

Fitting Models
to Data:
Maximum
Likelihood
Methods and
Model
Selection

BIOL 319

Applied
Probability and
Stochastic
Processes for
Biology

or MATH 319

Applied Probability and
Stochastic Processes for
Biology

BIOL 321

Design and
Analysis of
Biological
Experiments

BIOL 377

Biorobotics
Team
Research

BIOL 378

Computational
Neuroscience

or MATH 378

Computational
Neuroscience

EBME 308

Biomedical
Signals and
Systems

EBME 309

Modeling of
Biomedical
Systems

EECS 246

Signals and
Systems

EECS 324

Modeling and
Simulation of
Continuous
Dynamical
Systems

EECS 313

Signal
Processing

EECS 340

Algorithms

EECS 341

Introduction to
Database
Systems

EECS 346

Engineering
Optimization

EECS 391

Introduction to
Artificial
Intelligence

MATH 201

Introduction to
Linear Algebra
for
Applications

MATH 330

Introduction of
Scientific
Computing

MATH 333

Mathematics
and Brain

MATH 338

Introduction to
Dynamical
Systems

MATH 380

Introduction to
Probability

MATH 394

Introduction to
Information
Theory

STAT 325

Data Analysis
and Linear
Models

STAT 326

Multivariate
Analysis and
Data Mining

STAT 332

Statistics for
Signal
Processing

STAT 437

Stochastic
Models: Time
Series and
Markov Chains

STAT 538

Stochastic
Models:
Diffusive
Phenomena
and Stochastic
Differential
Equations

Total Units

82-85

Systems Biology Suggested Sequence of
Courses
Computer science-oriented students are
recommended to take EECS 132 before
the PHYS 121 / PHYS 122 sequence.
Other students may take physics first.
The schedule below shows both options.
First Year

Units
Fall

Genes, Evolution and
Ecology (BIOL 214)

3

Calculus for Science and
Engineering I (MATH 121)

4

Principles of Chemistry I
(CHEM 105)

3

Principles of Chemistry
Laboratory (CHEM 113)

2

SAGES First Seminar

4

PHED Physical Education

0

Spring

Cells and Proteins
(BIOL 215)

3

Calculus for Science and
Engineering II (MATH 122)
or Calculus II (MATH 124)

4

Principles of Chemistry II
(CHEM 106)

3

Open elective

3

SAGES University Seminar

3

PHED Physical Education

0

Year Total:

16

Second Year

Units
Fall

Development and
Physiology (BIOL 216)

16

3

Spring

General Physics I Mechanics (PHYS 121)
or Introduction to
Programming in Java
(EECS 132)

3-4

Calculus for Science and
Engineering III (MATH 223)
or Calculus III (MATH 227)

3

SAGES University Seminar

3

GER Course

3

Dynamics of Biological
Systems: A Quantitative
Introduction to Biology
(BIOL 300)

3

General Physics II Electricity and Magnetism
(PHYS 122)
or General Physics I Mechanics (PHYS 121)

4

Elementary Differential
Equations (MATH 224)
or Differential Equations
(MATH 228)

3

Open Elective

3

GER Course
Year Total:

3
1516

Third Year

Units
Fall

Mathematical Analysis of
Biological Models
(BIOL 306)

3

Discrete Mathematics
(EECS 302)
or Discrete Mathematics
(MATH 304)

3

BIOL Elective

3

Introduction to
Programming in Java
(EECS 132)
or General Physics II Electricity and Magnetism
(PHYS 122)
GER Course

16

3-4

3

Spring

Basic Statistics for
Engineering and Science
(STAT 312)
or Basic Statistics for
Engineering and Science
Using R Programming
(STAT 312R)

3

Introduction to Data
Structures (EECS 233)

4

BIOL Elective

3

SAGES Departmental
Seminar

3

GER Course

3

Year Total:

1516

Fourth Year

Units
Fall

SAGES Capstone

16

3

Spring

Undergraduate
Research - SAGES
Capstone (BIOL 388S)
(recommended)
Subspecialty Elective

3

Systems Elective

3

Open Electives

6

BIOL Elective

3

Advanced
Undergraduate
Research (BIOL 390)
(recommended)
Subspecialty Elective

3

Systems Elective

3

BIOL Elective (if needed) or

3

Open Elective
Open Elective
Year Total:

3
15

15

Total Units in Sequence:

124126

Concentrations in Areas of
the Biological Sciences
Students are encouraged to utilize their
elective courses in the biology major to
take advantage of concentrations in
various specialized areas. These
concentrations have been developed
between the biology department, the
basic science departments of the School
of Medicine, and other departments.
Currently, concentrations have been
developed in the following areas:
biotechnology and genetic engineering;
computational biology; developmental
biology; genetics; cell and molecular
biology; neurobiology and animal
behavior; population biology, ecology
and environmental science. Note: these
concentrations are informal; they are not
declared, and will not appear on the

student’s diploma or transcript.

Advising
Biology faculty advisors are assigned to
students at the time of major or minor
declaration. All biology majors are
required to meet with their
departmental advisors at least once
each semester to discuss their academic
program, receive clearance for electronic
course registration, and obtain approval
for any drops, adds, or withdrawals.
Please contact Katie Bingman,
undergraduate coordinator for the
Department of Biology, for information
about major or minor declaration.

Departmental Honors
To receive a bachelor’s degree “with
Honors in Biology” (formally noted on
the transcript), the student must meet
the following criteria:
1. Maintain a 3.4 overall grade point
average, with a 3.6 in BIOL courses

2. Carry out two semesters of
independent research (taken as BIOL
courses) at Case Western Reserve
University
3. Write a senior honors thesis with the
approval of the faculty supervisor
4. Submit the thesis for review by an ad
hoc honors committee
5. Successfully defend the thesis at an
oral examination
Additional information and application
forms are available from the biology
department office.
Back to top

Minor
The biology minor requires 16 credits of
biology courses. Students must take
any two of the three biology core
lectures with their associated
laboratories, plus electives. Legacy
students who have taken BIOL 250

and/or BIOL 251 should contact Katie
Bingman, undergraduate coordinator for
the Department of Biology, to insure
that these courses are credited
appropriately.
Any two of the the following biology core
classes (and associated labs)
BIOL 214
& 214L

Genes, Evolution and
Ecology
and Genes,
Evolution and Ecology
Lab

BIOL 215
& 215L

Cells and Proteins
and Cells and
Proteins Laboratory

BIOL 216
& 216L

Development and
Physiology
and Development
and Physiology Lab

BIOL electives (excluding 100-level
courses, BIOL 240, and BIOL 390)
Total Units

8

8

16
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BSN
You are here:

Our BSN is a rigorous and nationally respected
program that transforms students who are new to
the field into toptier nurses—professionals who
can make an immediate and lasting impact in any
health care setting.
Apply Online

Overview
As a BSN student, you will learn from faculty who are leaders in their fields,
scientists who are on the cutting edge of nursing research, and expert clinicians
with decades of experience. While they're a diverse group, they have one main
goal: Help you become an exceptional registered nurse.
During your coursework, you will build your nursing competencies in stateofthe
art facilities and develop relationships with bright, driven students like you. You
will also take part in engaging clinical experiences that challenge you to succeed
in reallife situations and teach you clinical decision making. Simulation is
https://www.nursing.umaryland.edu/academics/undergrad/bsn/
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integrated into all clinical courses.
Once you've completed your degree, you'll not only be prepared to succeed in a
wide range of health care environments, you'll have the qualifications you need to
pursue graduate studies.

Program Details
Interested in the BSN? Review these essential resources:
Information Sessions & Open Houses
Program Prerequisites
Tuition & Fees
Locations

Sample Plan of Study For Students Enrolled Fall 2014 and Later
A typical plan of study for fulltime, upperdivision BSN students enrolled fall 2014
and later:
First Semester
Course Number/Title
NURS 310: Professional Role of the Registered Nurse
NURS 314: Physiologic and Pharmacologic Considerations for Health
Promotion
NURS 316: Research and Evidencebased Practice
NURS 317: Fundamentals of Nursing Care in the Context of Older Adults
NURS 319: Health Assessment
Total
Second Semester
Course Number/Title
NURS 324: Pathopharmacology in Adults
NURS 327: MedicalSurgical Nursing in the Adult Population
NURS 329: Psychiatric Mental Health Nursing
Total
Third Semester
Course Number/Title
NURS 410: Health Care Delivery System and Informatics
NURS 411: Infant, Child, and Adolescent Nursing
https://www.nursing.umaryland.edu/academics/undergrad/bsn/
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3
4
3
3
3
16
Credits
3
7
5
15
Credits
2
5
2/7
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NURS 414: Complex Nursing Care of Patients with CoMorbid Conditions 3
NURS 417: Maternity, Newborn and Women’s Health Nursing
5
Total
15
Fourth Semester
Course Number/Title
Credits
NURS 421: Public Health: PopulationFocused Nursing Care
5
NURS 429: Leadership and Clinical Practicum
7
NURS 418: Nursing Elective
3
Total
15
Total Credits
61
General Education & Prerequisite Courses
59
Total Credits for BSN Option
120

Sample Plan of Study For Students Enrolled Prior to Fall 2014
A typical plan of study for fulltime, upperdivision BSN students enrolled prior to
fall 2014:
First Semester
Course
Title
NURS 304 Introduction to Professional Nursing Practice
NURS 315 Pathopharmacology
NURS 320 Science and Research for Nursing Practice
NURS 333 Health Assessment
Total
Second Semester
Course
Title
NURS 325 Context of Health Care Delivery I
NURS 330 Adult Health Nursing
NURS 331 Gerontological Nursing
NURS 405 Informatics and Technology
Total
Third Semester
Course
Title

Credits
4
5
3
3
15
Credits
2
7
3
3
15
Credits

NURS 407 Nursing Care of the Childbearing Family
5
NURS 308 Nursing Care of Infants/Children: A Family Perspective 4
https://www.nursing.umaryland.edu/academics/undergrad/bsn/
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NURS 402 Psychiatric/Mental Health Nursing
NURS 418 Directive Elective (if not previously completed)
Total
Fourth Semester
Course
Title
NURS 403 Community Health Nursing
NURS 425 Organizational Leadership and Management
NURS 487 Clinical Emphasis Practicum and Seminar
Total
Total Credits
General Education & Prerequisite Courses
Total Credits for BSN Option

5
3
17
Credits
5
3
6
14
61
59
120

For registered nurses, UMSON also offers an RNBSN option. Take classes in
person, online, or both.

Admissions Requirements
Before applying to the BSN program, you must have:
Official transcripts from all schools attended
Applicable Advanced Placement (AP) or CLEP score reports
Entrance Exam Requirement
Personal résumé
Prerequisite Course List (Word)
Personal essay
Two academic letters of recommendation from recent instructors (PDF)
English Proficiency & Foreign Coursework Evaluation (only for applicants
without a degree from a U.S. high school, college, or university must submit
TOEFL scores)
Payment of the $75 application fee
An overall GPA of 3.0
A science GPA of 3.0 (chemistry, Anatomy and Physiology I and II,
Microbiology)

What You’ll Do
Program Outcomes for Students Enrolled Fall 2014 and Later
https://www.nursing.umaryland.edu/academics/undergrad/bsn/
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Combine theoretical knowledge from the sciences, humanities, and nursing
as a foundation to professional nursing practice that focuses on health
promotion and prevention of disease for individuals, families, communities,
and populations.
Use the nursing process to manage care for individuals, families,
communities, and populations integrating physical, psychological, social,
cultural, spiritual, and environmental considerations. Integrate competencies
in leadership, quality improvement, and patient safety to improve health and
promote interdisciplinary care.
Use the research process through translation of evidencebased findings to
advance professional nursing and the delivery of health care.
Incorporate information management and patient care technology in the
delivery of quality patientcentered care.
Integrate knowledge of health care policy from social, economic, political,
legislative, and professional perspectives to influence the delivery of care to
individuals, families, communities, and populations.
Employ interprofessional communication and collaboration to ensure safe,
quality care across the lifespan.
Use principles of ethics, legal responsibility, and accountability to guide
professional nursing practices across the lifespan and across the health care
continuum.
Accept personal accountability for lifelong learning, professional growth, and
commitment to the advancement of the profession.

Program Outcomes for Students Enrolled Prior to Fall 2014
Articulate a personal philosophy of nursing that serves as a framework for
professional practice.
Adhere to ethical, legal, and regulatory mandates and professional standards
for nursing practice.
Use insight, intuition, empathy, empirical knowledge, reasoning and creative
analysis for critical thinking in all aspects of professional practice.
Use evidencebased knowledge from nursing and related disciplines to
shape practice.
Use communication skills to establish therapeutic, caring, and collaborative
relationships.
Conduct assessments of individuals, families, groups, communities, and
populations as the basis for planning and delivering care.
Demonstrate clinical competencies needed for the delivery of safe and
effective nursing care in a variety of health care settings and additional
competencies in an individually selected emphasis area.
Provide nursing care that reflects sensitivity to physical, social, cultural,
spiritual, and environmental diversity of persons.
https://www.nursing.umaryland.edu/academics/undergrad/bsn/

5/7

5/23/2016

BSN | University of Maryland School of Nursing

Use current and emerging information handling and other technologies as
integral components of professional nursing practice.
Use resource management, delegation, and supervision strategies in
planning, implementing, and evaluating nursing care.
Critique research findings for their applicability to theorybased practice.
Collaborate with experienced investigators in identification of clinical
problems, access to sites, protection of human subjects, data collection, and
dissemination of findings.
Use political, economical, organizational, educational, and advocacy
strategies to improve health care delivery to individuals, groups, families,
communities, and national and global populations.
Function as a leader in health care systems, in professional organizations,
and within interdisciplinary teams for the promotion of health, prevention of
disease, and management of care delivery.
Accept personal accountability for lifelong learning, professional growth, and
commitment to the advancement of the profession.
Choosing a Program
Undergraduate
BSN
RNtoBSN
Graduate
Doctoral Programs
Certificates
Online Education
Academic Partnerships
Professional Education
Library
Simulation & Learning Labs
Course Catalog
Records & Registration
Academic Calendar
Academic Departments
Student Performance
Faculty
FAQs

https://www.nursing.umaryland.edu/academics/undergrad/bsn/
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Undergraduate
You are here:

A nursing education designed to be among the
best in America.
The U.S. Bureau of Labor Statistics projects that more than 581,500 new RN jobs
will be created through 2018. The need for proven, dedicated nursing
professionals has never been greater. Whether you're new to nursing or looking to
expand and enhance your expertise, the University of Maryland School of Nursing
offers you an exciting opportunity to make a difference.
UMSON offers a Bachelor of Science in Nursing (BSN) degree with two options:
The traditional BSN option is for those who do not have a previous nursing
degree, as well as those who have a bachelor's degree in a field other than
nursing.
The RNtoBSN option is for licensed RNs who have either a diploma in
nursing or an associate degree in nursing. Classes are available in a
classroom setting, online, or in a blended format.

Locations
https://www.nursing.umaryland.edu/academics/undergrad/
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Students may complete the traditional BSN option at either the University of
Maryland School of Nursing in Baltimore, Md. or at The Universities at Shady
Grove in Rockville, Md. Both the Baltimore and Shady Grove locations admit
students in the fall and spring semesters. Both locations have identical curricula,
course progression, and graduate requirements. Students may attend fulltime or
parttime. RNtoBSN students may take classes at either location or at the Laurel
College Center.

Choosing Your Location
Baltimore
The University of Maryland, Baltimore (UMB) is an urban university accessible by
MARC trains, light rail, and bus lines. The main building for the School of Nursing
was opened in 1998 and has integrated technology in the classrooms. Master's
and doctoral nursing students attend classes at UMB, creating options for
collaboration. Limited student housing is available. Reduced fees for student
parking are available. Clinical assignments are typically in Baltimore, Annapolis,
Washington, D.C. triangle. Students must furnish their own transportation to
clinical sites.
Universities at Shady Grove
The Universities at Shady Grove is a small interprofessional campus run by the
University System of Maryland, located in the I270 corridor, just off of Shady
Grove Road. Many statesupported universities have programs at this location.
The location has the advantages of a suburban setting, free parking, a smaller
student body with a more intimate feel, and stateoftheart technology in the
classrooms. No student housing is available. Clinical assignments for nursing
students at The Universities at Shady Grove are typically located at nearby
institutions. Students are expected to furnish their own transportation to clinical
sites.
Laurel College Center
The Laurel College Center (LCC) is located in downtown Laurel, convenient to
major highways, mass transit, parking, and shopping. The LCC allows students
living and working in Howard, Prince Georges, and Anne Arundel counties a
convenient alternative to driving to Baltimore or Shady Grove. Beginning fall
2015, RNtoBSN core courses will be taught in this new instructional
site. Elective courses are offered online and at the Baltimore and Shady Grove
locations. Clinical assignments are typically in the BaltimoreWashington, D.C.
https://www.nursing.umaryland.edu/academics/undergrad/
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Annapolis triangle. Students must furnish their own transportation to clinical sites.

BSN & RNtoBSN Prerequisites
Students must successfully complete required coursework in the social and
behavioral sciences, the natural and physical sciences and the arts and
humanities. These lowerdivision preprofessional courses may be completed at
any accredited college or university. Students who have completed coursework in
Maryland may review transfer courses at ARTSYS – Articulation System for
Maryland Colleges and Universities. This is an online evaluation system that
enables students to determine how courses taken at any two year college in
Maryland transfer to any four year college or university in Maryland. Visit the
ARTSYS website at http://artweb.usmd.edu.
Only the courses in bold (below) are required for applicants who will have an
undergraduate degree from an accredited fouryear institution prior to the start
term:
Prerequisite Courses
English Composition
General Chemistry with Lab
Human Anatomy & Physiology with Lab I
Human Anatomy & Physiology with Lab II
Microbiology with Lab
Introduction to Psychology
Introduction to Sociology
Social Science Elective (sociology, psychology, anthropology, political
science, economics, geography, history, social work)
Human Growth and Development
Statistics
Mathematics (college algebra or higher)
Humanities* (literature, language, art, mathematics, philosophy, speech,
music)
Nutrition
General Electives
Minimum Total

Credits
6
4
4
4
4
3
3
3
3
3
3
9
3
7
59

Please Note:
Each course may only be used to fulfill one prerequisite.
https://www.nursing.umaryland.edu/academics/undergrad/
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A minimum of seven general electives are needed.
Social science electives include psychology, sociology, anthropology, social
work, political science, geography, history, criminal justice, economics, and
women's studies.
Humanities include three courses from at least two of the following
disciplines: literature, language, art, music, history, philosophy, speech,
mathematics, communications, women's studies, theatre, and dance.
Get Started
Choosing a Program
Undergraduate
BSN
RNtoBSN
Graduate
Doctoral Programs
Certificates
Online Education
Academic Partnerships
Professional Education
Library
Simulation & Learning Labs
Course Catalog
Records & Registration
Academic Calendar
Academic Departments
Student Performance
Faculty
FAQs

© 2015 University Maryland School of Nursing. 655 West Lombard Street,
Baltimore, MD 21201. Phone: 4107063100
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Biological Sciences: General Biology GENB (0404C)

effective August 2016

A minimum of 120 credits earned and a 2.0 cumulative GPA is needed to meet University graduation requirements.
Major courses (Basic, Supporting, and Advanced) require a C– or better in each and a 2.0 average GPA.
1. Basic Program 15-16 credits
Sem

Gr

2. Supporting Courses 32 credits

Cr
3

Sem

Gr

BSCI160 Ecology and Evolution ∗

Cr
4

MATH130 OR MATH140 Calculus I ∗

1

BSCI161 Ecology and Evolution Lab ∗

4

MATH131 OR MATH141 Calculus II ∗

3

BSCI170 Molecular and Cellular Biology ∗

3

CHEM131 General Chemistry I ∗

1

BSCI171 Molecular and Cellular Biology Lab ∗

1

CHEM132 General Chemistry I Lab ∗

3

BSCI207 Principles of Biology III ∗

3

CHEM231 Organic Chemistry I ∗

4

BSCI222 Principles of Genetics ∗
Freshmen seminar
1
UNIV100 , HONR100, GEMS100, HLSC100,
2
2
3
HACS100 , HDCC105 , HEIP143, HHUM105 ,
BSCV181

1

CHEM232 Organic Chemistry I Lab ∗

3

CHEM241 Organic Chemistry II ∗

1

CHEM242 Organic Chemistry II Lab ∗

2

CHEM271 Gen Chem & Energetics ∗

2

CHEM272 Bioanalytical Chem Lab ∗

4

PHYS131 OR PHYS141 Physics I

4

PHYS132 OR PHYS142 Physics II

1

1

All Biological Sciences majors must take UNIV100 or another approved
freshman seminar from the list above in their first semester.
2
3
Two credit course. Three credit course.
NOTE: Students who are enrolled in the Integrated Life Sciences Honors
program will complete the following courses in lieu of the parenthetical
course: HLSC207 (BSCI207), HLSC322 (BSCI222) and HLSC374
(BSCI374).

∗

These are required benchmark courses, see:
http://bsci.umd.edu/benchmarks

3. General Education Requirements (at least 27 credits) (For more information on General Education visit: www.gened.umd.edu.)
Fundamental Studies Math (MA), Analytic Reasoning (AR), Natural Sciences (NS) & Natural Sci. Lab (NL) are satisfied by major requirements.
Courses may double or triple count between Distributive Studies, I-Series, and Diversity.

Sem

Gr

Course

Summary of credits
Required

Fundamental Studies

Completed

Academic Writing (AW) (ENGL101)
Professional Writing (PW)

Basic Program (15–16)

_______

Supporting Courses (32)

_______

Gen. Ed. (27+)

_______

Advanced Program (27)

_______

Elective

_______

Subtotal

_______

Diversity

Duplicate credits

_______

Understanding Plural Societies (UP)
Understanding Plural Societies (UP) or
Cultural Competence (CC) (1–3 credits)

(Subtract from subtotal)

Oral Communication (OC)
Distributive Studies
History and Social Sciences (HS)
History and Social Sciences (HS)
Humanities (HU)
Humanities (HU)
Scholarship in Practice (SP)
Scholarship in Practice (SP) outside of major
I-Series
I-Series (IS)
I-Series (IS)

Total Credits

_______

4. Advanced Program courses: Please see reverse page.
NOTES:
Student name ____________________________

UID __________________

Advisor’s signature ________________________

Date of audit ___________

NOTE: The curriculum in Biological Sciences changes as faculty review and improve the program. The curriculum descriptions provided here are the
latest versions. Your curriculum may look slightly different depending on when you declared the Biological Sciences major. Your academic advisor
can provide you with the most accurate information on which curriculum you are under. Any questions can be referred to the Undergraduate
Academic Programs Office, 301-405-6892.
Updated 4/2016

General Biology GENB (0404C) Advanced Program
27 credits minimum ® At least two courses designated as Lab must be taken
1. Required courses: 6–7 credits
Sem Gr
Cr
Biochemistry
BCHM461 Biochemistry OR
3
BCHM463 Biochemistry of Physiology

Sem

Gr

Cr
3
4
3
3
3–4

2. GENB Area Courses: 20–21 credits
•
At least one course from each of the categories 1, 2, and 3
Sem
Gr Cr
1. Genetics & Evolution
BCHM465 Biochemistry III
3
BSCI370 Principles of Evolution
3
BSCI410 Molecular Genetics
3
4
4
3
3
3
4
3
3

BSCI411 Bioinformatics and Integrated
Genomics w/ Lab
BSCI412 Microbial Genetics w/Lab
BSCI414 Recombinant DNA Lab
BSCI415 Molecular Genetics Lab
BSCI416 Human Genetics
BSCI470 Evolutionary Mechanisms
BSCI471 Molecular Evolution
BSCI339J Population and Evolutionary Genetics
w/Lab

2. Cell Biology, Development,
Physiology
3
3
4
1
3
3
3
3
3
4
3
2
4
3
3
3
4
3
4
2
4
3
3
3
3
1

BCHM462 Biochemistry II
BCHM464 Biochemistry Lab
BSCI330 Cell Biology & Physiology w/Lab
2, 3
BSCI339C Cell Biology Lab
BSCI342 Biology of Reproduction
BSCI353 Principles of Neuroscience
BSCI404 Cell Biology from a Biophysical
Perspective
BSCI417 Microbial Pathogenesis
BSCI420 Cell Biology Lectures
BSCI421 Cell Biology w/Lab
BSCI422 Principles of Immunology
3
BSCI423 Immunology Lab
BSCI424 Pathogenic Microbiology w/Lab
BSCI426 Membrane Biophysics
BSCI430 Developmental Biology
BSCI433 Biology of Cancer
BSCI434 Mammalian Histology w/Lab
BSCI437 General Virology
BSCI440 Mammalian Physiology

Sem

Gr

Quantitative Course: one from below
BIOM301 Introduction to Biometrics
BSCI374 Mathematical Modeling in
1
Biology w/Lab
STAT400 Applied Probability & Statistics
STAT464 Introduction to Biostatistics
MATH240 or higher w/ advisor approval

Cr
3
1
4
3
1
3
3
4
3
3
3
1
3
3

BSCI454 Neurobiology Lab

BSCI334 Mammalogy
3

BSCI335 Mammalogy Lab
BSCI337 Insect Biology w/Lab
BSCI338B Marine Biology
3
BSCI338Q Conservation Biology Lab
BSCI348M Epidemiology of Microbial Pathogens
BSCI360 Animal Behavior
BSCI361 Principles of Ecology
BSCI363 Biology of Conservation & Extinction
BSCI373 Natural History Chesapeake Bay
BSCI392 Biology of Extinct Animals
BSCI393 Biology of Extinct Animals Lab
BSCI401 Animal Communication
BSCI403 Biology of Vision

3

3

BSCI460 Plant Ecology

2
3
3
3
4
3
4
4
4
3

BSCI461 Plant Ecology Lab
BSCI462 Population Ecology
BSCI464 Microbial Ecology
BSCI465 Behavioral Ecology
BSCI467 Freshwater Biology w/Lab
BSCI473 Marine Ecology
BSCI480 Arthropod Form and Function w/Lab
BSCI481 Insect Diversity & Classification w/Lab
BSCI483 Medical & Veterinary Entomology w/Lab
BSCI493 Medicinal and Poisonous Plants

3

Additional courses (Optional)
4

4

BSCI223 General Microbiology OR
4
BSCI283 Principles of Microbiology

1

Departmental Honors Seminars
BSCI378H and BSCI398H

3

BSCI441 Mammalian Physiology Lab
BSCI442 Plant Physiology w/Lab
BSCI443 Microbial Physiology
BSCI446 Neural Systems
BSCI447 General Endocrinology
BSCI451 Physical Chemistry for Biologists

3. Ecology, Behavior & Organismal

5

6

Special Topics Courses see Testudo
BSCI328, 338, 339, 348
7
Dept. Research Credit : BSCI379, 389, 399

3

1

Formerly BSCI474, cross-listed as HLSC374. Credit will be given for either BSCI374, HLSC374 or BSCI474.
BSCI339C is the lab-only portion of BSCI421. BSCI339C together with BSCI420 counts as a GENB Area lab course. It is not a stand-alone lab. Credit only granted for BSCI339C or BSCI421.
Requires a “C-“ or better in the pre-/co-requisite lecture to count as a Lab. Requires a “C-“ or better in the pre/co-requisite lecture to satisfy the Area category.
4
Credit will be given for either BSCI223 OR BSCI283. BSCI223/283 is a pre-requisite for some upper level BSCI courses. BSCI223/283 may count in the GENB Area credits but NOT as an upper-level lab.
5
One credit of Departmental Honors seminar may be applied to major requirements. Additional Departmental Honors seminar credits count as electives.
6
Special Topics courses allowed if specifically approved for upper level courses in GENB. See your advisor for applicability in a specific category above.
7
Up to 3 credits of Departmental Research, including H and L versions, may be applied to major requirements. Additional research credits count as electives. Courses from other departments can be used
with permission of advisor. Multiple semesters in research courses can possibly count for one of the two required lab lab courses. See your advisor for more details.
2
3

Total credits in Advanced Program: _________

Updated 4/2016
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BENCHMARKS AND LEP REQUIREMENTS
OVERVIEW OF BENCHMARK AND LEP
REQUIREMENTS
• Biological Sciences students must complete specific benchmark courses
for two benchmark reviews.
• LEP gateway courses are the benchmark courses for the first benchmark
review (45 credit review). Additional courses are needed for the second
benchmark review (75 credit review).
• Benchmark courses must be passed with a "C-" or better.
• Students must maintain at least a 2.0 cumulative GPA (LEP requirement).
• Students may repeat only one LEP gateway course (details on
www.lep.umd.edu).
• Failure to meet benchmark and/or LEP requirements will lead to dismissal
from the major.

BENCHMARK COURSES AND REVIEW TERMS

http://bsci.umd.edu/benchmarks
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FIRST BENCHMARK
Direct admit freshmen- complete by 3rd semester in major
Transfer students- complete before entry into major
• MATH 130 or 140
• BSCI 160&161 (formerly BSCI 106)
• BSCI 170&171 (formerly BSCI 105)
• 2 semesters of Chemistry with lab (CHEM 131&132 and CHEM 231&232)
SECOND BENCHMARK
Direct admit freshmen- complete by 5th semester in major
Transfer students- complete by 2nd semester in major
• MATH 130 or 140
• MATH 131 or 141
• BSCI 160&161 (formerly BSCI 106)
• BSCI 170&171 (formerly BSCI 105)
• BSCI 207
• BSCI 222
• 4 semesters of Chemistry with lab (CHEM 131&132, CHEM 231&232, CHEM
241&242, CHEM 271&272)

FAQS
Is it possible to get an extension to complete benchmark requirements?
Students who study abroad for a fall or spring semester, or who are away from
the University for a semester are eligible for an extension to their benchmark
reviews.

http://bsci.umd.edu/benchmarks
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Department of Medical and Research Technology
DepartmentsDepartment of Medical and Research TechnologyAcademic Programs & PoliciesMedical Laboratory Science/Medical
Technology TrackMedical Laboratory Science/Medical Technology Track - Course Descriptions

Medical Laboratory Science/Medical Technology Track Course Descriptions
CHEMISTRY
MEDT 355 BIOCHEMISTRY (3 SEMESTER HOURS)
This course is designed to introduce students to the principles of biochemistry – the chemistry of living matter. The first section of the
course will emphasize building blocks of biomolecules, biological buffers, protein structure and enzymes. The next section will deal
with the molecular biology of the informational macromolecules, DNA and RNA, and with protein synthesis. The final section
discusses the metabolic pathways of the macromolecules – carbohydrates, lipids, amino acids and nucleic acids – as well as the action
and mechanisms of hormones.

MEDT 356 INSTRUMENTATION / ANALYTICAL METHODS (4 SEMESTER HOURS)
This course is designed to introduce students to the basic laboratory instrumentation and analytical methods common to both clinical
and research laboratories. The course will explore miscellaneous instruments and techniques through their application and use.
Instructional formats include lecture, discussion, question and answer sessions, reading assignments and laboratory exercises. The
laboratory component of the course will serve to complement and enhance lecture topics by both demonstrations and laboratory
performance using the instrumentation and analytical techniques discussed.
The laboratory component of the course will serve to complement and enhance lecture topics. Prerequisite: MEDT 355

MEDT 452 CLINICAL CHEMISTRY (4 SEMESTER HOURS)
This course is designed to present in-depth information relating to the pathophysiology of commonly measured analytes in the clinical
chemistry laboratory. Discussion will include the following topics: proteins, clinical enzymology, carbohydrates/diabetes,
lipids/lipoproteins, renal function, tumor markers, liver function, acid-base balance, blood gases, electrolytes, bone metabolism, cardiac
markers, thyroid and adrenal endocrinology, and therapeutic drug monitoring/toxicology. The instructional formats used include lecture,
discussion, question and answer sessions, case study presentations, reading assignments, and laboratory exercises which include
sample/data analysis, evaluation of quality control parameters and clinical correlation exercises.

MICROBIOLOGY
MEDT 490 PATHOGENIC MICROBIOLOGY (4 SEMESTER HOURS)
Students are introduced to bacteria, which may cause disease or may reside as normal flora in humans. In the lecture portion of the
course, each genus of pathogenic bacteria is studied according to its classification, structure, virulence, epidemiology, clinical syndrome
(s) and treatment. Major emphasis is placed on learning the basic identification characteristics of each of the genera studied and the
differentiation of the various species within each genus. Gram positive/negative, cocci/bacilli, aerobic/anaerobic organisms are studied
as well as mycobacteria, mycoplasma/chlamydia, actinomycetes, rickettsia, and spirochetes. Conventional and/or automated and
molecular techniques are discussed. The laboratory portion of the course supports the lectures by providing practical experience in the
identification of pathogenic bacteria by conventional techniques. The student obtains expertise by working with known organisms as
well as unknown samples.
Prerequisite: General Microbiology

http://www.medschool.umaryland.edu/dmrt/Academic-Programs--Policies/Medical-Laboratory-ScienceMedical-Technology-...
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MEDT 471 PARASITOLOGY/MYCOLOGY (3 SEMESTER HOURS)
This course involves two different modules that together constitute a comprehensive introduction to parasitic and fungal infections of
humans with emphasis on the major pathogens encountered in the clinical laboratory.
In the didactic portion of the course, students are introduced to each taxonomic group of parasites and fungi where morphology, life
cycles, clinical symptoms, disease, diagnosis, treatment, and epidemiology are discussed in detail.
In the laboratory portion of the course, the emphasis is on visual identification of pathogenic organisms.
In the Parasitology Module, students will view stained slides and/or numerous reference vials of organisms such as cestodes,
trematodes, filarial/intestinal/tissue nematodes, protozoans, malarial parasites, as well as Babesia, Leishmania, Trypanosoma and
Toxoplasma. Each student will be responsible for accurate and independent identification of two unknowns (one from a concentration
procedure and one from a trichrome-stained slide).
In the Mycology Module, students will view a variety of yeast strains as well as lactophenol cotton blue –stained slides of pathogenic
molds. Organisms such as Zygomycetes, Dermatophytes, Dematiaceous, Hyaline and Dimorphic fungi as well as Pneumocystis jiroveci
will be examined. Students will be responsible for the accurate and independent identification to the genus and species level of one
unknown organism.

MEDT 472 CLINICAL MICROBIOLOGY (3 SEMESTER HOURS)
The course presents a review of pathogenic microbiology/virology with the approach used in the clinical microbiology laboratory.
Students are introduced to medical microbiology and the clinical basis of infectious diseases. Each system of the body is discussed in
terms of anatomy and physiology, normal flora, occurrence of infectious diseases, expected pathogens, their characteristics, and factors
which predispose them to pathogenesis in that particular body site. In the laboratory, students become acquainted with the proper
collection, handling, identification and appropriate treatments of pathogens from the various body sites. Students use the information
and laboratory skills acquired in Pathogenic Microbiology. During the course each student works independently building self-reliance
and analytical skills to identify pathogens from clinical specimens and in the reporting of their findings.
Prerequisite: MEDT 490 – Pathogenic Microbiology

MEDT 491 CLINICAL IMMUNOLOGY (4 SEMESTER HOURS)
This course presents a systematic review of the structure and function of the human immune system and its relationship to disease.
Students will acquire the background and practical skills necessary to work in a clinical immunology laboratory. Some lecture topics
include innate and acquired immunity, antigens, antibody structure/function, B & T lymphocytes, immunodeficiencies, MHC and
antigen processing/presentation, soluble mediators of immunity, immune response to infection, hypersensitivity, autoimmunity, and
transplantation/tumor immunology. Some laboratory topics include laboratory safety, phagocytosis, complement, various
precipitation/agglutination assays, various labeled immunoassays (including ELISA, FTA-ABS, IFA) serology of various disease states,
antinuclear antibody testing (colorzyme vs. fluorescent) and the basics of flow cytometry.

MEDT 451 CELLULAR & MOLECULAR BIOLOGY (4 SEMESTER HOURS)
This course is an introductory course in which students acquire the basic skills, concepts and theoretical background needed for the
biotechnology research laboratory. In the lecture portion of this course, basic concepts of molecular cell biology are discussed. The
molecules, structures, organization and function of prokaryotic and eukaryotic cells are examined and compared. Experimental
techniques used to analyze and manipulate DNA and RNA are explained. Molecular diagnoses of genetic and cancerous diseases will be
discussed. In the laboratory portion of the course, the students learn basic skills in DNA technology. Initially students will practice
sterile techniques, micropipetting, DNA extraction and establish a bacterial growth curve. Additional laboratory skills are learned
through agarose gel analysis of DNA, PCR, cloning, plasmid transformation, selection and identification of recombinant clones, DNA
isolation and purification, restriction endonuclease analysis and mapping, DNA probe labeling, Southern blot analysis, DNA
hybridization and principle of DNA sequencing, different types of PCR and microarrays.

HEMATOLOGY
MEDT 331 HEMATOLOGY I (3 SEMESTER HOURS)
This course is an introduction to the fundamental concepts and principles of the field of clinical hematology. Components include: units
on hematopoiesis, normal values, introduction to stem cells, and in-depth study of various anemias, hemoglobinopathies, qualitative
leukocyte disorders and related laboratory tests. The pathogenesis, clinical and laboratory manifestations of hematologic disorders are
described. Students learn to distinguish normal and abnormal cellular characteristics of peripheral blood smears by examining and
applying systems of qualitative differentiating criteria. Association of abnormal morphologic findings with underlying disorders are
emphasized. Other laboratory topics include: general laboratory safety precautions, routine hematological tests, an introduction to
automated hematology cell counters and quality control measures for the hematology laboratory. Instructional methods include lectures
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with educational objectives and comprehensive outlines, small group discussions, case histories, and study guide review questions.
Grades are determined by lecture examinations, laboratory competency exercises, quizzes and homework.

MEDT 432 HEMATOLOGY II (3 SEMESTER HOURS)
This course is designed to emphasize advanced theoretical concepts in hematology and hemostasis and their practical applications.
Students are exposed to the pathogenesis, laboratory diagnosis, clinical correlation and peripheral blood cell identification of the acute
myeloid and lymphocytic leukemias. Other topics include: myeloproliferative and lymphoproliferative disorders, the myelodysplastic
disorders, and plasma cell disorders. Cytochemical staining patterns in acute leukemias are stressed and their utility in the diagnostic
process is developed through case study exercises. Students learn to interpret abnormal automated CBC results and perform follow-up
procedures. Anemias are reviewed throughout the course of the semester. Topics in coagulation include an overview of hemostasis,
platelet disorders, hereditary factor disorders, von Willebrand’s disease, fibrinolysis, DIC, physiologic and pathologic inhibitors,
thrombosis and anticoagulant therapy. Each hemostasis concept is supported by laboratory exercises which emphasize the practical
aspects of coagulation test systems, and reagent, quality control and diagnostic usefulness. Instructional methods include lectures and
educational objectives, case studies, problem-based exercises, and homework.
Prerequisite: MEDT 331 – Hematology I

MEDT 464 IMMUNOHEMATOLOGY (4 SEMESTER HOURS)
This course is designed to cover practical and theoretical concepts in the study of blood group serology and transfusion medicine.
Students will learn and apply basic knowledge of immunological principles to the ABO, Rh, and other significant blood group systems.
Transfusion medicine topics discussed include donor screening, component preparation, apheresis, and blood component therapy. The
course will also cover topics in the investigation of hemolytic disease of the newborn (HDN), drug related red blood cell sensitization,
transfusion reactions and autoimmune hemolytic anemias. Emphasis will be placed on quality control and regulations in transfusion
medicine. In lab, students will demonstrate proficiency in ABO/Rh grouping, direct antiglobulin testing, antibody screening, and
compatibility testing. In addition, students will be introduced to various blood bank special techniques and apply basic knowledge of
concepts and techniques to the investigation of unexpected serological reactions in Blood Banking.
Prerequisite: MEDT 491 Clinical Immunology or equivalent

LABORATORY SCIENCES
MEDT 321 INTRODUCTION TO LABORATORY TECHNIQUES (1 SEMESTER HOUR)
This course serves as a basic introduction to the field of clinical and research laboratory sciences. Students will acquire the fundamental
skills necessary to ensure competency in the clinical and research laboratory. Course topics include: laboratory safety, organization of
the clinical laboratory, phlebotomy, collection and processing of laboratory specimens, quality assurance, systems of measurement,
basic laboratory equipment, microscopy, laboratory mathematics and point-of-care testing. This course includes a mandatory
phlebotomy rotation at the University of Maryland Medical Center.

MEDT 421 URINALYSIS / BODY FLUIDS (2 SEMESTER HOURS)
This course covers the anatomy and physiology of the genitourinary system, procedures and principles behind the complete urinalysis
including physical, chemical, microscopic properties, and genitourinary disease status. Other body fluids including spinal fluid, synovial
fluid, seminal fluid, transudates, exudates and fecal analysis are also covered. Specimen handling, analysis and disease correlation are
discussed for all fluids.

PROFESSIONAL DEVELOPMENT
MEDT 309 PROFESSIONAL DEVELOPMENT (1 SEMESTER HOUR)
Utilizing a problem-based learning approach towards instruction, this course is designed to heighten students’ awareness of professional
and ethical issues impacting the practice of medical laboratory science and biotechnology science research. Modes of instruction include
group exercises, web-based activities, oral presentations and written assignments. Professional societies are introduced along with
career development strategies, cover letter and resume writing and interviewing skills. In addition, emphasis will be placed on finetuning presentation skills. Students will be required to give a group presentation using a graphics software program. At the end of the
term, each student submits a portfolio, which is an accumulation of course assignments and their individually tailored career plan.

MEDT 308 SCIENTIFIC & TECHNICAL WRITING (1 SEMESTER HOUR)
Scientific and Technical Writing is designed to meet competencies defined by the industry and the National Accrediting Agency for
Clinical Laboratory Science. This one-credit course will provide undergraduate students with the basic structure, format and content for
writing scientific papers, technical reports, professional essays and personal correspondence. In addition, the course also focuses upon
conducting literature searches and ethical conduct in scientific and technical writing.
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MEDT 408 RESEARCH PROJECT (OPTIONAL ELECTIVE, THIS COURSE MAY BE TAKEN MORE
THAN ONCE, 1-3 SEMESTER HOURS)
Under faculty mentorship, students identify a suitable research topic, conduct a comprehensive literature search, carry out a project,
analyze the data generated and submit a publication quality written project.

MEDT 409 LABORATORY MANAGEMENT / QUALITY CONTROL / REGULATORY ISSUES (3
SEMESTER HOURS)
This course is designed to enhance students’ oral and written communication skills, promote critical thinking, foster team building and
endorse professionalism. Utilizing a problem-based learning approach towards instruction, students will develop managerial skills in the
following areas: leadership, human resources, problem solving, laboratory information systems, financial analysis, education
methodology, training, and regulatory issues. In addition, students will conduct a mock inspection of a laboratory. Modes of instruction
include case studies, group exercises, role-play, oral presentation and written assignments.

EXTERNSHIPS/CLINICAL ROTATIONS
MEDT 453 CLINICAL PRACTICE CHEMISTRY (3 SEMESTER HOURS)
This course provides exposure to practical experience in Clinical Chemistry acquired through a 18-day rotation at an affiliated hospital
or physician’s office laboratory. Students are introduced to daily operations, workflow, quality control and the laboratory information
system as they perform automated diagnostic chemistry procedures. Emphasis is placed on the operation and troubleshooting of
chemistry analyzers and equipment as well as enhancement of skills used in manual techniques. Focus is also placed on the assessment
of specimen integrity with proper follow-up.
Prerequisite: MEDT 452

MEDT 463 CLINICAL PRACTICE HEMATOLOGY (3 SEMESTER HOURS)
This course provides exposure to practical experience in Hematology and Coagulation acquired through a 18-day rotation at an
affiliated hospital or physician’s office laboratory. Students are introduced to daily operations, workflow and the laboratory information
system as they perform manual and automated hematology and coagulation procedures. Procedures include manual and automated cell
counts, evaluation of abnormal CBC results and formulation of an appropriate course of action, examination of normal and abnormal
peripheral smears, recognition of abnormal red cell and white cell morphology, and identification of the most common anemias and
leukemias.
Prerequisites: MEDT 331 & 432

MEDT 467 CLINICAL PRACTICE IMMUNOHEMATOLOGY (3 SEMESTER HOURS)
This course provides exposure to practical experience in Blood Banking and Transfusion Medicine acquired through a 18-day rotation
at an affiliated hospital laboratory. Students are introduced to daily operations, workflow and the laboratory information system as they
perform routine and specialty pre-transfusion testing on patient and simulated samples. Techniques performed include ABO/Rh testing,
antibody detection and direct antiglobulin testing as well as antibody identification, direct antiglobulin battery and other reference
techniques and methods.
Prerequisite: MEDT 464

MEDT 473 CLINICAL PRACTICE MICROBIOLOGY (3 SEMESTER HOURS)
This course provides exposure to practical experience in Microbiology acquired through a 18-day rotation at an affiliated hospital or
reference laboratory. Students are introduced to daily operations, workflow and the laboratory information system as they perform
diagnostic techniques for microorganism identification. Tasks and techniques include specimen processing and culturing, identification
of pathogenic microorganisms, and susceptibility testing for selecting the most appropriate antibiotic. Other specialized methods may
include parasitic, fungal and viral identification.
Prerequisites: MEDT 472 & 471

MEDT 402 COMPREHENSIVE REVIEW COURSE (1 SEMESTER HOUR)
This course will provide a comprehensive review of the major discipline areas within the clinical laboratory or biotechnology science
research. Students are required to attend all scheduled review sessions which will facilitate preparation for the exam portion of the
course. For students in the medical technology track, four post rotation exams will be administered. For students in the biotechnology
science research track, two exams will be given during the externship experience. All students will take a final comprehensive exam at
the end of the semester. Final grades will be assigned a letter grade. As with all DMRT courses, successful completion of MEDT 402 is
a requirement for graduation.
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Department of Medical and Research Technology
DepartmentsDepartment of Medical and Research TechnologyAdmissionsAdmissions - Prerequisites

Admissions - Prerequisites
Medical Laboratory Science and Biotechnology Research Tracks
Total of 60 credit hours
Biology (16 credits)*
•
•
•
•

General Biology with Laboratory (4 credits)
Microbiology with Laboratory (4 credits)
Anatomy & Physiology with Laboratory I or II (4 credits)
Biology Elective (4 credits)
◦ Genetics
◦ Biotechnology
◦ Cell Biology
◦ Biology II

Chemistry (12 credits)*
• Inorganic I with Laboratory (4 credits)
• Inorganic II with Laboratory (4 credits)
• Organic Chemistry with Laboratory (4 credits)
Mathematics (6 credits)
• College Algebra - minimum (3 credits)
• Statistics (3 credits)
English (6 credits)
• English Composition (3 credits)
• English Elective (3 credits)
Humanities Elective (3 credits)
To be chosen from history, philosophy, art, music appreciation, etc. In addition, credit for foreign language will be given only upon
completion of either the first elementary year or an advanced course.
Behavioral and Social Science Electives (6 credits)
Select courses from economics, political science, urban studies, sociology, geography, anthropology, African-American studies, or
psychology
Guided Elective (3 credits)
• Communications/Speech
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Elective Credit (8 credits)**
Courses such as:
•
•
•
•

Organic Chemistry II with Laboratory (4 credits)
Physics I or II (4 credits)
Anatomy & Physiology II with lab (4 credits)
Cell Biology (4 credits)

*Science coursework must be completed within seven (7) years prior to enrollment in the first DMRT course. Students with science
coursework greater than seven (7) years old, may need to repeat all or some of the science courses.
**Elective courses in science preferred, but not required. Refer to ARTSYS to determine the transferability of courses.
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BS in Nursing
Degree Requirements
Summary of Requirements
PreNursing Studies

57

Course Requirements in the College of Nursing

63

Total Hours

120

Course Requirements—PreNursing Studies
Required Courses
ENGL 160

Academic Writing I: Writing in Academic and Public Contexts

3

ENGL 161

Academic Writing II: Writing for Inquiry and Research

3

BIOS 350

General Microbiology a

3

CHEM 122

General Chemistry I Lecture

CHEM 123

General Chemistry Laboratory I b,f

1

CHEM 130

Survey of Organic and Biochemistry b,f

5

KN 251

Human Physiological Anatomy I

5

KN 252

Human Physiological Anatomy II

5

NUEL 250

Human Development Across the Life Span

3

HN 196

Nutrition

3

STAT 101

Introduction to Statistics g

4

or STAT 130

Introduction to Statistics for the Life Sciences

Exploring World Cultures course

c

http://catalog.uic.edu/ucat/collegesdepts/nursing/bsnursing/
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4

3
c
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Understanding the Creative Arts course

c

Understanding the Individual and Society course
Understanding the Past course

3
c,d

c

Understanding U.S. Society course

3
3

c,d

One 3semesterhour, 200level, upperdivision course in the arts and sciences e

3
3

LAS electives (hours vary)
Total Hours

57

a

BIOS 100 is a prerequisite for this course.

b

This course is approved for the Analyzing the Natural World General Education category.

c

Students should consult the General Education section of the catalog for a list of approved courses
in this category.

d

For the Understanding the Individual and Society requirement, PSCH 100 is recommended; for the
Understanding U.S. Society requirement, SOC 100 is recommended.

e

Upper Division Elective: Students may choose a course from one of these categories: physical
sciences, life sciences, mathematical sciences, social sciences, fine arts, performing arts, or
humanities. Must be 200level or above at a fouryear college or university. Though the
requirement may be completed after entry to the program, it is very highly recommended that
students complete an upper division elective with other prerequisite courses prior to enrollment.

f

Students applying for the RN/BSN Program are required to take a total of 45 hours of chemistry.
This requirement can be fulfilled by taking any of the following UIC courses which are approved for
the Analyzing the Natural World General Education category: CHEM 100, CHEM 105,
CHEM 122/CHEM 123, CHEM 124/CHEM 125, CHEM 116, CHEM 118, or CHEM 130. These
students may need to take additional course/s approved for General Education to meet the
university requirement of 24 hours distributed across the six categories.

g

Students applying for the RN/BSN Program are not required to take introductory statistics. As a
result, these students will need to take hours of LAS electives to meet the 57 hours of prenursing
requirements.
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Course Requirements in the College of Nursing: BSN
Required Courses
NURS 204

Professional Nursing 1

4

NURS 212

Health Assessment and Communication

3

NURS 221

Foundations of Nursing Practice

6

NURS 223

Concepts in Pathophysiology and Pharmacology 1

4

NURS 233

(Concepts in Pathophysiology & Pharmacology II)

3

NURS 254

(Professional Nursing II)

3

NURS 304

(Professional Nursing III)

4

NURS 321

(Nursing Care of Adults Across the Lifespan)

7

NURS 331

(Nursing Care of Childbearing Women and Families)

4

NURS 341

(Nursing Care of Children and Families)

4

NURS 351

(Nursing Care in Mental & Behavioral Health)

4

NURS 354

(Professional Nursing Care IV)

4

NURS 361

(Nursing Care of Populations (BSN))

4

NURS 371

(Acute Care Nursing and Care Management)

4

NURS 377

(Integrative Practice Experience)

2

NURS 387

(Senior Nursing Seminar)

3

Total Hours
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APPLICATION REQUIREMENTS
FIRST YEAR
While the College of Nursing does not admit first year students directly into the Bachelor of Science
in Nursing, applicants seeking admission into the UIC as freshmen are encouraged to apply to the
College of Liberal Arts & Sciences (LAS) as an undeclared major. In doing so, you will indicate prenursing as your educational goal in the undergraduate application. With a pre-nursing educational
goal, you will receive advising from a staff of pre-health advisors in LAS for completion of the
nursing prerequisite course work.

GUARANTEED PROFESSIONAL PROGRAMS ADMISSION (GPPA)
If you are an academically talented high school student and planning to apply as a freshman to UIC,
you should also consider applying for the Guaranteed Professional Programs Admission (GPPA)
program. Admission into the GPPA program guarantees you admission into the College of Nursing
in your junior year. Students admitted in to GPPA, are still required to complete all nursing
prerequisite course work and maintain all GPPA required academic standards prior to beginning the
nursing course work (junior year).
Admission into the GPPA program is competitive. The most successful candidates to the GPPA
program will meet the following criteria:
• ACT score of 28 or higher (or SAT score of 1240 or higher)
• Rank in the top 15% of their high school class
For more information on how to apply to the GPPA program, admission requirements, and

applicable application deadlines, please visit the GPPA (http://gppa.uic.edu/) website.

TRANSFER ADMISSION
Application Deadline: January 15th

Admission into the Bachelor of Science in Nursing program occurs during the fall semester only.
Admission into the BSN program is competitive. For full consideration, the following minimum
admission criteria must be met*:
1. 2.75/4.00 cumulative transfer GPA
2. 2.50/4.00 natural science GPA
3. Completion of three of the five prerequisite science courses (by the application deadline:
January 15th)
Additional documentation may be required for International applicants. Please visit the Office of
Admissions International Student Admission Requirements
(https://admissions.uic.edu/undergraduate/requirements-deadlines/international-requirements) page
for details.
*Important notes:
• Meeting the above minimum admission criteria will result in a review of your completed
application but is not a guarantee of admission.
• An application for admission may be submitted while course work is in progress. However, all
prerequisite course work must be complete by the end of the Spring semester with a grade of
‘C’ or better.
• The five prerequisite science courses must have been completed within seven years of starting
the BSN program.
• An applicant must have all BSN prerequisite courses completed by the end of the Spring
semester before the start of the program.
• Selected applicants may be called in to interview with faculty, after the application deadline.
Only applicants who meet the minimum application requirements, and complete the entire
application process before the application deadline of January 15th, will be contacted for an
interview.

Prerequisite Courses
Prerequisite courses can be completed at any accredited college or university (including community
colleges).

The UIC’s Office of Admissions offers individual pre-admission counseling appointments to transfer
students who may have questions regarding the application and transferability of courses. Please call
312.996.4350 to schedule an individual appointment with an Admissions Counselor.
If courses are taken outside of UIC then use Transferology (https://www.transferology.com/) to
determine equivalencies. If you are unsure about whether or not a class is transferable, please
contact Michael Behlke at mbehlke@uic.edu (mailto:mbehlke@uic.edu).
COURSE

SEMESTER HOURS

UIC NURSING REQUIREMENTS – SCIENCE
General Chemistry (lab required)

4-5 hours

Organic / Bio Chemistry (lab required)

3-5 hours

Anatomy & Physiology I, II (lab required)

8-10 hours

Microbiology

3-5 hours

UIC NURSING REQUIREMENTS - LIBERAL ARTS
Lifespan Development

3 hours

Statistics

3-4 hours

Human Nutrition

2-3 hours

Upper Division Elective**

3 hours

Electives***

Varies

UIC GENERAL EDUCATION REQUIREMENTS
English Composition I, II

6 hours

Understanding the Past*

3 hours

Understanding the Creative Arts*

3 hours

Exploring World Cultures*

3 hours

Individual & Society (Introduction to Psychology)

3 hours

United States Society (Introduction to Sociology)

3 hours

Total Minimum Hours

57 hours

* UIC students can consult the UIC Catalog (http://catalog.uic.edu/ucat/) for approved courses in
each category. Non-UIC, please see Transfer Tool Information below.
** Upper Division Elective: Students may choose a course from one of these categories: physical
sciences, life sciences, mathematical sciences, social sciences, fine arts, performing arts, or
humanities. Must transfer to UIC as a 200 level (or higher) course. Though the requirement may be
completed after entry to the program, it is very highly recommended that students complete an upper
division elective with other pre-requisite courses prior to enrollment.
*** The number of elective hours will vary according to the number needed to total 57 credit hours
after all prerequisite requirements have been met.

Transfer Tool
Please utilize Transferology (https://www.transferology.com/) – an online tool that will help you
view program requirements, course equivalencies, and see how courses you have taken or plan to
take transfer to UIC and the College of Nursing.
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Clinical Courses
The following clinical (rotation) courses are “internships” at the laboratories of
affiliated hospitals and clinics. All affiliated sites are accredited. CLS 421, CLS
422, CLS 423, and CLS 424 count as ECCE: Engagement Experience courses and
fulfill 6 hours of required ECCE courses. These courses are taken in the fall and
spring semesters of the fourth year.
All of these clinical courses will be completed in the last year:
Course Name

Hours

CLS 421 Clinical Chemistry Laboratory

5

CLS 422 Clinical Hematology Laboratory

4

CLS 423 Clinical Microbiology Laboratory

4

CLS 424 Clinical Immunohematology Laboratory

3

CLS 431 Special Topics

1

Total

17
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Prerequisite courses required for admission to the CLS
Professional Phase Program include:


90 quarter hours or 60 semester hours of lower-division courses including the UIS
general education requirements, detailed in the UIS catalog.



2 semesters of general chemistry



1 semester of organic chemistry (with lab if you want a chem minor)



2 semesters of biological sciences, preferably the first biology course for majors
and human physiology or 1-2 semesters of anatomy and physiology



1 semester of statistics or higher mathematics (calculus)



1 semester of microbiology with lab (in addition to the 2 biological science courses
above)
Science courses should be those for science majors. Recommended courses
include genetics and a second semester of organic chemistry.
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BS with a Major in Biological Sciences
Degree Requirements
To earn a Bachelor of Science in Liberal Arts and Sciences degree from UIC, students must complete University,
college, and departmental degree requirements. The Department of Biological Sciences degree requirements are
outlined below. Students should consult the College of Liberal Arts and Sciences section for additional degree
requirements and college academic policies.
Summary of Requirements
Required Prerequisite and Collateral Courses

28-30

Major Requirements

36

General Education and Electives to reach minimum Total Hours

54-56

Total Hours

120

General Education
See General Education and Writing-in-the-Discipline in the College of Liberal Arts and Sciences section for
information on meeting these requirements. Students should consult the course lists below and their advisors to
determine which courses are counted toward the General Education and Writing-in-the-Discipline requirements.

Required Prerequisite and Collateral Courses
Required Courses
Select one of the following math courses:
MATH 170

Calculus for the Life Sciences a,b

MATH 180

Calculus I a,b,c

STAT 130

Introduction to Statistics for the Life Sciences

Select one of the following sequences in physics:
PHYS 141

General Physics I (Mechanics) b,c

PHYS 142

General Physics II (Electricity and Magnetism) b,c

4

8-10

OR
PHYS 105

Introductory Physics I - Lecture b,d

PHYS 106

Introductory Physics I - Laboratory b,d

PHYS 107

Introductory Physics II - Lecture b,d

PHYS 108

Introductory Physics II - Laboratory b,d

Select one of the following sequences in general chemistry:
CHEM 116

10

Honors and Majors General and Analytical Chemistry I b

http://catalog.uic.edu/ucat/colleges-depts/liberal-arts-sciences/bios/bs/
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Honors and Majors General and Analytical Chemistry II b

OR
CHEM 122

General Chemistry I Lecture c

CHEM 123

General Chemistry Laboratory I c,e

CHEM 124

General Chemistry II Lecture c

CHEM 125

General Chemistry Laboratory II c,e

CHEM 232

Organic Chemistry I

4

CHEM 233

Organic Chemistry Laboratory I

2

Total Hours

28-30

a

MATH 170 and MATH 180 fulfill the LAS Quantitative Reasoning requirement.

b

This course is approved for the Analyzing the Natural World General Education category.

c

MATH 180 and MATH 181 are recommended for students planning advance work in population biology and
required for enrollment in PHYS 141 and PHYS 142.

d

Each of the following pairs will be considered one course in meeting the LAS General Education
requirements: PHYS 105/PHYS 106 and PHYS 107/PHYS 108.

e

General Education credit is given for successful completion of both CHEM 122 and CHEM 123 or CHEM 124
and CHEM 125.

Major Requirements
Of the 36 semester hours for the major, no more than 10 hours may be at the 100-level and at least 5 hours must be
at the 300-level or above, excluding BIOS 391 and BIOS 399.
Required Courses
BIOS 100

Biology of Cells and Organisms a

5

BIOS 101

Biology of Populations and Communities a

5

BIOS 220

Mendelian and Molecular Genetics

3

BIOS 221

Genetics Laboratory b

3

BIOS 222

Cell Biology

3

BIOS 230

Ecology and Evolution

3

BIOS 240

Principles of Animal Physiology

3

Select at least two laboratory courses from the following list, assuming all prerequisites have been met: c
BIOS 223

Cell Biology Laboratory

BIOS 272

Comparative Vertebrate Anatomy and Physiology

BIOS 321

Developmental Biology Laboratory

BIOS 323

Molecular Biology Laboratory

BIOS 325

Vertebrate Embryology

http://catalog.uic.edu/ucat/colleges-depts/liberal-arts-sciences/bios/bs/
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BIOS 331

General Ecology Laboratory

BIOS 336

Animal Behavior Laboratory

BIOS 351

Microbiology Laboratory

BIOS 443

Advanced Mammalian Physiology
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Additional courses at the 200-level or above, chosen with the consent of an advisor, to bring the total to
36 semester hours in biological sciences. No more than 5 hours of independent study and research
courses may be applied to the minimum hours required for the major.

1-7

Total Hours

36

a

This course is approved for the Analyzing the Natural World General Education category.

b

BIOS 221 fulfills the Writing-in-the-Discipline requirement.

c

Students who complete KN 251 and KN 252, or an advanced-level course equivalent to KN 252, may
request that KN 252 be substituted for one required biological sciences laboratory course.

Recommended Plan of Study
First Year
Fall Semester

Hours

ENGL 160

Academic Writing I: Writing in Academic and Public
Contexts

3

MATH 180

Calculus I a

4

or MATH 170

or Calculus for the Life Sciences

or STAT 130

or Introduction to Statistics for the Life Sciences

Select one of the following:

5

CHEM 116

Honors and Majors General and Analytical Chemistry I

CHEM 122
& CHEM 123

General Chemistry I Lecture
and General Chemistry Laboratory I

General Education Requirement
course

3
Term Hours:

15

Academic Writing II: Writing for Inquiry and Research

3

Spring Semester
ENGL 161
Select one of the following:

5

CHEM 118

Honors and Majors General and Analytical Chemistry II

CHEM 124
& CHEM 125

General Chemistry II Lecture
and General Chemistry Laboratory II

General Education Requirement
course

3

Elective

3
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Term Hours:

14

CHEM 232

Organic Chemistry I

4

BIOS 100

Biology of Cells and Organisms b

5

Second Year
Fall Semester

or BIOS 101

or Biology of Populations and Communities

Foreign Language

4

Elective

3
Term Hours:

16

Biology of Cells and Organisms b

5

Spring Semester
BIOS 100
or BIOS 101
CHEM 233

or Biology of Populations and Communities
Organic Chemistry Laboratory I

2

Foreign Language

4

General Education Requirement
course

3
Term Hours:

14

Cell Biology

3

Third Year
Fall Semester
BIOS 222
BIOS lab course or Electives c
PHYS 105
& PHYS 106
or PHYS 141

2-5
Introductory Physics I - Lecture
and Introductory Physics I - Laboratory

4-5

or General Physics I (Mechanics)

Foreign Language

4

General Education Requirement
course

3
Term Hours:

16-20

BIOS 220

Mendelian and Molecular Genetics

3

BIOS 230

Ecology and Evolution

3

PHYS 107
& PHYS 108

Introductory Physics II - Lecture
and Introductory Physics II - Laboratory

4-5

Spring Semester

or PHYS 142

or General Physics II (Electricity and Magnetism)

BIOS lab course or Electives c

http://catalog.uic.edu/ucat/colleges-depts/liberal-arts-sciences/bios/bs/
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4
Term Hours:

16-20

BIOS 221

Genetics Laboratory

3

BIOS 240

Principles of Animal Physiology

3

Fourth Year
Fall Semester

General Education Requirement
course

3

Electives

6
Term Hours:

15

Spring Semester
BIOS lab courses or Electives c

1-7

Electives

13
Term Hours:

14-20

Total Hours:

120

a

MATH 170, MATH 180, or STAT 130, individually, will satisfy the Quantitative Reasoning requirement with a
grade of C or better.

b

The Analyzing the Natural World and the two additional general education course requirements can be
satisfied with four courses chosen from PHYS 105/PHYS 106, PHYS 107/PHYS 108, PHYS 141, PHYS 142,
BIOS 100, BIOS 101 and/or CHEM 122/CHEM 123 and CHEM 124/CHEM 125.

c

Students must take 11 additional hours, including two laboratory courses and Biological Science electives,
chosen in consultation with a Biological Sciences advisor. Five of these 11 credit hours must be taken at the
300-400 level (excluding BIOS 391 and BIOS 399).
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MARQUETTE UNIVERSITY COLLEGE OF NURSING
BACHELOR OF SCIENCE IN NURSING CURRICULUM 2017-2018
*** note the core of common studies will be changing starting fall 2018
Fall

Spring

Freshman
NURS
BISC
ENGL
PSYC
THEO

1001
1060
1001+
1001+#
1001+#

Nursing & Health in Jesuit Tradition
Chemistry for Health Professions
Rhetoric & Composition 1
General Psychology
Intro to Theology

Cr
3
3
3
3
3
15

Sophomore
NURS
NURS
HEAL
LPA
PSYC

2001

Foundations I: Health Assessment &
Fundamentals
2100
Pathophysiology I
2045
Normal and Therapeutic Nutrition
+#
UCCS LPA (Lit or Performing Arts)
2101+# Intro Life-Span Developmental Psyc

3
3
3
3
3
15

NURS

1002

Dimensions of the Nursing Profession 3
in the Jesuit Tradition
Biochemistry for Health Professions 3
Principles of Human Anatomy & Phys5
Rhetoric & Composition 2
3
Philosophy of Human Nature
3
17

BISC
BISC
ENGL
PHIL

2070
1015+
1002+
1001+

HEAL
NURS
NURS
NURS

1025+# Culture & Health
2002
Foundations II: Health Assessment &
Fundamentals (Includes Clinical)
2200
Pathophysiology II
2500
Concepts and Interventions for the

NURS

2110

HIST
NURS

+#
3700#

Promotion of Mental Health
Pharmacology

3
4
3
3

3
16

Junior
NURS

3201#

NURS

3800#

NURS

3964#

NURS

3600#

THEO

+#

Evidence Based Practice and Nursing 3
Research
Maternity Nursing and Women’s
3
Health
Family and Community Centered
4
Nursing – Clinical
Community and Population Health
3
Nursing
UCCS THEO
3
16

NURS
NURS
PHIL

UCCS HCS
3
Nursing Concepts and Interventions 3
for the Care of Adults – Older Adults I
3984# Nursing Care for Persons with
4
Chronic Conditions – Clinical
3900# Family Centered Nursing of Children 3
2310+# Theory of Ethics
3
16

Senior
NURS

4700

NURS

4964

NURS
MATH

4000
+#
#

Nursing Concepts and Interventions 3
for the Care of Adults – Older Adults II
Nursing Care for Persons with
4
Acute Conditions – Clinical
Quality and Safety in Nursing
3
UCCS MR
3
General Elective
3
16

Total Credits 128
+ University Core of Common Studies requirement
# Courses offered both semesters

Junior Year –
•
Maternity Theory, Community Theory and the Family &
Community Nursing Practicum are taken together
•
Adult- Older Adult Theory, Pediatric Theory, and Care of
Persons with Chronic Illness Practicum are taken together

2-20-17

NURS

4800

NURS

4984

HEAL

4901#
#
#

Leadership in Professional Nursing
Practice
Transition into Professional Nursing
Practice – Clinical
Palliative Care
General Elective
Nurs/ Heal Elective

3
5
3
3
3
17

BIOLOGICAL SCIENCES
Chairperson: Edward Blumenthal, Ph.D.
Department of Biological Sciences website
The Department of Biological Sciences offers or participates in six different majors, five which lead to a
B.S. degree and one which leads to a B.A. degree. The purpose of all of these degree programs is to
provide instruction in the diverse disciplines that make up modern biology. A major emphasis of these
degree programs is to familiarize students with the practice of designing, performing and analyzing
biological experiments; toward this goal, stand-alone laboratory courses taught by faculty are a central
component of the curriculum for each major. The degree programs teach students critical thinking skills
and prepare them for a wide variety of careers including medicine, dentistry, research, biotechnology,
pharmacy/pharmacology, public health, and environmental and sustainability studies.
The major in Biological Sciences (BSCI) provides a comprehensive education in biology, including
courses in cell biology, genetics, evolutionary biology, physiology, neurobiology, biochemistry, molecular
biology, immunobiology, ecology, microbiology and plant biology. Students majoring in Biological
Sciences can apply for the Disciplinary Honors Program in Biological Sciences, which provides
experiential learning opportunities such as independent research, internships, research-based laboratory
courses and accompanying seminars.
The Physiological Sciences major (PHSC) offers students a course of study that is more focused on
human and animal structure and function. After introductory courses in cell biology and genetics, students
in this major concentrate on physiology, neurobiology, and anatomy. Concentrations within this major are
specifically designed for Direct-admit Physical Therapy (D.P.T.) students and for students in the
Predental Scholars program. Students majoring in Physiological Sciences can apply for the Disciplinary
Honors Program in Physiological Sciences, which provides experiential learning opportunities such as
independent research, internships, research-based laboratory courses and accompanying seminars.
The major in Biochemistry and Molecular Biology (BIMB) is offered jointly with the Department of
Chemistry. Courses in biochemistry, cell biology, genetics, physical chemistry, and quantitative analysis
allow students to understand both complex biological phenomena and the underlying chemical
mechanisms.
Students in the College of Education with a desire to teach high school biology can earn a B.S. degree
with a second major, Biological Sciences for Education.
Bioinformatics is a field that lies at the intersection of biology, statistics, and computer science, which is
focused on the generation and analysis of large biological datasets. The interdisciplinary Bioinformatics
major (INBI), offered jointly with the Department of Mathematics, Statistics & Computer Science, provides
sufficient depth in both biology and computer science in order to approach problems in bioinformatics
from the perspective of both parent fields Biology and Computer Science. The program is designed to
prepare individuals to use the computational tools of bioinformatics to solve problems or analyze datasets

in biological sciences. For more information about the interdisciplinary Bioinformatics major (INBI), visit
the College of Arts and Sciences Interdisciplinary Majors and Minors section of the Undergraduate
Bulletin.
The interdisciplinary major in Environmental Studies (INES), leads to a B.A. degree and prepares
students to address pressing environmental issues using an interdisciplinary approach. The curriculum of
this major allows students to understand the science of the environment and the political, social,
economic, philosophical and ethical issues related to restoring and protecting the environment. This is an
ideal major for students who intend to pursue a career that focuses on the environment (e.g.,
environmental management, restoration, mitigation, consulting, policy, economics), or who intend to
pursue graduate or professional school in environmental science, law, business, policy, economics,
philosophy, theology or ethics. For more information about the interdisciplinary Environmental Studies
major (INES), visit the College of Arts and Sciences Interdisciplinary Majors and Minors section of the
Undergraduate Bulletin.
In addition, together with the Graduate School of Management, the Department of Biological Science
offers a five-year B.S./M.B.A. accelerated degree program.
Notes:
◾ BIOL 1003 Biology Matters is strongly recommended for all students who are considering a major in
Biological Sciences, Biochemistry and Molecular Biology, and Physiological Sciences. This is a one
credit survey course to introduce students to diverse career options in the area of Biological
Sciences.
◾ With recent changes to the MCAT exam, pre-health majors are advised to take the following courses
as part of their undergraduate program: BIOL 4101 Biochemistry and the Molecular Basis of Biology,
MATH 4740 Biostatistical Methods and Models, PSYC 1001 General Psychology and SOCI 1001
Principles of Sociology.

MAJOR IN BIOLOGICAL SCIENCES
The major in Biological Sciences consists of four required courses (12 credits), three lab courses (8-9
credits) and five elective courses (15-16 credits) for a total of 35-37 credit hours as well as the cognate
course requirements (30-32 credits) in chemistry, physics, and mathematics or computer science chosen
from the lists below.
Notes:
◾ Majors are encouraged to take upper-division lab courses, although one lower-division lab course
may be used to satisfy this requirement.
For elective courses*

◾ Selection can also be from any laboratory courses not previously taken, including BIOL 4987
Applying the Internship Experience or a second BIOL 4956 Laboratory Research Project in Biological
Sciences.
◾ A maximum of one course from the Department of Biomedical Sciences in a subject that is not
offered by the Department of Biological Sciences.
◾ By consent of instructor and departmental chairperson, any biological sciences graduate course.
Required:

12

BIOL 1001

General Biology 1

BIOL 1002

General Biology 2

BIOL 2201

Genetics

BIOL 2301

Cell Biology

Lab Courses - Choose three of the following:
BIOL 1101
or BIOL 2001

Foundations in Biological Inquiry
Principles of Biological Investigation

BIOL 3202

Experimental Genetics

BIOL 3302

Experimental Cell Biology

BIOL 3402

Experimental Ecology and Field Biology

BIOL 3502

Experimental Neurobiology

BIOL 3602

Experimental Vertebrate Anatomy and Development

BIOL 3702

Experimental Physiology

BIOL 3802

Experimental Microbiology

BIOL 4102

Experimental Molecular Biology

BIOL 4403

Tropical Ecology in Panama

BIOL 4956

Laboratory Research Project in Biological Sciences

or BIOL 4987

8-9

Applying the Internship Experience

* Electives - Choose five of the following:
BIOL 2401

Ecology

BIOL 3404

Evolutionary Biology

BIOL 3406

Plant Biology

BIOL 3501

Neurobiology

BIOL 3601

Animal Development

BIOL 3701

Human Physiology

BIOL 3801

Microbiology

BIOL 4101

Biochemistry and the Molecular Basis of Biology #

BIOL 4201

Genomics and Bioinformatics

15-16

BIOL 4401

Advanced Ecology

BIOL 4703

Exercise Physiology

BIOL 4806

Immunobiology

BIOL 4995

Independent Study in Biology

PHYS 4046

The Physical Basis of Biological Structure and Function

PHYS 4065

Experimental Methods in Molecular Biophysics

Total Credit Hours

35-37

Cognate Course Requirements:
Chemistry courses:
CHEM 1001
or CHEM 1013
CHEM 1002
or CHEM 1014
CHEM 2111
or CHEM 2113
CHEM 2112
or CHEM 2114

General Chemistry 1

4

General Chemistry 1 for Majors
General Chemistry 2

4

General Chemistry 2 for Majors
Organic Chemistry 1

4

Organic Chemistry for Majors 1
Organic Chemistry 2

4

Organic Chemistry for Majors 2

Physics courses:
PHYS 1001
or PHYS 1003
PHYS 1002
or PHYS 1004

General Physics 1

4

General Physics with Introductory Calculus 1
General Physics 2

4

General Physics with Introductory Calculus 2

Mathematics and Computer Science:
MATH 1410
or MATH 1450

Calculus for the Biological Sciences

3-4

Calculus 1

MATH or COSC Course - Choose one additional course ##

3-4

Total Credit Hours

30-32

#

For students applying to medical school, BIOL 4101 Biochemistry and the Molecular Basis of Biology is recommended as a
Biological Sciences elective, MATH 4740 Biostatistical Methods and Models is recommended as a math elective,
PSYC 1001 General Psychology is recommended to satisfy the University Core Individual and Social Behavior (ISB)
requirement, and SOCI 1001 Principles of Sociology is recommended as a general elective.

##

If choosing statistics as a MATH course, MATH 4740 Biostatistical Methods and Models is strongly recommended.
PSYC 2001 Psychological Measurements and Statistics or SOCI 2060 Social Statistics may also fulfill this requirement.

TYPICAL PROGRAM FOR BIOLOGICAL SCIENCE MAJORS
Freshman
First Term

Hours

Second Term

Hours

BIOL 1001

3

BIOL 1002

3

CHEM 1001 or 1013

4

CHEM 1002 or 1014

4

ENGL 1001

3

ENGL 1002

3

UCCS-Indiv. Soc. Behavior*

3

MATH 1410#

3

BIOL 1004†

1

BIOL 1101 (Optional)+

2

BIOL 1003 (Recommended)

1

14

16

Sophomore
First Term

Hours

Second Term

Hours

BIOL 2001 (or elective)+

3

BIOL 2201

3

BIOL 2301

3

CHEM 2112 or 2114

4

CHEM 2111 or 2113

4

THEO 1001

3

MATH 4740**

3

Elective

3

PHIL 1001

3

UCCS-Hist. of Cultures & Soc.

3

16

16

Junior
First Term

Hours

Second Term

Hours

BIOL elective***

3

BIOL elective

3

PHYS 1001 or 1003

4

BIOL lab

3

UCCS-Lit./Performing Arts

3

PHYS 1002 or 1004

4

PHIL 2310

3

UCCS-Theology

3

Elective

3

Elective

3

16

16

Senior
First Term

Hours

Second Term

BIOL elective

3

BIOL elective

3

BIOL elective (or BIOL lab)

3

BIOL lab (or BIOL elective)

3

Electives

6

Electives

6

UCCS-Diverse Cultures

3
15

Total credit hours: 121

Note: A minimum of 120 credits is required for the degree.
+

Hours

Students who take BIOL 1101 Foundations in Biological Inquiry cannot take BIOL 2001 Principles of Biological
Investigation.

12

#

Students wishing to take MATH 1450 instead of MATH 1410 are recommended to take Math in the fall term and a UCCS
Ind. Soc. Behavior course in the spring term.

*

PSYC 1001 General Psychology and SOCI 1001 Principles of Sociology both satisfy the University Core Individual and
Social Behavior (ISB) requirement and are both recommended for students considering medical school.

**

For students intending to apply to medical school, MATH 4740 Biostatistical Methods and Models is recommended as a
math elective.

***

†

For students intending to apply to medical school, BIOL 4101 Biochemistry and the Molecular Basis of Biology is
recommended as a Biological Sciences Elective.
BIOL 1004 is recommended for students considering a career in the health professions.

MAJOR IN BIOLOGICAL SCIENCES: PRE-DENTAL SCHOLARS
This major in biological sciences is open to students who were directly admitted to the Pre-dental
Scholars Program or students who were accepted into the program after their freshman year. In this
program, students complete three years of courses in the College of Arts and Sciences for a minimum of
96-97 credits (depending on courses) by the end of the third year. The fourth year of the program
consists of Dental School course requirements, which typically consist of approximately 44 credit hours.
The major consists of six required biology courses (17-18 credit hours), one laboratory course (3 credit
hours) and the first year Dental School course requirements, as well as eight cognate course
requirements (30-31 credit hours) in chemistry, mathematics and physics chosen from the lists below.
Certain courses in the first year dental curriculum are counted toward completion of the major
in Biological Sciences (BISC 7410 Microbiology, BISC 7514 General Histology, BISC 7515 Biomedical
Systems 1, BISC 7516 Biomedical Systems 2 and DEIN 7121 Oral Biology); in addition, other courses
(i.e.DEIN 7114 Introduction to Clinical Practice 1 DEIN 7118 Dental Rounds 1, DEIN 7124 Introduction to
Clinical Practice 2, DEIN 7128 Dental Rounds 2, DEGD 7113 Dental Anatomy and Occlusion 1,
DEGD 7123 Dental Anatomy and Occlusion 2) count toward the total credit hour requirement for the
Bachelor of Science degree as well as for dental school requirements. After successful completion of
these dental courses a B.S. degree is conferred.
Note:
◾ Dental curriculum for all dental students is determined by the Dental School and is subject to change.
◾ Students must achieve a grade of C or better in those courses in order to count them toward the B.S.
completion.
Required Courses:
BIOL 1001

General Biology 1

3

BIOL 1002

General Biology 2

3

BIOL 2001

Principles of Biological Investigation

or BIOL 1101
BIOL 2201

2-3

Foundations in Biological Inquiry
Genetics

3

BIOL 2301

Cell Biology

3

BIOL 4101

Biochemistry and the Molecular Basis of Biology

3

Laboratory Courses - Choose one of the following:
BIOL 3202

Experimental Genetics

BIOL 3302

Experimental Cell Biology

BIOL 3402

Experimental Ecology and Field Biology

BIOL 3502

Experimental Neurobiology

BIOL 3602

Experimental Vertebrate Anatomy and Development

BIOL 3702

Experimental Physiology

BIOL 3802

Experimental Microbiology

BIOL 4102

Experimental Molecular Biology

BIOL 4956

Laboratory Research Project in Biological Sciences

Total Credit Hours

3

20-21

Cognate Course Requirements:
Chemistry Courses:
CHEM 1001
or CHEM 1013
CHEM 1002
or CHEM 1014
CHEM 2111
or CHEM 2113
CHEM 2112
or CHEM 2114

General Chemistry 1

4

General Chemistry 1 for Majors
General Chemistry 2

4

General Chemistry 2 for Majors
Organic Chemistry 1

4

Organic Chemistry for Majors 1
Organic Chemistry 2

4

Organic Chemistry for Majors 2

Mathematics Courses:
MATH 1410
or MATH 1450
MATH 4740
or MATH 1700

Calculus for the Biological Sciences

3-4

Calculus 1
Biostatistical Methods and Models ##

3

Modern Elementary Statistics

Physics Courses:
PHYS 1001
or PHYS 1003
PHYS 1002
or PHYS 1004
Total Credit Hours
##

General Physics 1

4

General Physics with Introductory Calculus 1
General Physics 2

4

General Physics with Introductory Calculus 2
30-31

MATH 4740 Biostatistical Methods and Models is strongly recommended. PSYC 2001 Psychological Measurements and
Statistics or SOCI 2060 Social Statistics are accepted.

TYPICAL PROGRAM FOR BIOLOGICAL SCIENCES MAJOR - PRE-DENTAL SCHOLARS
CURRICULUM
Freshman
First Term

Hours

Second Term

BIOL 1001

3

BIOL 1002

3

CHEM 1001 or 1013

4

CHEM 1002 or 1014

4

ENGL 1001

3

ENGL 1002

3

UCCS-Indiv. & Soc. Behav.

3

MATH 1410*

3

Elective

3

BIOL 1101 (Optional) or Elective+
BISC 1030 (Recommended)

16

Hours

2-3
1
16-17

Sophomore
First Term

Hours

Second Term

Hours

BIOL 2001 (or elective)+

3

BIOL 2201

3

BIOL 2301

3

CHEM 2112 or 2114

4

CHEM 2111 or 2113

4

THEO 1001

3

MATH 4740

3

UCCS-Hist. of Cultures & Soc.

3

PHIL 1001

3

UCCS-Lit./Performing Arts

3

16

16

Junior
First Term

Hours

Second Term

BIOL 4101

3

Biology lab (upper division)

3

UCCS-Diverse Cultures

3

PHYS 1002 or 1004

4

PHYS 1001 or 1003

4

Elective

3

UCCS-Theology

3

Elective

3

Elective

3

PHIL 2310

3

16

Hours

16

Total credit hours: 96-97

◾ Must complete a minimum of 96 or 97 credits, depending on number of electives.
*

+

Students wishing to take MATH 1450 instead of MATH 1410 are recommended to take Math in the fall term and a UCCS
Ind. Soc. Behavior course in the spring term.

Students who take BIOL 1101 Foundations in Biological Inquiry cannot take BIOL 2001 Principles of Biological
Investigation.

YEAR ONE - DENTAL CURRICULUM
First Year
First Term

Hours

Second Term

Hours

BISC 7410

4

BISC 7516

4

BISC 7514

4

BISC 7517

4

BISC 7515

3

BISC 7518

4

DEGD 7112

3

DEGD 7122

3

DEGD 7113

2

DEGD 7123

2

DEIN 7110

3

DEIN 7120

3

DEIN 7114

3

DEIN 7121

4

DEIN 7118

1

DEIN 7124

2

DEIN 7128

1

23

27

Total credit hours: 50

Note: Dental curriculum for all dental students is determined by the Dental School. This represents a
sample year one schedule and is subject to change. The curriculum for years two through four are also
the same as other dental students. Certain courses in the first year dental curriculum are counted toward
completion of the bachelor of science degree as well as for dental school requirements. Students must
achieve a grade of C or better in those courses in order to count them toward the B.S. completion.

BIOLOGICAL SCIENCES B.S. / M.B.A. ACCELERATED DEGREE PROGRAMS
The Department of Biological Sciences together with the Graduate School of Management offers an
accelerated degree program which allow students to earn their B.S. in Biological Sciences, and a master
of business administration (M.B.A.), all within a five-year time period.
During the first four years of the program, students complete both their coursework requirements for their
B.S. degree and the necessary prerequisite courses for the M.B.A. degree in the College of Business
Administration. In addition, undergraduate students begin their M.B.A. graduate work in their senior year
by taking two graduate level courses.
To be considered for admission to the B.S./M.B.A. five-year program, applicants must formally apply to
the Graduate School of Management during their junior year at Marquette University. For more detailed
information and details of a typical five-year coursework plan, please refer to the Graduate School of
Management Bulletin and contact the Department of Biological Sciences or the Graduate School of
Management.

MAJOR IN BIOLOGICAL SCIENCES FOR EDUCATION
Biological Sciences for Education is a second major for students in the College of Education who wish to
teach biology at the high school level. The major consists of five required courses (14-15 credit hours),
one additional biology course (3-4 credit hours), one lab course (3 credit hours) and three elective
courses (9 credit hours) for a total of 29-31 credit hours as well as the cognate course requirements in
chemistry, physics, mathematics or computer science (22 credit hours) chosen from the lists below.
Required:
BIOL 1001

General Biology 1

3

BIOL 1002

General Biology 2

3

BIOL 2001

Principles of Biological Investigation

or BIOL 1101

2-3

Foundations in Biological Inquiry

BIOL 2201

Genetics

3

BIOL 2301

Cell Biology

3

Choose one additional course from the following:
BIOL 3406

Plant Biology

BIOL 3701

Human Physiology

BIOL 3801

Microbiology

Lab Courses - Choose one of the following:
BIOL 3202

Experimental Genetics

BIOL 3302

Experimental Cell Biology

BIOL 3402

Experimental Ecology and Field Biology

BIOL 3502

Experimental Neurobiology

BIOL 3602

Experimental Vertebrate Anatomy and Development

BIOL 3702

Experimental Physiology

BIOL 3802

Experimental Microbiology

BIOL 4102

Experimental Molecular Biology

BIOL 4403

Tropical Ecology in Panama

* Electives - Choose three of the following:
BIOL 1406

Plants, Pathogens and People

BIOL 1410

Biology of Human Disease

BIOL 2401

Ecology

BIOL 3404

Evolutionary Biology

BIOL 3406

Plant Biology

BIOL 3501

Neurobiology

3-4

3

9

BIOL 3601

Animal Development

BIOL 3701

Human Physiology

BIOL 3801

Microbiology

BIOL 4101
& CHEM 2112

Biochemistry and the Molecular Basis of Biology
and Organic Chemistry 2 (CHEM 2112 prerequisite taken concurrently)

BIOL 4201

Genomics and Bioinformatics

BIOL 4401

Advanced Ecology

BIOL 4806

Immunobiology

Total Credit Hours

29-31

Notes: *Electives
◾ Any lab course from the lab course listing above not previously taken.
◾ With consent of instructor and department chairperson any Biological Sciences graduate course.
◾ One Biomedical Sciences course not offered by Biological Sciences.
◾ Courses offered by other departments with consent of department chairperson.
Cognate courses: six courses required:
Chemistry: three courses required
CHEM 1001
or CHEM 1013
CHEM 1002
or CHEM 1014
CHEM 2111
or CHEM 2113

General Chemistry 1

4

General Chemistry 1 for Majors
General Chemistry 2

4

General Chemistry 2 for Majors
Organic Chemistry 1

4

Organic Chemistry for Majors 1

Mathematics: two courses required
MATH 4740

Biostatistical Methods and Models ##

MATH 1410

Calculus for the Biological Sciences (highly recommended)

or MATH 1450

3
3-4

Calculus 1

Physics: one course required
PHYS 1001
or PHYS 1008

Astronomy and Space Physics

or PHYS 1009

Earth and Environmental Physics

or ARSC 1020

Major Concepts in Modern Science 1

Total Credit Hours
##

General Physics 1

3-4

21-23

For MATH cognate course, MATH 4740 is strongly recommended, however MATH 1700, PSYC 2001, SOCI 2060, or
equivalent will be accepted.

TYPICAL PROGRAM FOR BIOLOGY FOR THE PROFESSIONS MAJORS
Freshman
First Term

Hours

Second Term

BIOL 1001

3

BIOL 1002

3

CHEM 1001 or 1013

4

CHEM 1002 or 1014

4

EDUC 1210

3

EDUC 1220

3

ENGL 1001

3

ENGL 1002

3

UCCS-Lit./Performing Arts

3

UCCS-Indiv. & Soc. Behav.

3

16

Hours

16

Sophomore
First Term

Hours

Second Term

BIOL 2301

3

Biology elective

3

CHEM 2111

4

BIOL 2201

3

EDUC 2227

3

EDUC 4037

3

UCCS-Hist. of Cultures & Soc.

3

UCCS-Diverse Cultures

3

THEO 1001

3

PHIL 1001

3

16

Hours

15

Junior
First Term

Hours

BIOL 2001

3

Biology lab

3

EDUC 4217

3

Biology elective

3

MATH 4740##

3

EDUC 4297

4

3-4

EDUC 4240

3

UCCS-Theology

3

PHYS 1001, 1008, 1009, or ARSC 1020
PHIL 2310

3

Second Term

15-16

Hours

16

Senior
First Term
BIOL 3406, 3701, or 3801

Hours
3-4

Biology elective

3

EDUC 4540

3

Advanced Methods

3
12-13

Total credit hours: 121-123

Second Term
EDUC 4965

Hours
15

15

MAJOR IN PHYSIOLOGICAL SCIENCES
Provides students interested in physiology and neurobiology a strong foundation in biological sciences,
cell biology and biochemistry and further studies in neurobiology, human physiology and anatomy,
muscle and exercise physiology. The major consists of eight required courses (25 credit hours), one
anatomy course (3-4 credit hours) and three elective courses (8-9 credit hours) for a total of 36-38 credit
hours as well as the cognate course requirements (33-34 credit hours) in chemistry, physics,
mathematics, and philosophy or theology chosen from the lists below.
Required:
BIOL 1001

General Biology 1

3

BIOL 1002

General Biology 2

3

BIOL 2201

Genetics

3

BIOL 2301

Cell Biology

3

BIOL 3501

Neurobiology

3

BIOL 3502

Experimental Neurobiology

3

BIOL 3701

Human Physiology

4

BIOL 3702

Experimental Physiology

3

One of these anatomy courses:

3-4

BIOL 3602

Experimental Vertebrate Anatomy and Development

BISC 2135

Clinical Human Anatomy

Electives - Choose three courses from the following:
BIOL 1101
or BIOL 2001

Foundations in Biological Inquiry
Principles of Biological Investigation

BIOL 3202

Experimental Genetics

BIOL 3302

Experimental Cell Biology

BIOL 3402

Experimental Ecology and Field Biology

BIOL 3404

Evolutionary Biology

BIOL 3406

Plant Biology

BIOL 3601

Animal Development

BIOL 3602

Experimental Vertebrate Anatomy and Development

BIOL 3801

Microbiology

BIOL 3802

Experimental Microbiology

BIOL 4101

Biochemistry and the Molecular Basis of Biology #

BIOL 4102

Experimental Molecular Biology

BIOL 4201

Genomics and Bioinformatics

BIOL 4401

Advanced Ecology

8-9

BIOL 4703

Exercise Physiology

BIOL 4403

Tropical Ecology in Panama

BIOL 4806

Immunobiology

BIOL 4956

Laboratory Research Project in Biological Sciences

BIOL 4987

Applying the Internship Experience

BIOL 4995

Independent Study in Biology

PHYS 4046

The Physical Basis of Biological Structure and Function

PHYS 4065

Experimental Methods in Molecular Biophysics

Total Credit Hours
#

36-38

For students intending to apply to medical school: BIOL 4101 Biochemistry and the Molecular Basis of Biology is
recommended as a Biological Sciences elective, MATH 4740 Biostatistical Methods and Models is recommended as a
math elective, PSYC 1001 General Psychology is recommended to satisfy the University Core Individual and Social
Behavior (ISB) requirement, and SOCI 1001 Principles of Sociology is recommended as a general elective.

Cognate Course Requirements:
Chemistry Courses:
CHEM 1001
or CHEM 1013
CHEM 1002
or CHEM 1014
CHEM 2111
or CHEM 2113
CHEM 2112
or CHEM 2114

General Chemistry 1

4

General Chemistry 1 for Majors
General Chemistry 2

4

General Chemistry 2 for Majors
Organic Chemistry 1

4

Organic Chemistry for Majors 1
Organic Chemistry 2

4

Organic Chemistry for Majors 2

Mathematics Courses:
MATH 1410
or MATH 1450
MATH 4740

Calculus for the Biological Sciences

3-4

Calculus 1
Biostatistical Methods and Models ##

3

Biomedical Ethics

3

Philosophy or Theology courses:
PHIL 4335
or THEO 4450

Medical Ethics

Physics Courses:
PHYS 1001
or PHYS 1003
PHYS 1002
or PHYS 1004
Total Credit Hours

General Physics 1

4

General Physics with Introductory Calculus 1
General Physics 2

4

General Physics with Introductory Calculus 2
33-34

##

For MATH cognate courses, MATH 4740 Biostatistical Methods and Models is the preferred statistics course, however
MATH 1700 Modern Elementary Statistics, PSYC 2001 Psychological Measurements and Statistics, SOCI 2060 Social
Statistics, or equivalent is accepted.

TYPICAL PROGRAM FOR PHYSIOLOGICAL SCIENCES MAJORS
Freshman
First Term

Hours

Second Term

BIOL 1001

3

BIOL 1002

3

CHEM 1001 or 1013

4

CHEM 1002 or 1014

4

ENGL 1001

3

ENGL 1002

3

UCCS-Indiv. & Soc. Behav.*

3

MATH 1410**

3

BIOL 1004†

1

BIOL 1101 (optional)+

2

BIOL 1003 (Recommended)

1

14

Hours

16

Sophomore
First Term

Hours

Second Term

BIOL 2301

3

BIOL 2201

3

CHEM 2111 or 2113

4

CHEM 2112 or 2114

4

MATH 4740***

3

UCCS-Hist. of Cultures & Soc.

3

UCCS-Lit./Performing Arts

3

THEO 1001

3

PHIL 1001

3

Elective

3

16

Hours

16

Junior
First Term

Hours

Second Term

BIOL 3701

4

BIOL 3501

3

BIOL 3702

3

BIOL 3502

3

Elective***

3

PHYS 1002 or 1004

4

PHYS 1001 or 1003

4

PHIL 4335

3

PHIL 2310

3

Elective

3

17

Hours

16

Senior
First Term

Hours

Second Term

Hours

Biology elective****

3

Biology electives

6

BISC 2135

4

Electives

6

UCCS-Diverse Cultures

3

UCCS-Theology

3

Elective

3
16

12

Total credit hours: 123
+

Students who take BIOL 1101 Foundations in Biological Inquiry cannot also take BIOL 2001 Principles of Biological
Investigation.

*

PSYC 1001 General Psychology and SOCI 1001 Principles of Sociology both satisfy the University Core Individual and
Social Behavior (ISB) requirement and are both recommended for students considering medical school.

**

Students wishing to take MATH 1450 instead of MATH 1410 are recommended to take Math in the first semester and a
UCCS Ind. Soc. Behavior course in the second semester.

***

For MATH cognate courses, MATH 4740 Biostatistical Methods and Models is strongly recommended, however
MATH 1700 Modern Elementary Statistics, PSYC 2001 Psychological Measurements and Statistics, SOCI 2060 Social
Statistics is accepted.

****For

students intending to apply to medical school, BIOL 4101 Biochemistry and the Molecular Basis of Biology is
recommended as a science elective.

†

BIOL 1004 is recommended for students considering a career in the health professions.

MAJOR IN PHYSIOLOGICAL SCIENCES: PRE-DENTAL SCHOLARS
This major in physiological sciences is open to students who were directly admitted to the Pre-dental
Scholars Program or students who were accepted into the program after their freshman year. In this
program, students complete three years of courses in the College of Arts and Sciences for a minimum of
98 credits by end of third year. The fourth year of the program consists of Dental School course
requirements, which typically consist of approximately 44 credit hours.
The major consists of seven required biology courses, including one laboratory course, and the first year
Dental School course requirements, as well as nine cognate course requirements in chemistry,
mathematics, philosophy or theology, and physics chosen from the lists below. Certain courses in the first
year dental curriculum are counted toward completion of the Major in Physiological Sciences (BISC 7410
Microbiology, BISC 7514 Human Microanatomy, BISC 7515 Biomedical Systems 1, BISC 7516
Biomedical Systems 2 and DEIN 7121 Oral Biology); in addition, other courses (i.e., DEIN 7114
Introduction to Clinical Practice 1, DEIN 7118 Dental Rounds 1, DEIN 7124 Introduction to Clinical
Practice 2, DEIN 7128 Dental Rounds 2; DEGD 7113 Dental Anatomy and Occlusion 1, DEGD 7123
Dental Anatomy and Occlusion 2) count toward the total credit hour requirement for the Bachelor of
Science degree as well as for dental school requirements. After successful completion of these dental
courses a B.S. degree is conferred.
Notes:
◾ Dental curriculum for all dental students is determined by the Dental School and is subject to change.

◾ Students must achieve a grade of C or better in those courses in order to count them toward the B.S.
completion.
Required Courses:
BIOL 1001

General Biology 1

3

BIOL 1002

General Biology 2

3

BIOL 2301

Cell Biology

3

BIOL 3501

Neurobiology

3

BIOL 3701

Human Physiology

4

BIOL 4101

Biochemistry and the Molecular Basis of Biology

3

Laboratory Course Requirement:
BIOL 3502
or BIOL 3702

Experimental Neurobiology

3

Experimental Physiology

First Year Dental School Requirements for BS Completion:
BISC 7410

Microbiology

4

BISC 7514

Human Microanatomy

4

BISC 7515

Biomedical Systems 1

3

BISC 7516

Biomedical Systems 2

4

DEIN 7121

Oral Biology

4

DEIN 7114

Introduction to Clinical Practice 1

3

DEIN 7124

Introduction to Clinical Practice 2

2

DEGD 7113

Dental Anatomy and Occlusion 1

2

DEGD 7123

Dental Anatomy and Occlusion 2

2

DEIN 7118

Dental Rounds 1

1

DEIN 7128

Dental Rounds 2

1

Total Credit Hours

52

Cognate Course Requirements:
Chemistry Courses:
CHEM 1001
or CHEM 1013
CHEM 1002
or CHEM 1014
CHEM 2111
or CHEM 2113
CHEM 2112
or CHEM 2114

General Chemistry 1

4

General Chemistry 1 for Majors
General Chemistry 2

4

General Chemistry 2 for Majors
Organic Chemistry 1

4

Organic Chemistry for Majors 1
Organic Chemistry 2
Organic Chemistry for Majors 2

4

Mathematics Courses:
MATH 1410
or MATH 1450
MATH 4740

Calculus for the Biological Sciences

3-4

Calculus 1
Biostatistical Methods and Models ##

3

Ethics Course - Choose one of the following:
PHIL 4335
or THEO 4450

Biomedical Ethics

3

Medical Ethics

Physics Courses:
PHYS 1001
or PHYS 1003
PHYS 1002
or PHYS 1004

General Physics 1

4

General Physics with Introductory Calculus 1
General Physics 2

4

General Physics with Introductory Calculus 2

Total Credit Hours
##

33-34

For MATH cognate courses, MATH 4740 Biostatistical Methods and Models is the preferred statistics course, however
MATH 1700 Modern Elementary Statistics, PSYC 2001 Psychological Measurements and Statistics, SOCI 2060 Social
Statistics, or equivalent is accepted.

TYPICAL PROGRAM FOR PHYSIOLOGICAL SCIENCES MAJORS - PRE-DENTAL
SCHOLARS
Freshman
First Term

Hours

Second Term

BIOL 1001

3

BIOL 1002

3

CHEM 1001 or 1013

4

CHEM 1002 or 1014

4

ENGL 1001

3

ENGL 1002

3

UCCS-Indiv. & Soc. Behav.

3

MATH 1410**

3

Elective

3

BISC 1030 (recommended)

1

Elective

3

16

Hours

17

Sophomore
First Term

Hours

BIOL 2301

3

CHEM 2112 or 2114

4

CHEM 2111 or 2113

4

UCCS-Lit./Performing Arts

3

THEO 1001

3

UCCS-Theology

3

MATH 4740##

3

UCCS-Hist. of Cultures & Soc.

3

PHIL 1001

3

PHIL 2310

3

16

Second Term

Hours

16

Junior
First Term

Hours

Second Term

Hours

BIOL 3701

4

BIOL 3501

3

BIOL 3702 ( or elective)

3

BIOL 3502 (or elective)

3

BIOL 4101

3

PHYS 1002 or 1004

4

PHYS 1001 or 1003

4

PHIL 4335*

3

Elective

3

UCCS-Diverse Cultures

3

17

16

Total credit hours: 98

◾ Must complete a minimum of 98 credits, depending on courses.
*

If PHIL 4335 Biomedical Ethics or THEO 4450 Medical Ethics cannot be scheduled due to conflicts with other required
courses, students are required to take a one credit medical ethics course (PHIL 4336 Applied Ethics for the Health
Sciences).

**

Students wishing to take MATH 1450 instead of MATH 1410 are recommended to take Math in the fall term and a UCCS
Individual and Social Behavior course in the second term.

##

For MATH cognate courses, MATH 4740 Biostatistical Methods and Models is the preferred statistics course, however
MATH 1700 Modern Elementary Statistics, PSYC 2001 Psychological Measurements and Statistics, SOCI 2060 Social
Statistics, or equivalent is accepted.

YEAR ONE - DENTAL CURRICULUM
First Year
First Term

Hours

BISC 7410

4

BISC 7516

4

BISC 7514

4

BISC 7517

4

BISC 7515

3

BISC 7518

4

DEGD 7112

3

DEGD 7122

3

DEGD 7113

2

DEGD 7123

2

DEIN 7110

3

DEIN 7120

3

DEIN 7114

3

DEIN 7121

4

DEIN 7118

1

DEIN 7124

2

DEIN 7128

1

23

Second Term

Hours

27

Total credit hours: 50

Note: Dental curriculum for all dental students is determined by the Dental School. This represents a
sample year one schedule and is subject to change. The curriculum for years two through four are also
the same as other dental students. Certain courses in the first year dental curriculum are counted toward

completion of the Bachelor of Science degree as well as for dental school requirements. Students must
achieve a grade of C or better in those courses in order to count them toward the B.S. completion.

MAJOR IN PHYSIOLOGICAL SCIENCES: PHYSICAL THERAPY
Open only to undergraduate students who have been admitted directly into the six year doctor of physical
therapy degree program, are in good academic standing prior to the beginning of the professional phase
of the program and want to earn a bachelor of science degree from the Klingler College of Arts and
Sciences after four years of study. The major consists of 21 required courses (61 credit hours) as well
as 11 cognate course requirements (39-40 credit hours) in chemistry, physics, mathematics, philosophy
and psychology chosen from the lists below.
Note:
◾ For information on the physical therapy program, please see the College of Health Sciences section
in this bulletin. Students admitted directly to the doctoral PT program who are interested in the
Physiological Sciences major should contact the Department of Biological Sciences as soon as
possible, and then consult with an adviser in the Department of Physical Therapy.
Required:
Biology Courses:
BIOL 1001

General Biology 1

3

BIOL 1002

General Biology 2

3

BIOL 2201

Genetics

3

BIOL 2301

Cell Biology

3

BIOL 3501

Neurobiology

3

BIOL 3502

Experimental Neurobiology

3

BIOL 3701

Human Physiology

4

BIOL 3702

Experimental Physiology

3

Biomedical Sciences Courses:
BISC 2135

Clinical Human Anatomy

4

BISC 3150

General Pathology

3

BISC 4120

Pharmacology

3

BISC 7130

Human Gross Anatomy

5

Physical Therapy Courses:
PHTH 1001

Introduction to Physical Therapy and Medical Terminology

1

PHTH 7503

Patient Management 1

3

PHTH 7504

Patient Management 2

2

PHTH 7512

Culture and Disability

3

PHTH 7513

Health Care Policy/Management

3

PHTH 7515

Clinical Pathology and Pathophysiology

4

PHTH 7516

Geriatric Rehabilitation

2

PHTH 7525

Kinesiology 1: The Upper Extremity

3

PHTH 7528

Physical Therapy Evaluation, Tests and Measures

2

Total Credit Hours

63

Cognate Course Requirements: 11 courses:
Chemistry courses:
CHEM 1001
or CHEM 1013
CHEM 1002
or CHEM 1014
CHEM 2111
or CHEM 2113
CHEM 2112
or CHEM 2114

General Chemistry 1

4

General Chemistry 1 for Majors
General Chemistry 2

4

General Chemistry 2 for Majors
Organic Chemistry 1

4

Organic Chemistry for Majors 1
Organic Chemistry 2

4

Organic Chemistry for Majors 2

Mathematics:
MATH 1410
or MATH 1450
MATH 4740

Calculus for the Biological Sciences

3-4

Calculus 1
Biostatistical Methods and Models ##

3

Biomedical Ethics

3

Ethics Course:
PHIL 4335
or THEO 4450

Medical Ethics

Physics Courses:
PHYS 1001
or PHYS 1003
PHYS 1002
or PHYS 1004

General Physics 1

4

General Physics with Introductory Calculus 1
General Physics 2

4

General Physics with Introductory Calculus 2

Psychololgy Courses:
PSYC 1001

General Psychology

3

PSYC 3101

Developmental Psychology: Conception Through Adolescence

3

or
PSYC 3120

Developmental Psychology: Adulthood and Aging

or
PSYC 3401
Total Credit Hours

Abnormal Psychology
39-40

##

For MATH cognate courses, MATH 4740 Biostatistical Methods and Models is the preferred statistics course, however
MATH 1700 Modern Elementary Statistics, PSYC 2001 Psychological Measurements and Statistics, SOCI 2060 Social
Statistics, or equivalent is accepted.

TYPICAL PROGRAM FOR PHYSIOLOGICAL SCIENCES MAJOR - PHYSICAL THERAPY
CONCENTRATION
Freshman
First Term

Hours

Second Term

BIOL 1001

3

BIOL 1002

3

CHEM 1001 or 1013

4

CHEM 1002 or 1014

4

ENGL 1001

3

ENGL 1002

3

PSYC 1001

3

MATH 1410**

3

THEO 1001

3

13

Hours

16

Sophomore
First Term

Hours

BIOL 2301

3

BIOL 2201

3

BISC 2135

4

CHEM 2112 or 2114

4

4

PHIL 1001

3

MATH 4740

3

UCCS-Lit./Performing Arts

3

UCCS-Hist. of Cultures & Soc.

3

UCCS-Theology

3

CHEM 2111 or 2113
##

Second Term

17

Hours

16

Junior
First Term

Hours

Second Term

BIOL 3701

4

BIOL 3501

3

BIOL 3702

3

BIOL 3502

3

PHYS 1001 or 1003

4

PHYS 1002 or 1004

4

PHIL 2310

3

PHIL 4335*

3

PSYC 3101 (or PSYC 3120 or PSYC 3401)

3

PHTH 1001

1

17

Hours

14

Senior
First Term

Hours

Second Term

Hours

BISC 7130

5

BISC 3150

3

PHTH 7503

3

BISC 4120

3

PHTH 7512 (UCCS-Diverse Cultures)

3

PHTH 7504

2

PHTH 7513

3

PHTH 7515

4

PHTH 7516

2

PHTH 7525

3

PHTH 7528

2

14

19

Total credit hours: 126
*

If PHIL 4335 Biomedical Ethics or THEO 4450 Medical Ethics cannot be scheduled due to conflicts with other required
courses, students are required to take a one credit medical ethics course (PHIL 4336 Applied Ethics for the Health
Sciences).

**

Students wishing to take MATH 1450 instead of MATH 1410 are recommended to take Math in the fall term and a PSYC
1001 in the second term.

##

For MATH cognate courses, MATH 4740 Biostatistical Methods and Models is strongly recommended, however
MATH 1700 Modern Elementary Statistics, PSYC 2001 Psychological Measurements and Statistics, SOCI 2060 Social
Statistics, or equivalent is accepted.

PHYSIOLOGICAL SCIENCES B.S./M.B.A. ACCELERATED DEGREE PROGRAMS
The Department of Biological Sciences together with the Graduate School of Management offers
accelerated degree programs which allow students to earn their B.S. in Physiological Sciences and a
master of business administration (M.B.A.), all within in a five-year time period.
During the first four years of the program, students complete both their coursework requirements for their
B.S. degree and the necessary prerequisite courses for the M.B.A. degree in the College of Business
Administration. In addition, undergraduate students begin their M.B.A. graduate work in their senior year
by taking two graduate level courses.
To be considered for admission to the B.S./M.B.A. five-year program, applicants must formally apply to
the Graduate School of Management during their junior year at Marquette University. For more detailed
information and details of a typical five-year coursework plan, please refer to the Graduate School of
Management Bulletin and contact the Department of Biological Sciences or the Graduate School of
Management.

BIOCHEMISTRY AND MOLECULAR BIOLOGY
The major in biochemistry and molecular biology consists of 53-59 credit hours in biology, chemistry,
mathematics and physics courses as listed below. Additional cognate courses in mathematics and
physics are required.
Required Biological Sciences courses (18 cr. hrs.):
BIOL 1001

General Biology 1

3

BIOL 1002

General Biology 2

3

BIOL 2201

Genetics

3

BIOL 2301

Cell Biology

3

BIOL 4101

Biochemistry and the Molecular Basis of Biology

3

BIOL 4102

Experimental Molecular Biology

3

Required Chemistry Courses (23-26 cr. hrs.)
CHEM 1001
or CHEM 1013
CHEM 1002
or CHEM 1014
CHEM 3201

General Chemistry 1

4

General Chemistry 1 for Majors
General Chemistry 2

4

General Chemistry 2 for Majors
Quantitative Analysis

Organic Chemistry Sequence - Choose one of the following:
CHEM 2111
& CHEM 2112

Organic Chemistry 1
and Organic Chemistry 2

CHEM 2113
& CHEM 2114

Organic Chemistry for Majors 1
and Organic Chemistry for Majors 2

Physical Chemistry - Choose one of the following:
CHEM 4431

Physical Chemistry: Fundamentals with Applications in Biological Sciences

CHEM 4433
& CHEM 4434

Physical Chemistry 1
and Physical Chemistry 2

Additional Laboratory Course Requirement - Choose option one or option two:

4
8

3-6

3

Option 1:
BIOL 4956
or CHEM 4956

Laboratory Research Project in Biological Sciences
Undergraduate Research in Chemistry

Option 2 (choose one of the following):
BIOL 3202

Experimental Genetics

BIOL 3302

Experimental Cell Biology

BIOL 3502

Experimental Neurobiology

BIOL 3602

Experimental Vertebrate Anatomy and Development

BIOL 3702

Experimental Physiology

BIOL 3802

Experimental Microbiology

Elective Courses - Choose any three of the following not previously taken:
Biology Courses:
BIOL 3202

Experimental Genetics

BIOL 3302

Experimental Cell Biology

BIOL 3404

Evolutionary Biology

9-12

BIOL 3406

Plant Biology

BIOL 3501

Neurobiology

BIOL 3502

Experimental Neurobiology

BIOL 3601

Animal Development

BIOL 3602

Experimental Vertebrate Anatomy and Development

BIOL 3701

Human Physiology

BIOL 3702

Experimental Physiology

BIOL 3801

Microbiology

BIOL 3802

Experimental Microbiology

BIOL 4201

Genomics and Bioinformatics

BIOL 4401

Advanced Ecology

BIOL 4403

Tropical Ecology in Panama

BIOL 4703

Exercise Physiology

BIOL 4806

Immunobiology

BIOL 4956

Laboratory Research Project in Biological Sciences

BIOL 4987

Applying the Internship Experience

BIOL 4995

Independent Study in Biology

BISC 4995

Independent Study in Biomedical Sciences

Chemistry Courses:
CHEM 3210

Instrumental Analysis

CHEM 4130

Characterization of Organic Compounds

CHEM 4330

Inorganic Chemistry

CHEM 4430

Introduction to Quantum Chemistry

CHEM 4530

Introduction to Biochemistry

CHEM 4956

Undergraduate Research in Chemistry

Mathematics Courses:
MATH 2450

Calculus 3

MATH 2451

Differential Equations

MATH 4740

Biostatistical Methods and Models

or MATH 4720

Statistical Methods

or PSYC 2001

Psychological Measurements and Statistics

Physics Courses:
PHYS 4046

The Physical Basis of Biological Structure and Function

PHYS 4065

Experimental Methods in Molecular Biophysics

Total Credit Hours

53-59

Notes:
◾ Students who take CHEM 4433 Physical Chemistry 1, CHEM 4434 Physical Chemistry 2 and
MATH 2450 Calculus 3 are required to take only one additional elective in biological sciences,
chemistry or mathematics.
◾ A second BIOL 4956 Laboratory Research Project in Biological Sciences course may be taken as an
elective if BIOL 4956 previously taken as a laboratory course.
◾ Honors courses are available from both departments by contract with the instructors. Courses
available for honors credit are identified.
Cognate Course Requirements:
Mathematics Courses:
MATH 1450

Calculus 1

4

MATH 1451

Calculus 2

4

Physics Sequence - Choose one of the following:

8

PHYS 1001
& PHYS 1002

General Physics 1
and General Physics 2

PHYS 1003
& PHYS 1004

General Physics with Introductory Calculus 1
and General Physics with Introductory Calculus 2

Total Credit Hours

16

TYPICAL PROGRAM FOR BIOCHEMISTRY/MOLECULAR BIOLOGY MAJORS
Freshman
First Term

Hours

BIOL 1001

3

BIOL 1002

3

CHEM 1001 or 1013

4

CHEM 1002 or 1014

4

MATH 1450

4

MATH 1451

4

ENGL 1001

3

ENGL 1002

3

†

1

BIOL 1004

Second Term

15

Hours

14

Sophomore
First Term

Hours

Second Term

Hours

CHEM 2111 or 2113

4

BIOL 2201

3

PHYS 1001 or 1003

4

UCCS-Hist. of Cultures & Soc.

3

BIOL 2301

3

PHIL 2310

3

PHIL 1001

3

CHEM 2112 or 2114

4

THEO 1001

3

PHYS 1002 or 1004

4

17

17

Junior
First Term

Hours

Second Term

Hours

BIOL 4101

3

Biology lab (upper division)**

3

CHEM 4431*

3

CHEM 3201

4

UCCS-Theology

3

Elective

3

UCCS-Lit./Performing Arts

3

UCCS-Indiv. & Soc. Behav.#

3

Elective

3
15

13

Senior
First Term

Hours

BIOL 4102

3

Biochemistry/Molecular Biology elective

3-4

Electives

6

UCCS-Diverse Cultures

3

Second Term

Hours

Biochemistry/Molecular Biology electives

6

Electives

9

15-16

15

Total credit hours: 121-122
*

Many students, including those continuing on to graduate school, should consider the option of two terms of physical
chemistry CHEM 4433 Physical Chemistry 1 and CHEM 4434 Physical Chemistry 2 which require an additional term of
calculus MATH 2450 Calculus 3. Students who take CHEM 4433 Physical Chemistry 1, CHEM 4434 Physical Chemistry 2,
and MATH 2450 Calculus 3 are required to take only one additional elective in biological sciences, chemistry or
mathematics.

**

BIOL 4956 Laboratory Research Project in Biological Sciences or CHEM 4956 Undergraduate Research in Chemistry may
be substituted.

#

For students intending to apply to medical school: MATH 4740 Biostatistical Methods and Models is recommended as a
math elective, PSYC 1001 General Psychology is recommended to satisfy the UCCS Individual and Social (ISB)
requirement, and SOCI 1001 Principles of Sociology is recommended as a general elective.

†

BIOL 1004 is recommended for students considering a career in the health sciences.

BIOCHEMISTRY AND MOLECULAR BIOLOGY B.S./M.B.A. ACCELERATED
DEGREE PROGRAMS
The Departments of Biological Sciences and Chemistry together with the Graduate School of
Management offer an accelerated degree programs which allow students to earn their B.S. in
Biochemistry & Molecular Biology and a master of business administration (M.B.A.), all within in a fiveyear time period.
During the first four years of the program, students complete both their coursework requirements for their
B.S. degree and the necessary prerequisite courses for the M.B.A. degree in the College of Business

Administration. In addition, undergraduate students begin their M.B.A. graduate work in their senior year
by taking two graduate level courses.
To be considered for admission to the B.S./M.B.A. five-year program, applicants must formally apply to
the Graduate School of Management during their junior year at Marquette University. For more detailed
information and details of a typical five-year coursework plan, please refer to the Graduate School of
Management Bulletin and contact the Departments of Biological Sciences and/or Chemistry or the
Graduate School of Management.

MINOR IN BIOLOGICAL SCIENCES
The minor in Biological Sciences consists of four required courses listed below (13 credit hours) and two
electives chosen from Biological Sciences or one Biological Sciences elective and ANTH 2201 Human
Evolutionary Process (6-7 credit hours) for a total of 19-20 credit hours.
Note:
◾ BIOL 1009 Biology for Non-Science Majors, BIOL 1406 Plants, Pathogens and People, BIOL 1410
Biology of Human Disease, and BIOL 4956 Laboratory Research Project in Biological Sciences
cannot be taken except with consent of department chair.
Required:
BIOL 1001

General Biology 1

3

BIOL 1002

General Biology 2

3

BIOL 2001

Principles of Biological Investigation

3

CHEM 1001

General Chemistry 1

4

Electives - Choose two of the following:
ANTH 2201

Human Evolutionary Process

BIOL 2201

Genetics

BIOL 2301

Cell Biology

BIOL 2401

Ecology

BIOL 3404

Evolutionary Biology

BIOL 3406

Plant Biology

BIOL 3501

Neurobiology

BIOL 3601

Animal Development

BIOL 3701

Human Physiology

BIOL 3801

Microbiology

BIOL 4101

Biochemistry and the Molecular Basis of Biology

BIOL 4201

Genomics and Bioinformatics

6-7

BIOL 4401

Advanced Ecology

BIOL 4703

Exercise Physiology

BIOL 4806

Immunobiology

Total Credit Hours

19-20

DEPARTMENT OF PUBLIC INSTRUCTION CERTIFICATION
College of Education students wishing to pursue Department of Public Instruction Certification should
follow the biological sciences minor. The minor consists of five required courses (15 credit hours) and
one additional upper division elective course in Biological Sciences (3-4 credit hours) for a total of 18-19
credit hours as follows:
Required:
BIOL 1001

General Biology 1

3

BIOL 1002

General Biology 2

3

BIOL 2001

Principles of Biological Investigation

3

BIOL 2201

Genetics

3

BIOL 2301

Cell Biology

3

Elective - Choose one additional upper-division BIOL course.
Total Credit Hours

3-4
18-19

Program Director: Dr. Krassimira Hristova, Ph.D.

CURRICULUM REQUIREMENTS
RECOMMENDED PREREQUISITES COURSE WORK:
BIOL 1001H

Honors General Biology 1 (or BIOL 1001)

3

BIOL 1002H

Honors General Biology 2 (or BIOL 1002)

3

BIOL 1101

Foundations in Biological Inquiry

2

BIOL 2953H

Honors Entering Research 1

1

BIOL 2954H

Honors Entering Research 2

1

Total Credit Hours

REQUIREMENTS FOR BIOLOGICAL SCIENCES DISCIPLINARY HONORS:

Two of the following four research experiences. Students may only do one honors internship for the
disciplinary honors major, but this requirement could be fulfilled by two terms of laboratory research in
BIOL or another approved department.
Two of the following four research experiences are required. Students may only do one honors internship for the
disciplinary honors major, but this requirement could be fulfilled by two terms of laboratory research in BIOL or
another approved department.

10

At least one of the following:
BIOL 4956H

Honors Laboratory Research Project in Biological Sciences

3

BIOL 3986H

Honors Internship in Biological Sciences - Part-time

0

or BIOL 3987H
BIOL 9002H

Honors Internship in Biological Sciences - Full-time
Honors Student Study/Research Placeholder in Biology

0

Or
Additional research experience can be taken from the following (Requires department approval from BSCI Disciplinary
Honors director):
BIOL 3802H

Honors Experimental Microbiology

BIOL 4102H

Honors Experimental Molecular Biology

BIOL 4403H

Honors Tropical Ecology in Panama

BIOL 4995H

Honors Independent Study in Biology

3

And
One of the following seminar or graduate-level coures: (Similar seminar courses in MSCS, Physics, or other Arts and
Sciences departments with prior approval)
BIOL 4931H

Honors Topics in Biology

1

BIOL 4953H

Honors Seminar in Undergraduate Research

1

BIOL 6011

Advanced Concepts in Genetics and Cell Biology

3

BIOL 6012

Advanced Concepts in Cell Biology and Biochemistry

3

BISC 4146H

Honors Physiology In Depth: Contemporary Issues

1

BISC 4151H

Honors Advanced Pathology

1

BISC 4214H

Honors Advanced Biochemistry

1

BISC 4341H

Honors Advanced Cellular Genetics and Cancer

1

BISC 4851H

Honors Advanced Systems Neuroscience

1

ADDITIONAL REQUIREMENTS

◾ Public presentation (talk/poster) describing results/outcomes of research/internship. Can be fulfilled
by giving a public presentation based on work done in BIOL 4956H Honors Laboratory Research
Project in Biological Sciences, BIOL 4987H Honors Applying the Internship Experience, BIOL 9002H
Honors Student Study/Research Placeholder in Biology, BIOL 4102H Honors Experimental Molecular
Biology, BIOL 4403H Honors Tropical Ecology in Panama, BIOL 3802H Honors Experimental
Microbiology, BIOL 4995H Honors Independent Study in Biology. The director will inform students of
presentation opportunities and determine which presentations fulfill the requirements of the program.
◾ A minimum 3.200 cumulative GPA in the major at graduation is required to graduate with disciplinary
honors.

ELIGIBILITY
1. Overall cumulative GPA of 3.200 or higher.

2. Identified faculty mentor/intern sponsor for disciplinary honors work.
3. Written proposal – A written proposal is required for students applying for the BSCI disciplinary
honors program. The proposal should identify the honors courses for which the student is planning to
enroll and explain how these courses correspond to and will benefit them in their anticipated career. The
program director evaluates applications and makes decisions regarding admission to the program.
Information is available on the department website to facilitate the application process in the spring of the
sophomore year or fall of the junior year.

APPLICATION
Students are encouraged to apply in the spring term of the sophomore year, but applications are also be
accepted in the fall term of the junior year. Applications can be made directly to the Biological Sciences
department. Questions can be directed to the disciplinary honors director, Dr. Krassimira Hristova.

COURSES
BIOL 1001. General Biology 1. 3 cr. hrs.
Covers the molecular basis of life, biology of the cell, genetics and evolution in a genetic context. 3 hrs.
lec., disc.
BIOL 1001H. Honors General Biology 1. 3 cr. hrs.
Covers the molecular basis of life, biology of the cell, genetics and evolution in a genetic context. As an
Honors Program course, includes a more intensive research or project component. 3 hrs. lec., disc.
Prereq: Admission to Marquette University Honors Program.
BIOL 1002. General Biology 2. 3 cr. hrs.
Covers the diversity of Life, plant form and function, animal form and function, ecology and evolution in
context of diversity. 3 hrs. lec., disc. Prereq: BIOL 1001 or cons. of instr.
BIOL 1002H. Honors General Biology 2. 3 cr. hrs.
Covers the diversity of Life, plant form and function, animal form and function, ecology and evolution in
context of diversity. As an Honors Program course, includes a more intensive research or project
component. 3 hrs. lec., disc. Prereq: BIOL 1001 or BIOL 1001H and CHEM 1001 or CHEM 1001H; or
cons. of instr.; and admission to Marquette University Honors Program.
BIOL 1003. Biology Matters. 1 cr. hr.
A seminar to introduce students early in their academic careers to modern biological and biomedical
research. Students learn about various career paths biological science graduates can take. Medical
school, dental school, and graduate school will be discussed, along with the possibility of combining
biology with disciplines such as law, finance and computer science. Primarily for freshmen and
sophomores. S/U grade assessment.
BIOL 1004. Biology and the Health Professions. 1 cr. hr.

A seminar to introduce students to health-related career paths available to Arts & Sciences students.
Primarily for freshmen. S/U grade assessment. Prereq: Enrolled in the College of Arts and Sciences.
BIOL 1009. Biology for Non-Science Majors. 3 cr. hrs.
Designed for non-science students, the course introduces biological concepts and will focus on how
scientific knowledge is created. Special emphasis on cell function, evolutionary biology, genetics, and
modern genetic methods. Topics covered will include inheritance of genetic traits, cloning, and
biotechnology, nervous system evolution, speciation, and extinction. 3 hrs. lec., disc. May be counted
toward the Natural Science requirement of the College Curriculum.
BIOL 1101. Foundations in Biological Inquiry. 2 cr. hrs.
Develop research questions based on hypothesis, design and conduct experiments, analyze data, and
draw conclusions using basic biology research techniques and laboratory practices (pipetting,
microscopy, solution preparation, sterile technique, spectrophotometry, PCR/DNA electrophoresis, data
analysis and basic statistics etc.). 2 hrs. lab. Prereq: BIOL 1001 and cons. of instr.
BIOL 1406. Plants, Pathogens and People. 3 cr. hrs.
Plant diseases and their effects on food supplies and human history. Biology of plants and the pathogens
that cause plant diseases. Controversies related to pesticide use, biological control, genetic engineering,
biodiversity. Covers the major biology concepts. Hands-on activities and class discussions. Designed for
nonscience students and Biology for the Professions. Does not fulfill biological sciences major
requirements.
BIOL 1410. Biology of Human Disease. 3 cr. hrs.
Explores human physiology in relationship to health and disease. Topics include the cardiovascular
system, heart disease, the immune system, infectious diseases, cancer, drug addiction, the brain, and
neurodegenerative disorders such as Alzheimer’s disease. Emphasis on understanding scientific
reporting and critically assessing the value and importance of published findings. Students will be
required to research, analyze, and critique an independent topic based on science in the news. Designed
for nonscience students and Biology for the Professions. Does not fulfill biological sciences requirements
except for Biology for the Professions.
BIOL 1420. Environmental Biology: From Macro to Micro Through the Lens of the Environment. 3
cr. hrs.
Intended for non-science majors and covers topics in global ecology and sustainability, from fossil fuels,
greenhouse gasses, housing, food production and water. Challenges students to draw on their
introspective skills to form positions for use in class discussions and debates. Explorations of ethical and
spiritual issues surrounding topics provide a framework for deeper discussions in the tradition of Jesuit
education.
BIOL 2001. Principles of Biological Investigation. 3 cr. hrs.
Introduction to selected instrumentation and techniques, including light microscopy, staining, aseptic
procedures, spectrophotometry, gel electrophoresis, and immunoassays. Topics may include:
photosynthesis, protein quantification, bacteria, fungi, nematodes, histology, evolution, embryo

development, and physiology of the nervous system. Recommended for freshman and sophomores who
have completed BIOL 1002 but may be taken concurrently. 1 hr. lec., 3 hrs. lab. Prereq: BIOL 1001.
BIOL 2201. Genetics. 3 cr. hrs.
Analysis of mechanisms of inheritance with emphasis on the nature of the gene, inheritance of genetic
traits, and organisms with special advantages as model genetic systems. 3 hrs. lec., disc. Prereq:
BIOL 1001 and BIOL 1002.
BIOL 2301. Cell Biology. 3 cr. hrs.
The cell is the basic unit of life; it is the fundamental unit from which all organisms are built. The concepts
as well as the scientific evidence that underlie our current understanding of cellular organization and
function are emphasized. Key cellular processes including membrane function, signaling, transcriptional
regulation, protein targeting, vesicular trafficking, cytoskeleton, cell cycle regulation, and cell death are
discussed. These processes will be related to our understanding of human disease. 3 hrs. lec., disc.
Prereq: BIOL 1001 and BIOL 1002.
BIOL 2401. Ecology. 3 cr. hrs.
Introductory study of the complex interactions of living organisms, including both micro-and macroorganisms, with each other and with their chemical and physical environments. Emphasis on the scientific
principles involved in these interactions. 3 hrs. lec., disc. Prereq: BIOL 1001 and BIOL 1002; or cons. of
instr.
BIOL 2953. Entering Research 1. 1 cr. hr.
A one-credit seminar for undergraduate students that is the first in a two-course series, designed to
complement the independent research experience. Students meet weekly to share their research
experiences and to get feedback on the progress of their research projects.
BIOL 2953H. Honors Entering Research 1. 1 cr. hr.
A one-credit seminar for undergraduate students that is the first in a two-course series, designed to
complement the independent research experience. Students meet weekly to share their research
experiences and to get feedback on the progress of their research projects. As a Honors Program
course, includes a more intensive research or project component. Prereq: Admission to the BSCI
Disciplinary Honors Program.
BIOL 2954. Entering Research 2. 1 cr. hr.
A one-credit seminar for undergraduate students that is the second in a two course series, designed to
complement the independent research experience. Students meet weekly to share their research
experiences and to get feedback on the progress of their research projects.
BIOL 2954H. Honors Entering Research 2. 1 cr. hr.
A one-credit seminar for undergraduate students that is the second in a two course series, designed to
complement the independent research experience. Students meet weekly to share their research
experiences and to get feedback on the progress of their research projects. As a Honors Program

course, includes a more intensive research or project component. Prereq: Admission to the BSCI
Disciplinary Honors Program.
BIOL 3202. Experimental Genetics. 3 cr. hrs.
Genetic organization, function, engineering, and inheritance in procaryotic and eucaryotic organisms. 1
hr. lec., 4 hrs. lab. Prereq: BIOL 2201, which may be taken concurrently; and cons. of dept. ch.
BIOL 3302. Experimental Cell Biology. 3 cr. hrs.
Molecular and biochemical studies of cellular structure and organization in relation to integrated cellular
function. 1 hr. lec., 4 hrs. lab. Prereq: BIOL 2301 and cons. of dept. ch.
BIOL 3402. Experimental Ecology and Field Biology. 3 cr. hrs.
Experimental approach of both laboratory and field exercises designed to emphasize experimental
design, ecological measurement, observation, modeling and statistical analyses of fundamental concepts
in ecology. 1 hr. lec., 4 hr. lab. Prereq: BIOL 2401 or equiv.
BIOL 3404. Evolutionary Biology. 3 cr. hrs.
Evolution is integral to understanding all facets of the life sciences with scientist Theodosius Dobzhansky
famously stating, “nothing in biology makes sense except in the light of evolution.” Covers core topics in
evolution including: the history of evolutionary thought in biology, genetic variation, development,
population genetics, classification and phylogeny; the fossil record; biogeography, natural selection and
adaptation, genetic drift, speciation, and sexual selection. Prereq: BIOL 2201; or cons. of instr.
BIOL 3406. Plant Biology. 3 cr. hrs.
Despite their tremendous diversity in form, seed plants share many similarities in their cellular
organization, metabolism, and core development paradigms. Primary course objectives include student
familiarity with organization, growth and development of vascular plants; application of genetic
engineering to plants; and concepts of plant evolution and reproduction from algae to flowering plants. 3
hrs. lec. Prereq: BIOL 1002 or cons. of instr.
BIOL 3501. Neurobiology. 3 cr. hrs.
General principles of the organization and function of the vertebrate nervous system. Topics include the
cellular and molecular mechanisms of cell excitability, synaptic transmission, and how neuromodulators
regulate these functions in neuronal networks; mechanisms of learning and memory at the synaptic level;
sensory systems from transduction to higher-order processing; and motor systems from the
neuromuscular junction to voluntary movement to provide an integrative understanding of the nervous
system. A functional approach to neuroanatomy will be integrated throughout the course. 3 hrs. lec., disc.
Prereq: BIOL 1002.
BIOL 3502. Experimental Neurobiology. 3 cr. hrs.
Experimental analysis of synapses and neuronal circuitry using a variety of preparations and
electrophysiological techniques. The basic electrical properties of excitable cells and chemical
communication between cells are investigated. 1 hr. lec., 4 hrs. lab. Prereq: BIOL 3501, which may be
taken concurrently, and cons. of dept. ch.; or BIOL 3701 and cons. of dept. ch.

BIOL 3601. Animal Development. 3 cr. hrs.
The study of the ordered formation of complex, multi-cellular organisms from a single cell. A
multidisciplinary exploration of the integrative processes underlying animal development, incorporating
techniques of cellular and molecular biology for the study of development. 3 hrs. lec. Prereq: BIOL 2301
or cons. of instr.
BIOL 3602. Experimental Vertebrate Anatomy and Development. 3 cr. hrs.
Study of vertebrate anatomy at both gross and microscopic levels, facilitated by dissection of
representative mammals and examination of microscope slides. Includes a developmental component
supported by a study of early chick embryos. Prereq: BIOL 1001 and BIOL 1002, or equiv. and cons. of
dept. ch.
BIOL 3701. Human Physiology. 4 cr. hrs.
Designed to explain to students in Biological Sciences, Physiological Sciences and Physical Therapy
curricula the systemic and cellular mechanisms responsible for cellular, organ, and system functions in
the human organism. 4 hrs. lec., disc. Prereq: BIOL 1002; or cons. of instr. BIOL 2301 recommended.
BIOL 3702. Experimental Physiology. 3 cr. hrs.
Investigation of selected topics relating to the regulation of physiological activity in vertebrate organisms.
Emphasis on use of modern recording systems and experimental preparation of the vertebrate for the
study of integrated systemic functions. 1 hr. lec., 4 hrs. lab. Prereq: BIOL 3701, which may be taken
concurrently, and cons. of dept. ch.
BIOL 3801. Microbiology. 3 cr. hrs.
Study of selected groups of microorganisms (algae, bacteria, and fungi). Topics include microbial
morphology, taxonomy and metabolic activities, and the effect of microorganisms on man and on the
earth. 3 hrs. lec., disc. Prereq: BIOL 1002.
BIOL 3802. Experimental Microbiology. 3 cr. hrs.
Basic modern approaches to the laboratory investigation of microorganisms. A major part of the course is
in-depth analysis of unknown microorganisms that students isolate from the environment. Prereq:
BIOL 1002 and cons. of dept. ch.
BIOL 3802H. Honors Experimental Microbiology. 3 cr. hrs.
Basic modern approaches to the laboratory investigation of microorganisms. A major part of the course is
in-depth analysis of unknown microorganisms that students isolate from the environment. As a Honors
Program course, includes a more intensive research or project component. Prereq: BIOL 1002 or
BIOL 1002H and cons. of dept. ch.; admission to the BSCI Disciplinary Honors Program.
BIOL 3986. Internship in Biological Sciences - Part-time. 0 cr. hrs.
Experience with a business or not-for-profit organization that affords students an opportunity to apply and
integrate the knowledge and skills they have gained in the classroom to the “real world”. Placement is for
a minimum of 160 hours per term under the supervision of an internship mentor/supervisor. Prereq:
Cons. of internship coordinator.

BIOL 3986H. Honors Internship in Biological Sciences - Part-time. 0 cr. hrs.
Experience with a business or not-for-profit organization that affords students an opportunity to apply and
integrate the knowledge and skills they have gained in the classroom to the “real world”. Placement is for
a minimum of 160 hours per term under the supervision of an internship mentor/supervisor. As a Honors
Program course, includes a more intensive research or project component. Prereq: Cons. of internship
coordinator; admission to the BSCI Disciplinary Honors Program.
BIOL 3987. Internship in Biological Sciences - Full-time. 0 cr. hrs.
Experience with a business or not-for-profit organization that affords students an opportunity to apply and
integrate the knowledge and skills they have gained in the classroom to the “real world”. Placement is for
a minimum of 450 hours per term under the supervision of an internship mentor/supervisor. Prereq:
Cons. of internship coordinator.
BIOL 3987H. Honors Internship in Biological Sciences - Full-time. 0 cr. hrs.
Experience with a business or not-for-profit organization that affords students an opportunity to apply and
integrate the knowledge and skills they have gained in the classroom to the “real world”. Placement is for
a minimum of 450 hours per term under the supervision of an internship mentor/supervisor. As a Honors
Program course, includes a more intensive research or project component. Prereq: Cons. of internship
coordinator; admission to the BSCI Disciplinary Honors Program.
BIOL 4101. Biochemistry and the Molecular Basis of Biology. 3 cr. hrs.
Major themes in biochemistry are examined in the context of mammalian physiology. Topics include:
protein structure and enzyme catalysis, carbohydrate and lipid metabolism in relation to energy
production, protein and nucleic acid synthesis, and the nature of the genetic code. 3 hrs. lec., disc.
Prereq: BIOL 1002 and CHEM 2111 or CHEM 2113 (can be taken concurrently). CHEM 2112 or
CHEM 2114 are highly recommended; or cons. of instr.
BIOL 4102. Experimental Molecular Biology. 3 cr. hrs.
Purification, characterization and molecular analysis of proteins, nucleic acids, lipids and other
biomolecules with emphasis on standard techniques widely used in research laboratories. 1 hr. lec., 4
hrs. lab. Prereq: BIOL 4101 which may be taken concurrently with cons. of instr.
BIOL 4102H. Honors Experimental Molecular Biology. 3 cr. hrs.
Purification, characterization and molecular analysis of proteins, nucleic acids, lipids and other
biomolecules with emphasis on standard techniques widely used in research laboratories. 1 hr. lec., 4
hrs. lab. As a Honors Program course, includes a more intensive research or project component. Prereq:
BIOL 4101 which may be taken concurrently with cons. of instr.; admission to the BSCI Disciplinary
Honors Program.
BIOL 4201. Genomics and Bioinformatics. 3 cr. hrs.
The analysis of gene structure and genetic regulation in selected prokaryotes and plant and animal
systems, as well as transgenic organisms. Introduction to the principles of bioinformatics and proteomics
as applied to genome comparisons and protein structure and function. Models and algorithms for

predictions of the biological properties of genetically modified neucleotide sequences and proteins.
Prereq: BIOL 2201 or cons. of instr.
BIOL 4401. Advanced Ecology. 3 cr. hrs.
Studies the interactions of organisms with each other and their abiotic environments beyond the
introductory level. Both mathematical models and the evolutionary genetics involved in ecologically
important traits are emphasized. Ecological concepts in current and classical scientific literature are
explored. Mathematical and computer models are used to analyze and understand ecological interactions
and processes in population, community, ecosystem and evolutionary ecology. These are combined with
advanced concepts in population and ecological genetics. 3 hrs. lec, disc. Prereq: BIOL 2401 or equiv.;
or cons. of instr.
BIOL 4403. Tropical Ecology in Panama. 3 cr. hrs.
Tropical Ecology is the study of the biotic and abiotic interactions that shape the origin, maintenance and
consequences of species diversity in the tropics. The incredibly high species diversity found in tropical
forests has intrigued biologists for centuries, including such luminaries as Darwin and Wallace and
continues to engage biologists today. Explores a variety of different forest types within the Republic of
Panama to gain an appreciation for the basic patterns and processes of tropical forests and the
mechanisms believed to be responsible for them. Modeled after the Organization for Tropical Biology’s
Tropical Ecology Field Course. Prereq: BIOL 2401 or cons. of instr.
BIOL 4403H. Honors Tropical Ecology in Panama. 3 cr. hrs.
Tropical Ecology is the study of the biotic and abiotic interactions that shape the origin, maintenance and
consequences of species diversity in the tropics. The incredibly high species diversity found in tropical
forests has intrigued biologists for centuries, including such luminaries as Darwin and Wallace and
continues to engage biologists today. Explores a variety of different forest types within the Republic of
Panama to gain an appreciation for the basic patterns and processes of tropical forests and the
mechanisms believed to be responsible for them. Modeled after the Organization for Tropical Biology’s
Tropical Ecology Field Course. As a Honors Program course, includes a more intensive research or
project component. Prereq: BIOL 4401 or cons. of instr.; admission to the BSCI Disciplinary Honors
Program.
BIOL 4703. Exercise Physiology. 3 cr. hrs.
Study of the effects of acute and chronic exercise on selected organ systems. Particular emphasis will be
placed on muscle, cardiovascular, respiratory, and environmental physiology. Prereq: BIOL 3701 or
equiv., or cons. of instr.
BIOL 4806. Immunobiology. 3 cr. hrs.
Cellular and molecular mechanisms of the immune response. Nature of antigens and antibodies and their
interactions. Topics include: complement, immediate and delayed hypersensitivity, transplantation and
tumor immunobiology, immunosuppression and immunological tolerance. 3 hrs. lec., disc.
BIOL 4931. Topics in Biology. 1 cr. hr.

Analysis of selected topics under faculty supervision. S/U grade assessment. A maximum of 3 cr. hrs. of
BIOL 4931 will be counted towards major. Prereq: Cons. of instr.
BIOL 4931H. Honors Topics in Biology. 1 cr. hr.
Analysis of selected topics under faculty supervision. S/U grade assessment. A maximum of 3 cr. hrs. of
BIOL 4931 can be counted towards major. As a Honors Program course, includes a more intensive
research or project component. Prereq: Cons. of instr.; admission to the BSCI Disciplinary Honors
Program.
BIOL 4953. Seminar in Undergraduate Research. 1 cr. hr.
Designed to enhance the undergraduate research experience. Emphasis is on critical reading of the
literature, presentation skills and research ethics. Prereq: Concurrent enrollment in BIOL 4956 or
BIOL 4956H.
BIOL 4953H. Honors Seminar in Undergraduate Research. 1 cr. hr.
Designed to enhance the undergraduate research experience. Emphasis is on critical reading of the
literature, presentation skills and research ethics. As a Honors Program course, includes a more
intensive research or project component. Prereq: Concurrent enrollment in BIOL 4956 or BIOL 4956H;
admission to the BSCI Disciplinary Honors Program.
BIOL 4956. Laboratory Research Project in Biological Sciences. 1-3 cr. hrs.
Laboratory experience in experimental design and analysis of a selected research project with faculty
guidance and supervision. A maximum of six cr. hrs. of BIOL 4995 and BIOL 4956 combined will be
counted toward the major. Prereq: cons. of dept. ch.
BIOL 4956H. Honors Laboratory Research Project in Biological Sciences. 1-3 cr. hrs.
Laboratory experience in experimental design and analysis of a selected research project with faculty
guidance and supervision. A maximum of six cr. hrs. of BIOL 4995 and BIOL 4956 combined can be
counted toward the major. As a Honors Program course, includes a more intensive research or project
component. Prereq: Cons. of dept. ch.; admission to the BSCI Disciplinary Honors Program.
BIOL 4987. Applying the Internship Experience. 3 cr. hrs.
A weekly seminar that follows the completion of a full-time or part-time internship experience. Students
reflect on and share the skills and knowledge that they have gained during their internship experience
through presentations, case studies and mentoring. In addition, students present their internship projects
to a broader audience of students and faculty in the format of a scientific poster and hone their scientific
and technical writing skills through collaborative revision of their final work reports. Prereq: BIOL 3986 or
BIOL 3987, and cons. of internship coordinator.
BIOL 4987H. Honors Applying the Internship Experience. 3 cr. hrs.
A weekly seminar that follows the completion of a full-time or part-time internship experience. Students
reflect on and share the skills and knowledge that they have gained during their internship experience
through presentations, case studies and mentoring. In addition, students present their internship projects
to a broader audience of students and faculty in the format of a scientific poster and hone their scientific

and technical writing skills through collaborative revision of their final work reports. As a Honors Program
course, includes a more intensive research or project component. Prereq: BIOL 3986 or BIOL 3987 or
BIOL 3987H, and cons. of internship coordinator; admission to the BSCI Disciplinary Honors Program.
BIOL 4995. Independent Study in Biology. 1-3 cr. hrs.
Readings and analyses of published papers on selected topics in biology. Prereq: Jr. or Sr. stndg., cons.
of instr., and cons. of dept ch. A maximum of six (6) cr. hrs. of BIOL 4995 and BIOL 4956 combined will
be counted toward the major.
BIOL 4995H. Honors Independent Study in Biology. 1-3 cr. hrs.
Readings and analyses of published papers on selected topics in biology. As a Honors Program course,
includes a more intensive research or project component. A maximum of six (6) cr. hrs. of BIOL 4995H
and BIOL 4956H combined can be counted toward the major. Prereq: Jr. or Sr. stndg., cons. of instr.,
and cons. of dept ch.; admission to the BSCI Disciplinary Honors Program.
BIOL 9002H. Honors Student Study/Research Placeholder in Biology. 0 cr. hrs.
Used to enroll a honors student who is not enrolled in the term, but is on campus for an educational
experience other than academic credit, such as work in a lab or clinic. Used for tracking purposes only.
SNC/UNC grade assessment. Prereq: Cons. of dept. ch.

DEPARTMENT OF BIOMEDICAL SCIENCES
Chairperson: John R. Mantsch, Ph.D.
Department of Biomedical Sciences website
The Marquette University Department of Biomedical Sciences offers a Biomedical Sciences major and
minor area of study for undergraduate students interested in pursuing clinical and non-clinical careers in
health care and related fields and offers graduate courses for the Ph.D. specialization in neuroscience. In
addition, the department offers accelerated direct admission entry into the Doctor of Physical Therapy,
Doctor of Dental Surgery, and MBA programs, as well as an early admission opportunity to the Physician
Assistant Studies program at Marquette University. Lastly, for students who demonstrate exceptional
work in the areas of research and community engagement as well maintain high academic standards, the
department offers the opportunity to receive Disciplinary Honors in Biomedical Sciences.
The primary purpose of the major and minor is to provide a concentration of human- and medicallyoriented courses in areas such as anatomical sciences, biochemistry, neuroscience, microbiology,
molecular biology, pathology, pharmacology and physiology. The curriculum provides students with the
opportunity to acquire the concepts, principles, facts, and terminology fundamental to all health care
professions and related fields.

PRE-MEDICAL AND PRE-DENTAL STUDIES
The Biomedical Sciences major at Marquette is powerful preparation for students planning to pursue
careers in medicine or dentistry. The opportunity to study distinctively human, medical science-related
courses at the undergraduate level is exceedingly rare. In addition, courses in the curriculum are taught
by faculty scientists, many of whom also teach in Marquette School of Dentistry. Students in this program
pursue course work in the anatomical sciences (including gross anatomy), biochemistry, and
physiology, all taught from a clinical, human perspective. The course work provides students with the
opportunity to acquire the concepts, principals, facts and terminology fundamental to medicine, and
indeed, all healthcare professions and related fields. In addition, the wide range of course options in the
major allows students to develop degree plans that matches their areas of interest, such
as, neuroscience, head and neck anatomy, public health, genetics, microbiology, pharmacology,
research, etc. The program boasts exceptionally high acceptance rates to medical and dental schools,
and tremendous success among graduates competing for medical residencies following medical school.

DIRECT ADMIT PHYSICAL THERAPY
Partnering with the Physical Therapy program at Marquette University, the Biomedical Sciences
department offers an accelerated option for the Direct Admit Physical Therapy program, allowing
students to complete their undergraduate degree within the first year of the professional phase of the
program. Students who are admitted directly to the Physical Therapy program or those admitted following
their junior year (space permitting) must meet the academic standards set by the Physical Therapy

Department to continue within the program. Students who do not meet the academic requirements work
with their advisers to complete the standard Biomedical Sciences major.

PRE-DENTAL SCHOLARS
Partnering with the School of Dentistry at Marquette University, the Biomedical Sciences department
offers an accelerated option as part of the Pre-Dental Scholar program, allowing students to complete
their undergraduate degree within the first year of the dental school program. Students who are admitted
directly to the Pre-Dental Scholar program or those admitted following freshmen year must meet the
academic standards set by the School of Dentistry to continue within the program. Students who do not
meet the academic requirements work with their advisers to complete the standard Biomedical Sciences
major.

MBA ACCELERATED DEGREE PROGRAM (ADP)
Marquette undergraduate students majoring in Biomedical Sciences can apply for admission to the
Master of Business Administration (MBA) program in the second term of their junior year. Students
accepted into this program are eligible to enroll in up to 12 credits of MBA course work that carry
graduate credit during their senior year. Credits obtained for these courses can be used to fulfill both
undergraduate and graduate degree requirements. Due to the number of prerequisite courses required
for admission to the MBA program, the MBA accelerated degree option requires careful planning as early
as sophomore year. Interested students should contact their adviser early in their undergraduate career.
Once students inform the Graduate School of Management of their completion of undergraduate degree
requirements, their admission as a regular degree status (RDS) student in the Graduate School of
Management is activated.

EARLY ADMISSION OPTION TO PHYSICIAN ASSISTANT STUDIES
Partnering with the Department of Physician Assistant Studies at Marquette University, the Biomedical
Sciences department has created an early admission opportunity to the Physician Assistant (PA) Studies
program. Students who complete the first two years of the pre-physician assistant curriculum are eligible
to apply to the Marquette University Physician Assistant Studies program as early as the fall term of their
sophomore year. Admitted students complete their undergraduate degree in Biomedical Sciences within
the first two years of the PA program. A Master of Physician Assistant Studies degree is awarded upon
graduation from the PA program. Students who do not enter the PA program their Junior year continue
within the Biomedical Sciences major. The department has course outlines for those who enter the PA
program following their Junior year and for those who complete the standard bachelor’s degree. Students
work with their advisers to identify the most appropriate program.

ACADEMIC PERFORMANCE
All students must comply with the College of Health Sciences graduation requirements. Candidates for a
degree must earn at least the minimum number of credits listed in their curriculum and a minimum GPA
of 2.000. A student must earn a C or better in all major courses. Major courses completed with a C- or

below do not count toward the 33 credits required for the BISC major (or 18 credits for the minor), but do
count toward the minimum 128 total credits required for the B.S. degree. A waiver may be submitted if a
BISC major course taken in the final semester before expected graduation is completed with a passing
grade below a C (C-, D+ or D grade), provided the student has completed at least 33 credits in the major
with a C or above. A waiver request will be granted for no more than one course.
Candidates for the baccalaureate degree with a major in Biomedical Sciences must complete a
minimum of 128 credit hours including the following requirements:
Area

Credit Hours

UCCS Requirements

33-37

Required Science Cognates

16-21

Medical Ethics and Health and Society Cognates

4-6

Major

33

General Electives

to achieve 128 total credits

CORE AND DEPARTMENT CURRICULUM REQUIREMENTS:
UCCS Rhetoric (R) *

6

ENGL 1001

Rhetoric and Composition 1

ENGL 1002

Rhetoric and Composition 2

or COMM 1100

Contemporary Presentation

UCCS Mathematics and Reasoning (MR) One of the following:
MATH 1700

Modern Elementary Statistics

PSYC 2001

Psychological Measurements and Statistics

SOCI 2060

Social Statistics

UCCS Individual and Social Behaviors (ISB)
PSYC 1001

3-4

3
General Psychology

UCCS Diverse Culture (DC)

3

Any UCCS approved course
UCCS Science and Nature (SN)

3

Any required cognate (see below) approved for SN:
UCCS History of Cultures and Societies (HCS)

3

Any approved UCCS HCS course
UCCS Literature and Performing Arts (LPA)

3

Any approved literature LPA course except the following: ARSC 3370, MUSI 1020, MUSI 2420, THAR 1020
and any other non-literature LPA courses.
UCCS Human Nature and Ethics (HNE)
PHIL 1001

6
Philosophy of Human Nature

PHIL 2310

Theory of Ethics

UCCS Theology (T)

6

THEO 1001

Introduction to Theology

One additional UCCS T approved course
Total Credit Hours

3637

*ENGL 1001 Rhetoric and Composition 1 and ENGL 1002 Rhetoric and Composition 2 are
recommended for pre-professional students.
REQUIRED SCIENCE COGNATES:

All students are required to complete:
BIOL 1001

General Biology 1

3

BIOL 1002

General Biology 2

3

CHEM 1001

General Chemistry 1

4

CHEM 1002

General Chemistry 2

4

CHEM 2111

Organic Chemistry 1

1-4

or BISC 2050

Organic Chemistry for the Health Sciences

One of the following laboratory science courses:
BIOL 2001

Principles of Biological Investigation

CLLS 2200

Concepts in Clinical Laboratory Medicine

CLLS 3160

Molecular Diagnostics: Laboratory Techniques

PHAS 7270

Diagnostics Technology (For students admitted to the PA program)

Total Credit Hours

3

18-21

REQUIRED HEALTH AND SOCIETY COGNATE (ONE COURSE) AND MEDICAL ETHICS (MINIMUM 1 CREDIT):
One of the following Health and Society courses:
BISC 4170

Biology, Moral Behavior and Policy (Can be used as a Health and Society Cognate or
BISC elective, but not both)

BISC 4275

Modern Plagues: Addiction, Obesity and Stress (Can be used as a Health and Society
Cognate or BISC elective, but not both)

BISC 4381

Politics of U.S. Health Care

BISC 4461

Comparative Health Politics and Policy

CLLS 2060

Public Health (Can be used as a Health and Society Cognate or BISC elective, but not
both)

CMST 4500

Health Communication

COMM 4330

Health, Science and Environmental Communication

HEAL 1025

3

Culture and Health (Can be used as a Health and Society Cognate or UCCS DC
requirement, but not both)
HEAL 1200

Women's Health

HEAL 1400

Veteran Health and Culture

HEAL 2100

Primary Health Care Concepts

PHAS 7095

Public Health (for students admitted to the PA program)

PSYC 3420

Health Psychology

SOCI 3300

Sociology of the Life Course

SOCI 3500

Culture, Health and Illness

SOCI 3520

Health Care Systems

SOCI 3550

Race, Gender and Medicine

SOCI 3570

Men, Masculinities and Health

SOCI 4300

Sociology of Aging

SOWJ 1001

Introduction to Social Welfare and Justice

SOWJ 2200

Human Behavior in the Social Environment

SOWJ 4700

Global Aid and Humanitarianism

SPAN 4715

Advanced Spanish for Health Care

Note: Biomedical Sciences often offers special topic courses (BISC 4930) which can be used to fulfill the Health
and Society cognate. Students should confirm with their adviser if a section fulfills the requirement. A student
must complete a Health and Society Course Approval Form, available in the department office, to receive credit
towards the cognate.
One of the following medical ethics courses (minimum 1 credit):
PHAS 7245

Professional and Ethical Issues (for students admitted to the PA program)

PHIL 4336

Applied Ethics for the Health Sciences

PHIL 4335

Biomedical Ethics

THEO 4450

Medical Ethics

Total Credit Hours

1-3

4-6

Students who are interested in pursuing a professional or graduate education (i.e. pre-med, predental) should take the following courses:
CHEM 2111

Organic Chemistry 1

CHEM 2112

Organic Chemistry 2

PHYS 1001

General Physics 1

PHYS 1002

General Physics 2

BIOL 2001

Principles of Biological Investigation

MATH 1410

Calculus for the Biological Sciences

SOCI 1001

Principles of Sociology

Typical four-year curriculum plans for Biomedical Sciences, Pre-Physician Assistant Studies, Direct
Admit Physical Therapy, and Pre-Dental Scholars follow the listing of Biomedical Sciences Major
requirements.

BIOMEDICAL SCIENCES MAJOR
The major in biomedical sciences consists of a minimum of 33 credit hours and must be completed with
a C grade or better. A maximum of 9 transfer credits can be applied towards the major. The following
courses are required:
Required Courses
BISC 2135

Clinical Human Anatomy

BISC 3213

Biochemistry

or BISC 2070
BISC 4145

4
3-4

Biochemistry for the Health Professions
Human Physiology

4

Content Areas: Choose the number of courses/credits indicated from each of the content areas below.
Anatomy and Systems (One course, a maximum of 3 credits apply toward the major)
BISC 3112

Head and Neck Anatomy

BISC 3850

Systems Neuroscience

BISC 4140

Functional Neuroanatomy

BISC 4173

Principles of Human Embryology

BISC 4325

Endocrinology

BISC 4514

Human Microanatomy (4 credits; only 3 credits apply toward the 33 total credits needed for
the major, all credits apply towards the 128 overall credits needed for the degree)

BISC 7130

Human Gross Anatomy (5 credits; must be enrolled in the DPT or MPA programs; only 3
credits apply towards the 33 total credits needed for the major, all credits apply towards the
128 overall credits needed for the degree)

BISC 7515

Biomedical Systems 1 (Pre-Dental Scholars only)

Cell and Molecular (Two courses, a minimum of 6 credits)
BISC 3115
or BISC 7410

Human Microbiology (BISC 7410 for Pre-Dental Scholar or MPA program only)
Microbiology

BISC 4160

Molecular Pathology (can be used for either Cell and Molecular Content Area or Diseases
and Pathology Content Area, but not both)

BISC 4340

Human and Applied Medical Genetics

BIOL 2201

Genetics

BIOL 2301

Cell Biology

BIOL 3501

Neurobiology

3

6

BIOL 4806

Immunobiology

Diseases and Pathology (Two courses, a minimum of 6 credits)
BISC 3150

General Pathology

BISC 4120

Pharmacology (BISC 7120 for MPA program only)

or BISC 7120

6

Pharmacology

BISC 4150

Outbreaks, Epidemics and Pandemics

BISC 4155

Diseases of the Brain

BISC 4160

Molecular Pathology (can be used for either Cell and Molecular Content Area or Diseases
and Pathology Content Area, but not both)

BISC 4275

Modern Plagues: Addiction, Obesity and Stress

PHTH 7515

Clinical Pathology and Pathophysiology (only for students admitted to DPT program)

Biomedical Sciences Electives: Additional courses (5-6 credit hours) selected from the following list to
total the 33 credit hours required for the major completed with a minimum grade of C.
BISC 1001

Contemporary Issues in Biomedical Sciences (required course for all first semester freshman)

1

BISC 1030

Introduction to Dentistry (can only be applied as an elective for Pre-Dental Scholars)

1

BISC 3110

Nutritional Aspects of Health

3

BISC 3112

Head and Neck Anatomy

3

BISC 3115

Human Microbiology

3

BISC 3136

Gross Anatomy for the Biomedical Sciences

2

BISC 3150

General Pathology

3

BISC 3850

Systems Neuroscience

3

BISC 3859

Evolution

3

BISC 4120

Pharmacology

3

BISC 3987

Internship in Biomedical Sciences-Work Period

0

BISC 4140

Functional Neuroanatomy

3

BISC 4146

Physiology In Depth: Contemporary Issues *

1

BISC 4147

Human Physiology Laboratory

1

BISC 4150

Outbreaks, Epidemics and Pandemics

3

BISC 4151

Advanced Pathology *

1

BISC 4155

Diseases of the Brain

3

BISC 4160

Molecular Pathology

3

BISC 4165

Microbiology Laboratory

1

BISC 4170

Biology, Moral Behavior and Policy (can fulfill Health and Society Cognate or BISC elective, not
both)

3

BISC 4173

Principles of Human Embryology

3

BISC 4214

Advanced Biochemistry *

1

BISC 4275

Modern Plagues: Addiction, Obesity and Stress (can fulfill Health and Society Cognate or BISC
elective, but not both)

3

BISC 4325

Endocrinology

3

BISC 4340

Human and Applied Medical Genetics

3
*

BISC 4341

Advanced Cellular Genetics and Cancer

BISC 4514

Human Microanatomy

4

BISC 4851

Advanced Systems Neuroscience *

1

BISC 4931

Topics in Biomedical Sciences

1-3

BISC 4986

Internship in Biomedical Sciences (maximum 6 credits, 3 credits toward BISC major)

1-3

BISC 4987

Internship in Biomedical Sciences-Grading Period

1-3

BISC 4991H

Honors Community Engagement in Biomedical Sciences (Only for students in the Disciplinary
Honors Program)

1-3

BISC 4995

Independent Study in Biomedical Sciences (Maximum 6 credits, 3 credits toward BISC major) *

1-3

BISC 4988

Research Internship in Biomedical Sciences

1-3

BISC 4997H

Capstone for Disciplinary Honors Program in Biomedical Sciences (Only for students in the
Disciplinary Honors Program)

1

BISC 7514

Human Microanatomy (only for Pre-Dental Scholars)

4

BISC 7516

Biomedical Systems 2 (only for Pre-Dental Scholars)

4

BIOL 2201

Genetics

3

BIOL 2301

Cell Biology

3

BIOL 3202

Experimental Genetics

3

BIOL 3302

Experimental Cell Biology

3

BIOL 3501

Neurobiology

3

BIOL 3502

Experimental Neurobiology

3

BIOL 3702

Experimental Physiology

3

BIOL 4102

Experimental Molecular Biology

3

BIOL 4806

Immunobiology

3

CLLS 2050

Forensic Science

3

CLLS 2060

Public Health (can fulfill Health and Society Cognate or BISC elective, not both)

3

CLLS 3160

Molecular Diagnostics: Laboratory Techniques

3

PHTH 7558

Neuroanatomy (only for students in PA)

4

PHTH 7515

Clinical Pathology and Pathophysiology

4

A maximum of nine transfer credit hours can be applied toward the requirements for a major
*

Corresponding Disciplinary Honors course can also fulfill this requirement for students admitted into that program.

1

CURRICULA INFORMATION
TYPICAL PROGRAM FOR BIOMEDICAL SCIENCES MAJORS
Freshman
First Term

Hours

ENGL 1001 (R)

3

*

CHEM 1001

BIOL 1001 (SN)

4
*

Second Term

Hours

ENGL 1002 or COMM 1100 (R)*
*

CHEM 1002

3
4

*

3

BIOL 1002

3

THEO 1001 (T)

3

PSYC 1001 (ISB)

3

UCCS (HCS)

3

PHIL 1001

3

BISC 1001

1
17

16

Sophomore
First Term

Hours

BISC 2135

4

BISC 2050 or CHEM 2111*

1-4

Second Term
PHIL 2310

3

CHEM 2112 (or elective)*

4

BIOL 2001 (or lab course)****

3

BISC 2070 or 3213*

MATH 1410 (or elective)*

3

Statistics (MR)

Elective

4

Hours

SOCI 1001 (or elective)

3-4
3-4
*

15-18

3
16-17

Junior
First Term

Hours

Second Term

Hours

PHYS 1001 (or elective)*

4

PHYS 1002 (or elective)*

4

BISC 4145

4

Diseases and Pathology Course

3

Anatomy and Systems Course*****

3

Cell and Molecular Course

3

Health and Society requirement***

3

Elective

3

UCCS LPA (Literature)

3

Elective

3

17

16

Senior
First Term

Hours

Second Term

Hours

Cell and Molecular Course

3

Diseases and Pathology Course

3

BISC elective

3

BISC elective

3

PHIL 4336

1

UCCS (T)

3

UCCS (DC)

3

Electives

6

Elective

6

16

15

Total credit hours: 128-132
*

Courses required for many post-graduate/professional programs, consult with specific program(s) of interest to confirm
prerequisites.

**

The biochemistry requirement is satisfied by either BISC 2070 3 cr. (sophomore year) or BISC 3213 4 cr. (sophomore or
junior year).

***

Any course approved for the Health and Society Cognate. Topics (4930/31) courses that relate to health and society may
be approved on an individual basis. BISC 4275 and CLLS 2060 fulfills either the Health and Society Cognate or BISC
elective, but not both. HEAL 1025 fulfills either the Health and Society Cognate or the UCCS Diverse
Cultures requirement, but not both.

****

The laboratory course requirement satisfied by either BIOL 2001, PHAS 7270 (for students admitted to the PA program),
CLLS 2200, CLLS 3160 or PHTH 7525 (for students admitted to the DPT program).

*****Only

3 credits count toward the 33 total credits for the major. The total course credit number counts toward the 128 needed
for the degree.

TYPICAL PROGRAM FOR BIOMEDICAL SCIENCES MAJORS - PRE-PHYSICIAN
ASSISTANT STUDIES
Partnering with the Department Physician Assistant Studies at Marquette University, the Biomedical
Sciences Department has created an opportunity for early admission into the Physician Assistant Studies
(PA) program. Students who complete the first two years of the pre-physician assistant curriculum are
eligible to apply to the Marquette University PA program as early as the fall term of their Sophomore year.
Admitted students complete their undergraduate degree in Biomedical Sciences within the first two years
of the physician assistant program. A Master of Physician Assistant Studies is awarded upon graduation
from the PA program. Students who do not enter the PA program their Junior year continue within the
Biomedical Sciences major. The department has course outlines for those who enter the PA program
their Senior year and for those who complete the standard bachelor’s degree. Students work with their
advisers to identify the most appropriate option.
Freshman
First Term

Hours

Second Term

Hours

ENGL 1001 (R)

3

ENGL 1002 or COMM 1100
(R)

3

CHEM 1001

4

CHEM 1002

4

BIOL 1001 (SN)

3

BIOL 1002

3

UCCS (HCS)

3

PSYC 1001 (ISB)

3

THEO 1001 (T)

3

PHIL 1001

3

BISC 1001

1
17

Sophomore

16

First Term

Hours

Second Term

BISC 2135

4

BISC 3213

4

CHEM 2111

4

CHEM 2112

4

UCCS LPA (Literature)

3

Statistics (MR)***

UCCS (DC)

3

UCCS (T)

3

PHIL 2310 (HNE)

3

BISC 2020

1

17

Hours

3-4

15

Junior
First Term

Hours

Second Term

Hours

Summer Term

BISC 4340 (Cell and
Molecular)

3

BISC 3150 (Diseases and
Pathology)

3

PHAS 7095 (BISC H&S
Cognate)

BISC 4145 (BISC required)

4

PHTH 7558 (BISC Elective)

4

PA Curriculum *

BISC 7410 (Cell and
Molecular)

4

PHAS 7270 (Lab Cognate)

4

BISC 7130 (Anatomy and
Systems)**

5

BISC 7120 (Disease and
Pathology)

4

PA Curriculum*

3

PA Curriculum*

4

19

19

Hours
2

14

16

Senior
First Term
PA Curriculum*

Hours
20

Second Term

Hours

PHAS 7118

2

PHAS 7245 (Medical Ethics)

1

PA Curriculum*
20

14
17

Total credit hours: 156
*

See PA section of the Bulletin. PA courses fulfill remaining elective requirements to complete 128 credits required for the
B.S. degree. All courses completed prior to awarding of B.S. degree count toward the undergraduate GPA and the
determination of academic honors. Completion of the B.S. degree is required by end of the PA2 spring term and before a
student proceeds to the final PA clinical year (summer, fall, spring).

**

Only 3 credits count toward the 33 total credits for the major. The total course credit number counts toward the 128 needed
for the degree.

***

Any statistics course approved for math requirement of the UCCS.

TYPICAL PROGRAM FOR BIOMEDICAL SCIENCES MAJORS - DIRECT ADMIT PHYSICAL
THERAPY STUDENTS
Partnering with the Physical Therapy program at Marquette University, the Biomedical Sciences
Department has established an accelerated option for the Direct Admit Physical Therapy program,

allowing students to complete their undergraduate degree after the first year of the professional phase of
the program. Students who were admitted directly to the Physical Therapy Program or those admitted
following their Junior year (space permitting) must meet the academic standards set by the Physical
Therapy Department to continue in the program. Students who do not meet the academic requirements
work with their advisers to complete the standard Biomedical Sciences major.
Freshman
First Term

Hours

Second Term

Hours

BIOL 1001 (SN)

3

BIOL 1002

3

CHEM 1001

4

CHEM 1002

4

ENGL 1001 (R)

3

ENGL 1002 or COMM 1100 (R)

3

THEO 1001 (T)

3

PSYC 1001 (ISB)

3

Elective

3

PHIL 1001

3

BISC 1001

1
17

16

Sophomore
First Term

Hours

Second Term

BISC 2135

4

BISC 2070

3

BISC 2050

1

Elective

3

UCCS (HCS)

3

PHTH 1001*

1

UCCS LPA (Literature)

3

Lab Cognate (BIOL 2001, CLLS 2200 or CLLS
3160)

3

Developmental or Abnormal Psychology

3

Statistics (MR)***

Elective

3

PHIL 2310 (HNE)

17

Hours

3-4
3
16

Junior
First Term

Hours

Second Term

Hours

PHYS 1001

4

PHYS 1002

4

BISC 4145

4

Cell and Molecular Course

3

Cell and Molecular Course

3

BISC Elective

3

UCCS T

3

BISC Elective

2

Elective

2

Health and Society Requirement**

3

16

15

Senior
First Term
PHTH 4512

Hours
3

Second Term
BISC 4120 (Diseases and Pathology Course)

Hours
3

BISC 7130 (Anatomy and Systems Course)****

5

PHTH 7504

2

PHTH 7503

3

PHTH 7515 (BISC Elective)

4

PHTH 7513

3

PHTH 7516

2

PHIL 4336

1

PHTH 7525

3

PHTH 7528

2

15

16

Total credit hours: 128
*

Students who are not direct admit PT students are not required to complete PHTH 1001, but it is strongly recommended.

**

Any course approved for the Health and Society Cognate. Topics (4930/31) courses that relate to health and society may
be approved on an individual basis. BISC 4275 and CLLS 2060 fulfill either the Health and Society Cognate or BISC
elective, but not both. HEAL 1025 fulfills either the Health and Society Cognate or the UCCS Diverse Cultures requirement,
but not both.

***

Any statistics course approved for math requirement of the UCCS

****Only

3 credits count toward the 33 total credits for the major. The total course credit number counts toward the 128 needed
for the degree.
All courses completed prior to awarding of B.S. degree count toward the undergraduate GPA and the determination of
academic honors. Completion of the B.S. degree is required by end of the DPT5 spring term and before a student proceeds
to the final DPT6 year (summer, fall, spring).

TYPICAL PROGRAM FOR BIOMEDICAL SCIENCES MAJORS - PRE-DENTAL SCHOLARS
Partnering with the School of Dentistry at Marquette University, the Biomedical Sciences Department has
established an accelerated track option through the Pre-Dental Scholar Program, allowing students to
complete their undergraduate degree within the first year of the dental school program. Students who
were admitted directly to the Pre-Dental Scholar Program or those admitted following Freshmen year
must meet the academic standards set by the School of Dentistry to continue in the program. Students
who do not meet the academic requirements work with their advisers to complete the standard
Biomedical Sciences major.
Freshman
First Term

Hours

Second Term

Hours

ENGL 1001 (R)

3

ENGL 1002 (R)

3

CHEM 1001

4

CHEM 1002

4

BIOL 1001 (SN)

3

BIOL 1002

3

UCCS (HCS)

3

PSYC 1001 (ISB)

3

THEO 1001 (T)

3

BISC 1030

1

BISC 1001

1

PHIL 1001

3

17
Sophomore

17

First Term

Hours

Second Term

BISC 2135

4

CHEM 2112

4

CHEM 2111

4

BISC 2070

3

Statistics (UCCS MR)**

3

BIOL 2001

3

UCCS (DC)

3

PHIL 2310 (HNE)

3

Elective

3

Elective

3

17

Hours

16

Junior
First Term

Hours

Second Term

Hours

PHYS 1001

4

PHYS 1002

4

BISC 4145

4

Diseases and Pathology Course

3

3

Cell and Molecular Course

3

3

UCCS (T)

3

3

UCCS LPA (literature)

3

PHIL 4336

1

Diseases and Pathology Course
Health and Society Requirement

*

Elective

17

17

Senior
First Term

Hours

Second Term

BISC 7410 (Cell and Molecular Course)

4

BISC 7516 (BISC elective)

BISC 7514 (BISC Elective)

4

Clinical curriculum***

BISC 7515 (Anatomy and Systems Course)

3

DEIN 7110

3

Clinical curriculum***

9
23

Hours
4

4

Total credit hours: 128
*

Any course approved for the Health and Society Cognate. Topics (4930/31) courses that relate to health and society may
be approved on an individual basis. BISC 4275 and CLLS 2060 fulfill either the Health and Society Cognate or BISC
elective, but not both. HEAL 1025 fulfills either the Health and Society Cognate or the UCCS Diverse Cultures requirement,
but not both.

**

Any statistics course approved for math requirement of the UCCS

***

Individual courses listed above apply towards the BISC major requirements. The remaining clinical curriculum credits in D1
year apply toward the 128 total credits required for the B.S. degree and are included in the GPA calculations for the B.S.
degree and academic honors.

BIOMEDICAL SCIENCES B.S. / M.B.A. ACCELERATED DEGREE PROGRAMS
The Department of Biomedical Sciences together with the Graduate School of Management offers an
accelerated degree program which allow students to earn their B.S. in Biomedical Sciences, and a
master of business administration (M.B.A.), all within a five-year time period.
Marquette undergraduate students majoring in Biomedical Sciences can apply for admission to the
Master of Business Administration (MBA) program in the second semester of their junior year.
Prerequisites for the MBA program include the requirements for the minor in Business Administration,
along with MATH 1400 or 1450 (AP credits accepted). Students accepted into the program are eligible to
enroll in up to 12 credits of MBA coursework during their senior year. Credits obtained for these MBA
courses can be used to fulfill both undergraduate and graduate degree requirements. Due to the number
of prerequisite courses required to apply to the MBA program, this accelerated degree option requires
careful planning as early as freshman year.
Interested students should contact their undergraduate adviser and review the MBA information on the
Graduate School of Management website. Once students inform the Graduate School of Management of
their completion of undergraduate degree requirements, their admission as a regular degree
status student in the Graduate School of Management is activated.

BIOMEDICAL SCIENCES MINOR
Must complete 18 credits with a maximum of 8 courses (allows for three 1-credit courses):
BISC 1030

Introduction to Dentistry (Can only be applied as credit for Pre-Dental Scholars)

1

BISC 1060

Chemistry for the Health Professions

3

BISC 2070

Biochemistry for the Health Professions

3

BISC 2135

Clinical Human Anatomy

4

BISC 3110

Nutritional Aspects of Health

3

BISC 3112

Head and Neck Anatomy

3

BISC 3115

Human Microbiology

3

BISC 3150

General Pathology

3

BISC 3213

Biochemistry

4

BISC 3850

Systems Neuroscience

3

BISC 3859

Evolution

3

BISC 4120

Pharmacology

3

BISC 4140

Functional Neuroanatomy

3

BISC 4145

Human Physiology

4

BISC 4146

Physiology In Depth: Contemporary Issues

1

BISC 4147

Human Physiology Laboratory

1

BISC 4150

Outbreaks, Epidemics and Pandemics

3

BISC 4151

Advanced Pathology

1

BISC 4155

Diseases of the Brain

3

BISC 4160

Molecular Pathology

3

BISC 4165

Microbiology Laboratory

1

BISC 4170

Biology, Moral Behavior and Policy

3

BISC 4173

Principles of Human Embryology

3

BISC 4275

Modern Plagues: Addiction, Obesity and Stress

3

BISC 4214

Advanced Biochemistry

1

BISC 4325

Endocrinology

3

BISC 4340

Human and Applied Medical Genetics

3

BISC 4341

Advanced Cellular Genetics and Cancer

1

BISC 4514

Human Microanatomy

4

BISC 4851

Advanced Systems Neuroscience

1

BISC 4931

Topics in Biomedical Sciences

1-3

BISC 4995

Independent Study in Biomedical Sciences (Maximum of 3 credits applied toward the minor)

1-6

BISC 7130

Human Gross Anatomy (PA and PT students only)

5

CLLS 2200

Concepts in Clinical Laboratory Medicine

3

A maximum of nine transfer credit hours can be applied toward the requirements for a minor.

For students in non-science majors interested in pursuing a minor in biomedical sciences, it is strongly
recommended that BISC 1015 Principles of Human Anatomy and Physiology, offered spring term, is
completed for the UCCS Science and Nature requirement. BISC 1060 Chemistry for the Health
Professions (a fall term course) and BISC 2070 Biochemistry for the Health Professions (a spring term
course) should be the first BISC minor courses completed. These two BISC minor courses fulfill the
chemistry and biochemistry prerequisites for most other BISC minor courses.

Program Director: Doug Lobner, Ph.D.
Honors Committee: Doug Lobner, Ph.D., Bob Peoples, Ph.D., Maria Crowe, Ph.D., Kevin Siebenlist,
Ph.D.
The Disciplinary Honors Program in Biomedical Sciences is designed for students to demonstrate
exceptional work in the areas of research and community engagement, as well maintain high academic
standards. Students involved in this program must go beyond normal expectations in these areas by
generating an honors proposal that integrates coursework, research, community engagement, writing,

and oral presentations into a coherent plan of work. There are two specific focuses within the program,
one in which the emphasis is on scientific research and the other on community engagement, although all
students must include some experience in each area.
Graduation with Disciplinary Honors in Biomedical Sciences requires completion of the portfolio and
participation in a second-semester senior year capstone course. As part of this course, the students are
required to prepare a presentation describing how they completed their Honors Plan.

CURRICULAR REQUIREMENTS
Honors students within each focus are required to complete five courses which may be applied
simultaneously to the Biomedical Sciences major as elective credit. Students should consult the
Biomedical Sciences major bulletin to confirm which Honor’s courses may be used toward Biomedical
Sciences elective credit.
For their laboratory research experience, students within the research focus must complete six credits of
BISC 4995H Honors Independent Study in Biomedical Sciences (students enroll twice, for three credits
each class session) or complete three credits of BISC 4995H Honors Independent Study in Biomedical
Sciences and participate in the Biomedical Sciences Summer Research Program. Participation in the
summer research program is indicated by registration for a 0 credit summer course (BISC 9002H).

RESEARCH FOCUS REQUIREMENTS – 2 COURSES (3 OR 6 CREDITS)
Questions about the research focus can be directed to Dr. Lobner, Doug.Lobner@marquette.edu
◾ Six credits of honors laboratory research (BISC 4991H Honors Community Engagement in
Biomedical Sciences) (enrolling twice, for three credits each class session), or three credits plus
participation in the summer research program (BISC 9002H)
◾ Thematic research plan-related curriculum
◾ Additional extra-curricular activities should be considered (seminar series, etc.)
◾ Inclusion of community engagement component (For example: assist with anatomy lab tours for high
school students)
◾ A written component of the plan is required during one of the independent study courses or the
capstone course.

COMMUNITY ENGAGEMENT FOCUS REQUIREMENTS – 2 COURSES (6 CREDITS)
Questions about the community engagement focus can be directed to Autumn Swanson,
Autumn.Swanson@marquette.edu
◾ Six credits of honors community engagement course (BISC 4995H Honors Independent Study in
Biomedical Sciences) (enrolling twice, for three credits each class session)
◾ Thematic community engagement plan-related curriculum
◾ Additional extra-curricular activities should be considered (seminar series, etc.)

◾ Inclusion of relevant research component (For example: attend a research-based seminar series)
◾ A written component of the plan is required during one of the independent study courses or the
capstone course.

CURRICULAR REQUIREMENTS FOR BOTH THE RESEARCH AND COMMUNITY
ENGAGEMENT FOCUSES – 3 COURSES (3 CREDITS).
In addition to the individual focus requirements, all students within the program must take two one-credit
Honors courses as well as the Honors Program capstone course.
Choose two of the following courses:
BISC 4151H

Honors Advanced Pathology

1

BISC 4146H

Honors Physiology In Depth: Contemporary Issues

1

BISC 4214H

Honors Advanced Biochemistry

1

BISC 4341H

Honors Advanced Cellular Genetics and Cancer

1

BISC 4851H

Honors Advanced Systems Neuroscience

1

Required Capstone:
Disciplinary Honors Capstone (BISC 4997H)

1

ACADEMIC STANDARDS
Students must have a 3.200 cumulative grade point average for entry into the Disciplinary Honors
Program in Biomedical Sciences. Students must achieve a 3.200 cumulative grade point average in order
to graduate with an Honors Program degree. If a student drops below a 3.200 in any given semester
during the junior year or any subsequent year, the student receives a letter of warning from the director. If
a student drops below a 3.200 cumulative GPA, they are placed on Honors Program academic probation;
if they do not achieve a 3.200 cumulative by the end of the following semester, they are removed from
the program. Students must earn a grade of C or better in a course for it to count toward the Honors
Degree.

ELIGIBILITY
The program is structured to be completed over the last two years of a student’s academic career.
Sophomores are eligible to apply to the program near the end of the spring semester as long as they
meet the 3.2 minimum cumulative GPA requirement.

APPLICATION
The application requires a comprehensive Honors Plan addressing three core honors themes: Academic
Excellence, Research, and Community Engagement. Along with the Honors Plan submission, the student
must identify a faculty mentor who will sponsor the plan.

The Disciplinary Honors Program in Biomedical Sciences Committee approves the plans and selects a
limited number of honors applicants to participate in the program.
Sample proposals, application deadline and application forms can be accessed at the Department of
Biomedical Sciences Web page.

COURSES
BISC 1001. Contemporary Issues in Biomedical Sciences. 1 cr. hr.
Introduction to the field of biomedical sciences with a special emphasis on current topics in health and
medicine, development of critical thinking skills, and professional development. S/U grading basis.
Prereq: BISC major with Freshman stndg.
BISC 1010. Contemporary Issues in Nutrition. 3 cr. hrs.
Personalized nutrition applications for health promotion designed for non-science majors. Topics include
scientific methods, nutrients, life cycle nutrition, weight management, disordered eating, dietary
supplements (including botanicals) and nutrition and fitness. Not to be taken for credit by students who
have earned credit for HEAL 2045 or BISC 3110.
BISC 1015. Principles of Human Anatomy and Physiology. 5 cr. hrs.
Principles of Human Anatomy and Physiology is an introduction to the structures and functions of the
human body. Laboratory included.
BISC 1030. Introduction to Dentistry. 1 cr. hr.
An introduction to the diverse aspects of the dental profession, featuring guest speakers and hands-on
laboratory techniques. S/U grade assessment. Prereq: Cons. of dept. ch.
BISC 1060. Chemistry for the Health Professions. 3 cr. hrs.
An introduction to general chemistry and organic chemistry stressing those aspects necessary for the
health professions. Prereq: NURS major.
BISC 2015. Anatomy and Physiology for the Health Sciences 1. 3 cr. hrs.
The first module of a human anatomy and physiology course sequence for pre-professional students in
the health sciences. Provides an introduction to the structures and functions of the human body.
Laboratory included. Prereq: EXPH or ATTR major.
BISC 2016. Anatomy and Physiology for the Health Sciences 2. 3 cr. hrs.
The second module of a human anatomy and physiology course sequence for pre-professional students
in the health sciences. Provides an introduction to the structures and functions of the human body.
Laboratory included. Prereq: BISC 2015.
BISC 2020. Medical Terminology. 1 cr. hr.
Studies medical terminology organized by body systems with a focus on prefixes, suffixes, word roots
and their combining form. Does not apply towards BISC major electives. Prereq: BISC 2135 and BISC
major.

BISC 2050. Organic Chemistry for the Health Sciences. 1 cr. hr.
An introduction to organic chemistry stressing those aspects necessary for biochemistry and health care.
Prereq: CHEM 1001 and CHEM 1002.
BISC 2070. Biochemistry for the Health Professions. 3 cr. hrs.
Survey course of carbohydrates, lipids, proteins, enzymes, bioenergetics, metabolism of carbohydrates,
lipids, proteins, and nucleotides. Emphasis placed on health and disease. Prereq: BISC 1060; or courses
in general and organic chemistry; or cons. of instr.
BISC 2135. Clinical Human Anatomy. 4 cr. hrs.
A regional approach to human anatomy where all body systems are integrated. Correlations between
structure and function are emphasized. Required course for BISC major. Laboratory included. Prereq:
BISC major, BIOL 1002 and Soph. stndg; or cons. of instr.
BISC 3110. Nutritional Aspects of Health. 3 cr. hrs.
Basic principles and fundamentals of human nutrition. Nutrients are discussed in terms of sources,
absorption, metabolism and utilization, deficiency, requirements, and assessment of status. Life cycle
nutrition and nutrition in disease states. Intended audience: future health care professionals. Prereq: A
course in Biochemistry and BISC major; or cons. of instr. Not to be taken for credit by students who have
had BISC 1010 or HEAL 2045.
BISC 3112. Head and Neck Anatomy. 3 cr. hrs.
Survey of neuroanatomy, sensory systems and speech, muscular and vascular systems, and osteology
of the head and neck. An emphasis is placed on functional anatomy and significant clinical correlates.
Laboratory included. Applies toward the Anatomy and Systems Content Area. Prereq: BISC 2135 and
BISC major; or cons. of instr.
BISC 3115. Human Microbiology. 3 cr. hrs.
Provides foundational knowledge of infectious agents of human medical importance and how the body
responds to those pathogens. Covers the physiology, genetics and pathogenesis of diseases caused by
bacteria, viruses, fungi and parasites as well as their diagnosis, prevention and treatment. Microbial
control, antibiotics and vaccination are also covered. Immunology and host-pathogen interactions are
highlighted throughout the course. Applies toward the Cellular and Molecular Content Area. Prereq: BISC
major, BIOL 1002, and a biochemistry course, which may be taken concurrently; or cons. of instr.
BISC 3136. Gross Anatomy for the Biomedical Sciences. 2 cr. hrs.
This undergraduate human gross anatomy laboratory course takes a regional approach to the dissection
of human cadaveric material and includes all body structures/systems. Space reserved for Biomedical
Sciences majors in good standing. Enrollment is limited based upon specimen availability. Applies toward
BISC major as elective credit only. Prereq: BISC 2135 and cons. of instr.
BISC 3150. General Pathology. 3 cr. hrs.
Overview of cellular degenerations, inflammation and neoplasia. Various organ systems and their primary
disease states will then be presented. These systems include musculoskeletal, nervous, cardiovascular,

pulmonary, reproductive, digestive, endocrine, and integument. Taught using lecture note handouts,
Power Point, websites and examination objectives. Applies toward the Diseases and Pathology content
area. Prereq: BISC major and courses in anatomy and physiology, which may be taken concurrently; or
PHTH major; or PHAS major; or cons. of instr.
BISC 3213. Biochemistry. 4 cr. hrs.
The chemistry of cells in health and disease. Structure and function of proteins, carbohydrates, lipids, and
nucleic acids; enzyme function, cell signaling, cellular metabolism and biological information flow
(molecular biology). Prereq: CHEM 2112 or CHEM 2114, which may be taken concurrently.
BISC 3850. Systems Neuroscience. 3 cr. hrs.
Broad overview of neural systems supporting perception, learning, and behavior. Highly integrative with
various thematic content including: functional organization of the nervous system, sensory and motor
systems, neural encoding, motivation, emotion, learning and memory. Application of each topic to mental
health is discussed. Applies toward the Anatomy and Systems Content Area. Prereq: BIOL 1001.
BISC 3859. Evolution. 3 cr. hrs.
Evolution consists of describing its history and analyzing its causes and mechanisms. Emphasizes the
general principles of evolution, the hypotheses about the causes of evolutionary change that apply to the
most organisms, and the major patterns of change that have characterized many different groups.
Prereq: BIOL 1001 and BIOL 1002, a biochemistry course, and cons. of instr.
BISC 3987. Internship in Biomedical Sciences-Work Period. 0 cr. hrs.
Working period of a summer co-op or intern experience in an approved biomedical sciences related field.
Features educational activity and productive work related to health care delivery or industrial or
administrative aspects of health care. Prereq: Cons. of BISC internship director.
BISC 4120. Pharmacology. 3 cr. hrs.
This course covers the fundamentals of human pharmacology and the basic principles dictating drug
action within the human body. The course focuses on the therapeutic actions and clinical applications of
various drug classes with emphasis on cellular mechanisms, physiological responses, adverse reactions,
and clinical indications, accompanied by general discussion on the pathological conditions for which
common therapeutic agents are used. Prereq: BISC major, a course in biochemistry and BISC 4145; or
PHTH major; or cons. of instr.
BISC 4140. Functional Neuroanatomy. 3 cr. hrs.
Examines the basic structure and function of the central nervous system from spinal cord to cerebral
cortex. Material is presented within both clinical and basic contexts. Based on the understanding of the
normal circuitry and function of the brain, students progress towards developing the preliminary skills to
diagnose or explain clinically relevant neurological disorders. Laboratory included. Applies toward the
Anatomy and Systems Content Area. Prereq: BISC 2135 or BISC 7130.
BISC 4145. Human Physiology. 4 cr. hrs.

Human physiology including blood and circulation, muscular, neuronal and sensory systems, renal and
respiratory systems, digestion, metabolism, reproduction, their control by the endocrine and central
nervous systems, and clinical correlates. Prereq: BISC major, BISC 2135, and BISC 2070 or BISC 3213;
or PHAS major.
BISC 4146. Physiology In Depth: Contemporary Issues. 1 cr. hr.
In depth treatment of selected topics in physiology with an emphasis on contemporary issues relevant to
health and physiology. Prereq: BISC 4145.
BISC 4146H. Honors Physiology In Depth: Contemporary Issues. 1 cr. hr.
In depth treatment of selected topics in physiology with an emphasis on contemporary issues relevant to
health and physiology. As an Honors Program course, includes a more intensive research or project
component. Prereq: BISC 4145 and admission to BISC Disciplinary Honors Program.
BISC 4147. Human Physiology Laboratory. 1 cr. hr.
Uses virtual laboratory technology and a team-based learning approach to investigate fundamental
concepts of human physiology. Clinical correlates are emphasized in a problem-based learning format.
Prereq: BISC 4145, may be taken concurrently; cons. of instr.
BISC 4150. Outbreaks, Epidemics and Pandemics. 3 cr. hrs.
Through case studies, discussion, group work and service learning students develop an understanding of
how infectious disease epidemics occur, what can be done to control them and why control efforts
succeed or fail. By exploring the characteristics of pathogens and human hosts that contribute to disease
spread, students gain the knowledge and skills to understand the implications of newly emerging
pathogens and are able to advocate for what needs to be done to prevent outbreaks. Prereq: BISC 3115
or BIOL 3801.
BISC 4151. Advanced Pathology. 1 cr. hr.
In depth coverage of selected topics in pathology, with an emphasis on current topics that are in the news
and relevant to health and disease. Prereq: BISC 3150.
BISC 4151H. Honors Advanced Pathology. 1 cr. hr.
In depth coverage of selected topics in pathology, with an emphasis on current topics that are in the news
and relevant to health and disease. As an Honors Program course, includes a more intensive research or
project component. Prereq: BISC 3150 and admission to BISC Disciplinary Honors Program.
BISC 4155. Diseases of the Brain. 3 cr. hrs.
Primary objective is to better understand brain function by examining pathological states involving the
central nervous system. In the process of developing a deeper understanding of the neurosciences,
presented are opportunities to develop critical thinking skills, utilize the scientific method and explore how
research investigates the complexity of brain function. Explores how deficits in cognition and other
aspects of brain function provides insight into normal brain function and what it means to be human, by
focusing on diseases of the brain. Applies toward the Diseases and Pathology Content Area. Prereq:
BISC 2135.

BISC 4160. Molecular Pathology. 3 cr. hrs.
Cellular and molecular basis of human diseases, therapeutic interventions and current research efforts.
Applies toward the Cell and Molecular Content Area or the Diseases and Pathology Content Area, but not
both. Prereq: BISC major and a course in biochemistry, which may be taken concurrently; or cons. of
instr.
BISC 4165. Microbiology Laboratory. 1 cr. hr.
Introduction to various topics of microbiology laboratory including the isolation, cultivation, enumeration
and characterization of bacteria of human medical importance. Brightfield, darkfield and phase contrast
microscopy are utilized. Specialized techniques include: antibiotic susceptibility testing, anaerobic
cultivation and immunological assays. Prereq: BISC 3115 and cons. of instr.
BISC 4170. Biology, Moral Behavior and Policy. 3 cr. hrs.
A multidisciplinary course on moral decision making as it relates to public policy in healthcare. Examines
the foundation of moral behavior and advances to the neural substrates of decision making with an
emphasis on the learning, reward processing, and emotional systems that control behavior. Also
incorporates discussions of specific ethical issues in biomedical sciences, paying particular attention to
the nature of the dilemma and the voices guiding public policy. Can apply to either the Health and Society
cognate, or the BISC major electives, but not both. Prereq: BISC 2135.
BISC 4173. Principles of Human Embryology. 3 cr. hrs.
System by system approach to the understanding of the sequence of human embryonic and fetal
development. Early events include gametogenesis, implantation and placentation are covered to give a
foundation for discussing the development of major organ systems. Discusses the underlying causes of
morphological errors in the development which lead to congenital malformations. Stresses the effects of
harmful (teratogenic) substances early in the developmental period. Provides a basic understanding of
early inductive influences on major organ systems. Applies toward the Anatomy and Systems Content
Area. Prereq: BIOL 1002 and BISC 2135.
BISC 4214. Advanced Biochemistry. 1 cr. hr.
Biochemistry is the body of knowledge upon which much of medical science is built. A living cell requires
three things in order to maintain and propagate life: precursors, energy and information. Designed around
the in depth examination of structure and function of selected precursors; how they are used to generate
energy, store energy, or build more complex biomolecules; and how the information molecules control
these processes. The topics covered depend on current health news and student interest. Prereq:
BISC 3213.
BISC 4214H. Honors Advanced Biochemistry. 1 cr. hr.
Biochemistry is the body of knowledge upon which much of medical science is built. A living cell requires
three things in order to maintain and propagate life: precursors, energy and information. Designed around
the in depth examination of structure and function of selected precursors; how they are used to generate
energy, store energy, or build more complex biomolecules; and how the information molecules control
these processes. The topics covered depend on current health news and student interest. As an Honors

Program course, includes a more intensive research or project component. Prereq: BISC 3213 and
admission to BISC Disciplinary Honors Program.
BISC 4275. Modern Plagues: Addiction, Obesity and Stress. 3 cr. hrs.
Focuses on the interrelationship and connections between addiction, obesity and stress and their
common underlying mechanisms. The approach is primarily physiological/neurobiological rather than
psychological/sociological. Applies toward the Diseases and Pathology Content Area. Prereq: BISC 4145
and cons. of instr.
BISC 4325. Endocrinology. 3 cr. hrs.
Introduction to the field of endocrinology. Focuses on understanding the endocrine system, principles of
hormone regulation, hormone signaling mechanisms, and endocrine disorders. Topics include:
reproduction, stress responses, metabolic function, growth and homeostasis. Applies toward the
Anatomy and Systems Content Area. Prereq: BIOL 1002, and BISC 4145 or BIOL 3701.
BISC 4340. Human and Applied Medical Genetics. 3 cr. hrs.
Provides an overview of genetic principles that are relevant to human health and disease. Topics include:
packaging and sequence architecture of the human genome, Human Genome Project, patterns of
Mendelian inheritance in humans, development, genetic alterations and metabolic disease
hemoglobinopathies, immunogenetics, genetic testing and gene therapy. Consists of didactic lectures
with interspersed clinical cases. Intended for students interested in a career in medical professions.
Applies toward the Cellular and Molecular Content Area. Prereq: BISC 3213 or BIOL 4101; or PHAS
major; or cons. of instr.
BISC 4341. Advanced Cellular Genetics and Cancer. 1 cr. hr.
A discussion-based focus on current advances in cellular genetics and cancer research. Students
discuss current articles from the news or the primary literature related to the class topics. Includes a
lecture component to provide background information for each topic. Prereq: BISC 4340.
BISC 4341H. Honors Advanced Cellular Genetics and Cancer. 1 cr. hr.
A discussion-based focus on current advances in cellular genetics and cancer research. Students
discuss current articles from the news or the primary literature related to the class topics. Includes a
lecture component to provide background information for each topic. As an Honors Program course,
includes a more intensive research or project component. Prereq: BISC 4340 and admission to BISC
Disciplinary Honors Program.
BISC 4381. Politics of U.S. Health Care. 3 cr. hrs.
Examines the American health care system, health care policies, and underlying politics. Provides an
overview of the organization and financing of health care in the United States. Examines the impact of the
political system, political parties and interest groups, and values on the health care system and health
policies at national and state levels. Covers health care reform politics, including the Democrats’ 2010
Affordable Care Act and Republican reform alternatives. Also focuses on the social determinants of
health and policies for vulnerable populations. Same as POSC 4381. Prereq: Jr. stndg.

BISC 4461. Comparative Health Politics and Policy. 3 cr. hrs.
Explores through comparative analysis the ways in which different nations address the goals of equitable
access, affordability and quality in health care. Considers the similarities and differences in health policy
challenges facing rich and developing nations. Employs comparative analysis of different models of
health care provisions and financing, and examines the underlying politics of health care systems and
policies in different countries. Same as POSC 4461. Prereq: Jr. stndg.
BISC 4514. Human Microanatomy. 4 cr. hrs.
A study of the microscopic structure of cells, tissues and organs of the human body. Emphasis is placed
on structure-function relationships and on the interaction of various cell types, tissues and organ systems.
Includes laboratory. Prereq: BIOL 1001 and BISC 2135; or cons. of instr.
BISC 4851. Advanced Systems Neuroscience. 1 cr. hr.
Discusses current topics in neuroscience research to develop an appreciation for how neuroscientists
unlock the mysteries of the brain to better understand human health and disease. Prereq: BISC 3850.
BISC 4851H. Honors Advanced Systems Neuroscience. 1 cr. hr.
Discusses current topics in neuroscience research to develop an appreciation for how neuroscientists
unlock the mysteries of the brain to better understand human health and disease. As an Honors Program
course, includes a more intensive research or project component. Prereq: BISC 3850 and admission to
BISC Disciplinary Honors Program.
BISC 4931. Topics in Biomedical Sciences. 1-3 cr. hrs.
Selected topics in biomedical sciences. Specific topics will be designated in the Schedule of Classes.
BISC 4986. Internship in Biomedical Sciences. 1-3 cr. hrs.
Co-op or intern experience in the biomedical industry. Features educational activity and productive work
related to health care delivery or industrial or administrative aspects of health care. S/U grade
assessment. Limited to a maximum of 6 credits with a maximum 3 credits applied towards the BISC
major. Prereq: Cons. of dept. via Internship Director.
BISC 4987. Internship in Biomedical Sciences-Grading Period. 1-3 cr. hrs.
Working period of a summer co-op or intern experience in an approved biomedical sciences related field.
Features educational activity and productive work related to health care delivery or industrial or
administrative aspects of health care. S/U grade assessment. Limited to a maximum of 6 credits with a
maximum of 3 credits applied toward the BISC major. Prereq: Cons. of BISC internship director.
BISC 4988. Research Internship in Biomedical Sciences. 1-3 cr. hrs.
Mentored research on a topic approved by Biomedical Sciences in an off-campus research laboratory.
Can be taken for a maximum total of 6 credits, maximum of 3 credits can be applied toward BISC major.
Prereq: Cons. of dept. ch.
BISC 4991H. Honors Community Engagement in Biomedical Sciences. 1-3 cr. hrs.

Students are expected to not just be involved in community engagement, but to develop a new
community engagement program. At the end of the term students give a PowerPoint presentation to the
biomedical sciences faculty. A paper may be required by the faculty mentor. As an Honors Program
course, includes a more intensive research or project component. Prereq: Admission to BISC Disciplinary
Honors Program.
BISC 4995. Independent Study in Biomedical Sciences. 1-6 cr. hrs.
Research on a selected topic under the direction of a faculty member of the Department of Biomedical
Sciences. Can be taken for a maximum total of 6 credits, maximum of 3 credits can be applied towards
BISC major. Prereq: Cons. of dept. ch.
BISC 4995H. Honors Independent Study in Biomedical Sciences. 1-6 cr. hrs.
Research on a selected topic under the direction of a faculty member of the Department of Biomedical
Sciences. Can be taken for a maximum total of 6 credits, maximum of 3 credits can be applied towards
BISC major. As an Honors Program course, includes a more intensive research or project component.
Prereq: Cons. of dept. ch. and admission to BISC Disciplinary Honors Program.
BISC 4997H. Capstone for Disciplinary Honors Program in Biomedical Sciences. 1 cr. hr.
Designed to assist the student in reflecting on the entirety of their honors experience and generating a
comprehensive presentation of that experience. As an Honors Program course, includes a more intensive
research or project component. Prereq: Admission to BISC Disciplinary Honors Program.
BISC 7001. Principles of Dentistry. 1 cr. hr.
Surveys the dental profession from the perspectives of participating clinicians, residents and students.
Included is an introduction to clinical specialties, procedures, practice settings, as well as alternatives to
clinical practice. S/U grade assessment. Prereq: Enrolled in the Biomedical Sciences Pre-Dental PostBaccalaureate program.
BISC 7002. Dental Health and Society. 1 cr. hr.
An introduction to the field of dentistry with an emphasis on how it can impact an individual’s overall
health and address dental health disparities in the country. Prereq: Enrolled in the Biomedical Sciences
Pre-Dental Post-Baccalaureate program.
BISC 7005. Professional Development 1. 0 cr. hrs.
Designed to focus on and improve the skills necessary for a successful application to dental school or
other graduate/career path upon completion of the program. Focuses on the application building aspect
within career development. SNC/UNC grade assessment. Prereq: Enrolled in the Biomedical Sciences
Post-Baccalaureate certificate program.
BISC 7006. Professional Development 2. 0 cr. hrs.
Designed to focus on and improve the skills necessary for a successful application to dental school or
other graduate/career path upon completion of the program. Focuses on the interview skill aspect of
career development. SNC/UNC grade assessment. Prereq: Enrolled in the Biomedical Sciences PostBaccalaureate certificate program.

BISC 7007. Professional Development 3. 0 cr. hrs.
Designed to focus on and improve the skills necessary for a successful application to dental school or
other graduate/career path upon completion of the program. Focuses on the transition from the postbaccalaureate program to the student's future goals. SNC/UNC grade assessment. Prereq: Enrolled in
the Biomedical Sciences Post-Baccalaureate certificate program.
BISC 7021. Medical and Dental Terminology. 1 cr. hr.
Provides a foundation for the understanding and use of common terminology in the medical field, with
particular emphasis on dentistry. Designed to introduce basic prefixes, suffixes, and word roots, and their
combining forms, as well as advanced clinical terminology specific to the dental profession. Prereq:
Enrolled in the Biomedical Sciences Pre-Dental Post-Baccalaureate program.
BISC 7120. Medical Pharmacology. 4 cr. hrs.
Fundamentals of human pharmacology and basic principles dictating drug actions within the human body
with emphasis on applications in general medicine. Focuses on the therapeutic actions and clinical
applications of various drug classes. Topics include: cellular mechanisms, physiological responses,
adverse reactions, drug-drug interactions, and clinical indications, accompanied by discussion on the
pathological conditions for which common therapeutic agents are used. Applications of pharmacology
commonly encountered by physician assistants are presented and are reinforced through interactive
clinically correlated lectures presented by practicing physicians and physician assistants. Prereq:
BISC 4145 and PHAS major.
BISC 7130. Human Gross Anatomy. 5 cr. hrs.
A human gross anatomy course including lecture and a cadaver dissection laboratory. Anatomy of the
limbs, back, thorax, abdomen, pelvis, and head and neck is approached on a regional basis. Lectures
emphasize regional anatomical relationships, functional aspects of the systems, and provide a guide to
the dissections. Applies toward the Anatomy and Systems Content Area, but only 3 of the 5 credits apply
toward the 33 credits required for the major. Prereq: PHTH major; or PHAS major only.
BISC 7150. Outbreaks, Epidemics and Pandemics. 3 cr. hrs.
Through case studies, discussion, group work and service learning students develop an understanding of
how infectious disease epidemics occur, what can be done to control them and why control efforts
succeed or fail. By exploring the characteristics of pathogens and human hosts that contribute to disease
spread, students gain the knowledge and skills to understand the implications of newly emerging
pathogens and are able to advocate for what needs to be done to prevent outbreaks.
BISC 7160. Foundations in Public Health. 3 cr. hrs.
Exploration of select public health issues with an emphasis on dental health disparities. Service learning
experiences are incorporated to further the student's integration of public health issues with the dental
profession. Prereq: Enrolled in the Biomedical Sciences Pre-Dental Post-Baccalaureate program.
BISC 7213. Clinical Biochemistry. 4 cr. hrs.
Examines biochemistry of human cells. Examines the chemistry of amino acids, proteins, carbohydrates,
lipids, and nucleic acids. Explores the metabolism and metabolic regulation or these molecules, as well

as changes in disease states. When necessary, compares and contrasts human biochemistry with that of
bacterial cells. Prereq: General and organic chemistry and enrolled in the Biomedical Sciences PreDental Post-Baccalaureate program.
BISC 7215. Clinical Microbiology with Lab. 4 cr. hrs.
Focuses on the general biology of bacterial, viral, fungal and parasitic pathogens of human medical
importance and the response of the human host. Laboratory sessions reinforce content from lectures and
introduce students to laboratory skills including isolation, cultivation, enumeration, and characterization of
bacteria of human medical importance. Utilizes Brightfield microscopy. Specialized techniques include
antibiotic susceptibility testing, anaerobic cultivation, biochemical tests and immunological assays.
Prereq: Enrolled in the Biomedical Sciences Pre-Dental Post-Baccalaureate program.
BISC 7235. Principles of Dental Gross Anatomy. 3 cr. hrs.
Provides students with a foundation in human anatomy, with focus on regions most relevant to dental
medicine. Emphasizes correlations between structure, function, and clinical application. Includes
laboratory. Prereq: Enrolled in the Biomedical Sciences Pre-Dental Post-Baccalaureate program.
BISC 7410. Microbiology. 4 cr. hrs.
Focuses on infectious agents of human medical importance and on the host pathogen interaction. Topic
areas include: the general characteristics of bacteria, viruses, fungi and parasites as well as the etiology,
pathogenesis, laboratory identification and epidemiology of selected diseases. Control of microorganisms
is discussed in terms of sterilization, disinfection, chemotherapy and immunization. The immune system
and the immune response are discussed. Applies toward the Cell and Molecular Content Area. Prereq:
School of Dentistry or PHAS major.
BISC 7514. General Histology. 4 cr. hrs.
This course is a study of the normal microscopic structure and function of human cells, tissues and
organs. The structural basis for various physiological and pathological processes such as inflammation
and endocrine cycles is presented. The student is also introduced to tissues of the oral region that are
studied in detail in DENT 7121. Laboratory exercises promote visual identification of structure. Prereq:
School of Dentistry only.
BISC 7515. Biomedical Systems 1. 3 cr. hrs.
Provides an introduction to human anatomy of the head and neck region. Topics include the skull,
temporomandibular joint, muscles of mastication and facial expression and an overview of the orbital and
cervical regions. Structural and functional relationships between the cranial nerves and central
neuroanatomical pathways are presented along with selected clinical correlations. Begins to build the
foundational knowledge of the biomedical systems that is necessary for dental students as they start
patient rounds during the first semester. Applies toward the Anatomy and Systems Content Area. Prereq:
School of Dentistry.
BISC 7516. Biomedical Systems 2. 4 cr. hrs.
A human gross anatomy course for dental students that integrates lecture with a cadaver dissection
laboratory. Follows the neurocranial anatomy course with expanded topics and detailed dissections of the

head and neck regions. Lectures and dissections of the thorax, abdomen and pelvis, along with lectures
on the upper and lower extremities are included. Part of a biomedical systems course sequence
integrating anatomy, physiology, pathology, and dental clinical correlates. Prereq: School of Dentistry
only.
BISC 7517. Biomedical Systems 3. 4 cr. hrs.
Module 3 of a systems-based course integrating anatomy, physiology and pathology including dental
clinical correlates. Prereq: School of Dentistry only.
BISC 7518. Biomedical Systems 4. 4 cr. hrs.
Module 4 of a systems-based course integrating anatomy, physiology and pathology including dental
clinical correlates. Prereq: School of Dentistry only.
BISC 7520. Dental Pharmacology. 4 cr. hrs.
Fundamentals of human pharmacology and basic principles dictating drug actions within the human body
with emphasis on applications in dentistry. Focuses on the therapeutic actions and clinical applications of
various drug classes. Topics include: cellular mechanisms, physiological responses, adverse reactions,
drug-drug interactions, and clinical indications, accompanied by discussion on the pathological conditions
for which common therapeutic agents are used. Applications of pharmacology commonly encountered by
dentists are presented and are reinforced through interactive clinically correlated lectures presented by
dental professionals. Prereq: School of Dentistry only.
BISC 7550. Remediation. 0-6 cr. hrs.
Variable credits. Variable titles.0 credit will be SNC/UNC grade assessment; 1-6 credits will be graded.
Prereq: Cons. of dept. ch. only.
BISC 7995. Independent Study in Biomedical Sciences. 1-6 cr. hrs.
Research on a selected topic under the direction of a faculty member of the Department of Biomedical
Sciences. Can be taken for a maximum total of 6 credits, maximum of 3 credits can be applied towards
BISC major.
BISC 9002H. Honors Student Study/Research Placeholder in Biomedical Sciences. 0 cr. hrs.
Used to enroll a honors student who is not enrolled in the term, but is on campus for an educational
experience other than academic credit, such as work in a lab or clinic. Used for tracking purposes only.
SNC/UNC grade assessment. Prereq: cons. of dpt. ch.

DEPARTMENT OF CLINICAL LABORATORY SCIENCE
Chairperson: April L. Harkins, Ph.D., MT(ASCP)
Department of Clinical Laboratory Science website
The mission of the Department of Clinical Laboratory Science is to educate persons who will be highly
skilled in laboratory medicine and who will possess those professional qualities necessary for the practice
of clinical laboratory science. The degree awarded in this department qualifies one to work as a clinical
laboratory scientist (aka, medical laboratory scientist or medical technologist) in hospital laboratories,
clinics, physicians’ offices, research and teaching laboratories, as well as in biotechnology and
pharmaceutical companies and public health labs. The course work provides the foundations necessary
for individuals to qualify for medical school, graduate schools and other professional programs.
The Clinical Laboratory Science major is an integrated four-year curriculum leading to a bachelor of
science degree. The first three years are spent in classrooms and labs on campus. The teaching
laboratories on the university campus are structured to simulate a clinical setting and students have
opportunities to experiment with modern technologies and diagnostic instrumentation. The clinical
practicum required for this degree occurs during the fourth year and involves clinical rotations in
laboratories in the Metro Milwaukee area.

ACCREDITATION
The Clinical Laboratory Science Program is accredited by the National Accrediting Agency for Clinical
Laboratory Sciences; 5600 N. River Road, Suite 720; Rosemont, IL 60018; (773) 714-8880. Upon
successful completion of the course work and practicum, students are eligible for the appropriate
certification and/or licensure examinations. The university assumes no responsibility for the success of its
students in obtaining professional certification or other types of professional licensure.

ADMISSION REQUIREMENTS
Applicants to the Department of Clinical Laboratory Science are expected to fulfill the university
admission requirements. Entering freshmen are accepted to the Fall term. In addition to the university
admission requirements, applicants must have completed two laboratory sciences, one of which must be
chemistry. Three years of advanced high school mathematics and high school physics are also
recommended. For students applying for admission with advanced standing from another institution or as
transfers from within the university, the general university regulations apply. The number of students
admitted with advanced standing or as transfers with any classification depends upon available openings
in the class for which the applicant qualifies. Advanced standing or transfer students are never accepted
for admission to the senior year only.
Certain essential functions represent the non-academic requirements of the program that a student must
possess to successfully complete the program and become employable. These include the ability to
distinguish colors, the ability to learn to perform and interpret highly complex testing methods and the

ability to disseminate information in an accurate and confidential manner. Students must have good
tactile skills, possess adequate physical and emotional health to work under stress and time constraints
and demonstrate respect and care for others. Students must also be able to work efficiently and
accurately in a clinical laboratory environment that often includes:
◾ Loud noises
◾ Strong odors
◾ Biohazardous materials
◾ Repetitive motions
◾ Standing for long periods of time
Ordinarily, the following courses are not accepted from other institutions:
CLLS 2200

Concepts in Clinical Laboratory Medicine

3

CLLS 4124

Medical Bacteriology

4

CLLS 4127

Medical Microbiology

4

CLLS 4140

Laboratory Instrumentation

3

CLLS 4173

Analytical and Clinical Chemistry

4

CLLS 4174

Clinical Hematology 1

4

Total Credit Hours

22

Due to the nature of the content of the following courses, a student who has already completed these
courses must repeat them if five or more years has lapsed between the time the course was completed
and the date of enrollment in the senior year.
BISC 2070

Biochemistry for the Health Professions

3

BISC 3213

Biochemistry

4

CLLS 4124

Medical Bacteriology

4

CLLS 4127

Medical Microbiology

4

Total Credit Hours

15

Ordinarily, the following must be taken during the year immediately preceding the senior year:
CLLS 4124

Medical Bacteriology

4

CLLS 4127

Medical Microbiology

4

CLLS 4140

Laboratory Instrumentation

3

CLLS 4173

Analytical and Clinical Chemistry

4

CLLS 4174

Clinical Hematology 1

4

Total Credit Hours

19

PROFESSIONAL STANDARDS
In addition to being evaluated through the use of written examinations and assignments, class
participation and practical examinations, clinical laboratory science students are also evaluated with
respect to their professional qualities. The instructors in most clinical laboratory science courses
complete a written evaluation of each student. Students who fail to comply with the rules and regulations
of the department with respect to immunizations, health insurance, safety, honesty or whose conduct or
health is unsatisfactory may be dismissed from the CLLS major.
During the senior year, students are subject to academic and professional policies of the department as
well as the rules and regulations of the affiliating clinical facility to which they are assigned. Students in
the senior year who are in violation of the rules and regulations of the clinical facility are subject to
dismissal from that facility. This action is under the jurisdiction of the authorities of that institution in
consultation with the university department chair.
In clinical laboratory science courses, a student who in any way acts dishonestly in class assignments or
examinations is in violation of the University Academic Misconduct Policy and is subject to the
procedures outlined within the policy and may be subject to dismissal from the program.
For the safety of patients, peers and themselves, students are required to dress appropriately while
attending clinical laboratory science sessions for all courses.

ACADEMIC PROGRESSION
Successful program progression requires students to complete each term in a lock-step sequence with a
grade of C or higher in all major courses. Each course is only offered once each academic year and
should a student fall out of sequence, they are delayed one year to continue. Students who fail to
maintain progress necessary to meet the minimum requirements because of grade point average or
excessive failure (F or U) grades are subject to review by the CLLS Progress and Promotions Committee,
and they may be dismissed from the CLLS major.
During the senior year the academic actions taken are varied in severity dependent upon the scholastic
and/or professional deficiency. These actions are the following: written academic warning,
clinical academic warning, clinical censure and required to withdraw. The method of making up
unacceptable grades during the senior year which have resulted in the issuing of an action of clinical
academic warning or clinical censure are determined by mutual agreement between the university
department chair and the affiliation clinical program director. The CLLS Progress and Promotions
Committee prescribes, in writing, conditions under which these students are allowed to continue.
Students who do not meet the conditions thus stipulated are dismissed from the major.
Junior students must have a criminal background check prior to beginning their clinical assignments.
Some clinical sites may have requirements beyond those of the university (e.g. physical examination,
drug testing, etc.). Seniors are expected to participate in the state clinical laboratory science conference.

DEGREE REQUIREMENTS
Candidates for the baccalaureate degree in Clinical Laboratory Science must complete a minimum of 128
credit hours including the following requirements.
Course requirements and regulations are subject to change on an annual basis and depend upon the
demands of the profession and requirements for accreditation and/or certification. Students are subject to
these changes regardless of the date of their matriculation in the major.

CORE CURRICULUM REQUIREMENTS
Students majoring in Clinical Laboratory Science must complete a minimum of 37 semester hours of core
curriculum requirements. The University Core of Common Studies (UCCS) curriculum is included in the
Clinical Laboratory Science (CLS) Core Curriculum requirements. Students must have a cumulative GPA
of 2.200 and at least a 2.00 in their required science, mathematics, and CLS courses at the conclusion of
their junior year to continue in the program.
Area

Credit Hours

UCCS Requirements

33-36

Required Science and Medical Ethics Cognates

23-25

Major

56

General Electives

to achieve 128 total credits

CORE CURRICULUM REQUIREMENTS:
UCCS Rhetoric (R)*

6

Any approved UCCS Rhetoric courses
UCCS Mathematical Reasoning (MR)
MATH 1700
or PSYC 2001

3
Modern Elementary Statistics
Psychological Measurements and Statistics

UCCS Diverse Cultures (DC)

3

Any approved UCCS DC course
UCCS Histories of Cultures and Societies (HCS)

3

Any approved UCCS HSC course
UCCS Individual and Social Behavior (ISB)

3

Any approved UCCS ISB course
UCCS Literature and Performing Arts (LPA)

3

Any approved UCCS LPA course
UCCS Science and Nature (SN)
BIOL 1001
UCCS Human Nature and Ethics (HNE)

3
General Biology 1
6

PHIL 1001

Philosophy of Human Nature

PHIL 2310

Theory of Ethics

UCCS Theology (T)
THEO 1001

6
Introduction to Theology

One additional approved UCCS Theology course
Total Credit Hours

36

*ENGL 1001 Rhetoric and Composition 1 and ENGL 1002 Rhetoric and Composition 2 are
recommended for pre-professional students.
SCIENCE AND MEDICAL ETHICS COGNATE REQUIREMENTS:
PHIL 4336

Applied Ethics for the Health Sciences

1

BIOL 1002

General Biology 2

3

CHEM 1001

General Chemistry 1

4

CHEM 1002

General Chemistry 2 *

4

CHEM 2111

Organic Chemistry 1

4

A course in biochemistry:

3-4

BISC 2070

Biochemistry for the Health Professions *

BISC 3213

Biochemistry *

A course in physiology:

4-5

BISC 1015

Principles of Human Anatomy and Physiology *

BISC 4145

Human Physiology *

Total Credit Hours
*

23-25

Indicates essential cognate courses, the subject matter of which is deemed essential to the understanding of clinical
laboratory science course work, which must be completed with a grade of C or better.

MAJOR AND ESSENTIAL COURSE REQUIREMENTS
Students must also achieve a grade of C or better in all CLLS major courses and the essential courses
identified above.
CLLS major courses and essential cognate courses in which grades lower than a C have been earned
must be repeated or the student demonstrate proficiency in the discipline by some other method as
approved by the promotions committee. Students who complete guided study (CLLS 1100 Guided Study
in Clinical Laboratory Science) to establish proficiency are issued a grade of CR. A student will not
normally be permitted to repeat more than two of these courses.

CLINICAL LABORATORY SCIENCE MAJOR
The following courses constitute the Clinical Laboratory Science major:

MAJOR COURSE REQUIREMENTS:
CLLS 1200

Professional Issues in CLLS

0

CLLS 2200

Concepts in Clinical Laboratory Medicine

3

CLLS 3160

Molecular Diagnostics: Laboratory Techniques

3

CLLS 4124

Medical Bacteriology

4

CLLS 4127

Medical Microbiology

4

CLLS 4140

Laboratory Instrumentation

3

CLLS 4174

Clinical Hematology 1

4

CLLS 4173

Analytical and Clinical Chemistry

4

CLLS 4180

Concepts in Clinical Education Methods and Practicum

1

CLLS 4181

Modern Management Concepts for the Clinical Laboratory and Practicum

1

CLLS 4183

Clinical Chemistry and Practicum

6

CLLS 4184

Clinical Hematology 2 and Practicum

4

CLLS 4185

Clinical Hemostasis and Practicum

3

CLLS 4186

Clinical Immunohematology and Practicum

6

CLLS 4187

Clinical Immunology and Practicum

2

CLLS 4188

Clinical Microbiology and Practicum

6

CLLS 4189

Clinical Urinology and Practicum

2

Total Credit Hours

56

GENERAL ELECTIVES - 12 CREDITS

Students may choose from any university offerings to earn a total of 12 credits of general electives. Upon
arrival at Marquette University the student’s adviser works out a program that is best suited to the needs
of the student. The science requirements are subject to revision.

TYPICAL PROGRAM FOR CLINICAL LABORATORY SCIENCE MAJORS
Freshman
First Term

Hours

Second Term

Hours

3

**

BIOL 1002

3

CHEM 1001

4

CHEM 1002

4

CLLS 1100

0

ENGL 1002 or COMM 1100
(R)

3

ENGL 1001 (R)

3

MATH 1700

3

UCCS (ISB)

3

Elective

3

Elective

3

BIOL 1001 (SN)

*

16

16

Sophomore
First Term

Hours

Second Term

Hours

CHEM 2111

4

BISC 2070 (**)

3

CLLS 2200

3

BISC 1015

5

UCCS (HCS)

3

UCCS (LPA)

3

PHIL 1001 (HNE)

3

PHIL 2310 (HNE)

3

THEO 1001 (T)

3
16

14

Junior
First Term

Hours

Second Term

Hours

CLLS 3160*

3

CLLS 4127

4

CLLS 4124

4

CLLS 4140

3

UCCS (DC)

3

CLLS 4174

4

UCCS (T)

3

PHIL 4336

1

Elective

3

Elective

3

16

15

Summer Term
CLLS 4173

Hours
4

4

Senior
First Term

Hours

Second Term

CLLS 4180

1

CLLS 4186

6

CLLS 4181

1

CLLS 4187

2

CLLS 4183

6

CLLS 4188

6

CLLS 4184

4

CLLS 4189

2

CLLS 4185

3
15

Hours

16

Total credit hours: 128

The senior year (clinical phase) consists of 38 consecutive weeks usually beginning in the Summer term.
*

Offered only in the Fall term of each academic year.

**

Offered only in the Spring term of each academic year.

+

Must be taken in the term immediately preceding the clinical phase.

TYPICAL PROGRAM FOR CLINICAL LABORATORY SCIENCE MAJORS - PRE-MEDICAL
Freshman
First Term

Hours

CLLS 1100

0

Second Term
BIOL 1002**

Hours
3

BIOL 1001 (SN)*

3

CHEM 1002

4

CHEM 1001

4

ENGL 1002 (R)

3

ENGL 1001 (R)

3

MATH 1700 (MR)

3

THEO 1001

3

PSYC 1001 (ISB)

3

SOCI 1001

3
16

16

Sophomore
First Term

Hours

Second Term

Hours

CHEM 2111

4

BIOL 2001

3

CLLS 2200

3

CHEM 2112

4

PHYS 1001

4

PHYS 1002

4

PHIL 1001 (HNE)

3

PHIL 2310

3

UCCS LPA

3

UCCS HCS/DC (dual
application)

3

17

17

Junior
First Term

Hours
*

Second Term

Hours

BISC 3213

4

BISC 4145

4

CLLS 3160*

3

CLLS 4127

4

CLLS 4124

4

CLLS 4140

3

PHIL 4336

1

CLLS 4174

4

UCCS (T)

3
15

15

Senior
First Term

Hours

Second Term

CLLS 4180

1

CLLS 4186

6

CLLS 4181

1

CLLS 4187

2

CLLS 4183

6

CLLS 4188

6

CLLS 4184

4

CLLS 4189

2

CLLS 4185

3
15

Total credit hours: 131
*

Offered only in the Fall term of each academic year.

**

Offered only in the Spring term of each academic year.

+

Must be taken in the term immediately preceding the clinical phase.

Hours

16

Summer Term
CLLS 4173

Hours
4

4

COURSES
CLLS 1001. Introduction to Clinical Laboratory Methods. 1 cr. hr.
Fundamental concepts in laboratory analysis and data correlation. Topics limited to specific disease
entities. Laboratory exercises include certain aspects of clinical chemistry, clinical hematology and clinical
microbiology. (Saturdays). Prereq: Enrolled in CLLS Young Scholar Program.
CLLS 1100. Guided Study in Clinical Laboratory Science. 0-2 cr. hrs.
Analysis of selected topics under faculty supervision. Primarily for undergraduate students who wish to
enhance their knowledge in selected disciplines through guided study. 0 credit will be SNC/UNC grade
assessment; 1-2 credits will be graded. Prereq: CLLS major; or cons. of dept. ch.
CLLS 1200. Professional Issues in CLLS. 0 cr. hrs.
Introduction to Clinical Laboratory Science as a profession and to the department and major at
Marquette. Includes topics to assist the student in a successful transition to college including the advising
process. SNC/UNC grade assessment. Prereq: CLLS major.
CLLS 2050. Forensic Science. 3 cr. hrs.
An introduction to the principles of forensic science. An overview of criminal law, the crime scene,
evidence collection and processing, forensic medicine (pathology) drugs and toxins, firearms, questioned
documents, trace evidence, fingerprints and DNA as evidence. Emphasis on the investigatory role of the
forensic scientist. Laboratory sessions reinforce information from lectures and provide hands-on
experiences, including homicide scene investigation techniques, molecular biology procedures.
CLLS 2060. Public Health. 3 cr. hrs.
An exploration and overview of public health medicine and its contribution to prevention and control of
disease. Provides familiarization with epidemiology surveillance and investigation methods, including
statistical tools. Included is an introduction to the following components of public health medicine:
communicable and non-communicable disease diagnosis and monitoring, environmental and foodborne
health concerns, social and behavioral health issues, community health services, and the bioterrorism
response network.
CLLS 2200. Concepts in Clinical Laboratory Medicine. 3 cr. hrs.
Introduction to pathophysiology and the basic laboratory techniques of clinical pathology. Lecture and
laboratory sessions limited to selected topics in hematology, immunohematology and clinical chemistry.
Prereq: CLLS major and BIOL 1001 & 1002(BIOL 1002 can be taken concurrently); and CHEM 1001 &
1002(CHEM 1002 can be taken concurrently).
CLLS 3160. Molecular Diagnostics: Laboratory Techniques. 3 cr. hrs.
Medical and forensic molecular biology, including a review of DNA/RNA structure and function, will be
covered. Relevant laboratory techniques include isolation of genomic DNA from various tissue samples,
PCR RFLP, molecular diagnosis of cancer, detection of infectious agents and identification of inherited
diseases. Prereq: CLLS or BISC major & biochemistry (can be taken concurrently).

CLLS 4124. Medical Bacteriology. 4 cr. hrs.
Emphasis on the theoretical foundations and methodologies needed in a medical bacteriology laboratory.
Topics include: cultivation, isolation, microscopy, and antibiotic susceptibility testing. Morphological,
cultural, biochemical, and immunological characteristics of bacteria examined as a basis for their
differentiation and identification. Epidemiology, pathogenicity, and treatment of bacterial infections
explored. Concepts of the immune response included. Prereq: CLLS major and biochemistry course,
which may be taken concurrently.
CLLS 4127. Medical Microbiology. 4 cr. hrs.
Study of the identification and differentiation of pathogens and normal flora of humans based upon
correlation of morphological, biochemical, immunological, and molecular characteristics. Epidemiology,
pathogenicity, and treatment modalities are also investigated. Fungi, parasites, viruses, and bacteria are
studied. Laboratory involves isolation and identification of medically important microorganisms, including
proper patient specimen processing. Prereq: CLLS major and CLLS 4124.
CLLS 4140. Laboratory Instrumentation. 3 cr. hrs.
Application of the principles of basic electronics, spectrophotometry, flurometry, electrochemistry, flame
emission, atomic absorption and flow cytometry to laboratory instruments used in diagnostic and
research laboratories. Selected laboratory experiments investigate these applications as related to
clinical chemistry and hematology. Background in quality assurance is provided. Focuses on team
problem-solving and instrument trouble-shooting. Prereq: CLLS major and biochemistry course, which
may be taken concurrently.
CLLS 4173. Analytical and Clinical Chemistry. 4 cr. hrs.
Concepts of analytical chemistry including mathematical treatment of data, chemical and acid-base
equilibria, buffers and electrochemistry. Application of theoretical aspects to measurement and evaluation
of acid-base and electrolyte balance in the human body. Principles and application of electrophoretic and
chromatographic analysis of clinical specimens. The components of blood and body fluids and their
chemical analysis in disease states. Selected laboratory exercises emphasize quality assurance and
integration of automated and manual clinical methods. Prereq: Biochemistry and physiology courses and
CLLS major.
CLLS 4174. Clinical Hematology 1. 4 cr. hrs.
Study of identification and differentiation of blood and bone marrow cells with emphasis on morphology,
function and pathology of these cells. Includes the study of blood parasites. Principles of methodologies
used and their relationship to diagnosis and treatment of disease. Laboratory provides experience in
identification of cellular elements in normal and disease states. Prereq: CLLS major and biochemistry
course.
CLLS 4180. Concepts in Clinical Education Methods and Practicum. 1 cr. hr.
Educational concepts especially appropriate to instruction in a clinical setting using clinical materials.
Concepts discussed include: writing learning objectives, learning styles, testing and evaluation methods
and use of audio-visuals. Prereq: CLLS major and CLLS 4173.

CLLS 4181. Modern Management Concepts for the Clinical Laboratory and Practicum. 1 cr. hr.
Comparison of management theories and styles for effective leadership. Principles and methods of
communication essential to the delivery of quality health care. Strategic financial planning ensuring cost
effectiveness in the diagnostic laboratory. Statistical analysis comparing alternative methodologies for
selection of reliable laboratory procedures. Selected projects relating managerial practices to clinical
laboratory organization and use of laboratory data systems for health care delivery. Prereq: CLLS major
and CLLS 4173.
CLLS 4183. Clinical Chemistry and Practicum. 6 cr. hrs.
The chemical constituents of blood and other body fluids in health and disease. Principles of the methods
used in qualitative and quantitative determination of these constituents. Treatment of the theoretical
aspects of instrumentation used in these determinations. Prereq: CLLS major and CLLS 4173.
CLLS 4184. Clinical Hematology 2 and Practicum. 4 cr. hrs.
Quantitative and qualitative study of blood, bone marrow and body fluid cells and alterations present in
disease. Principles of procedures used. Methods of obtaining and preserving blood specimens with
consideration of the theory and practice of aseptic technique. Prereq: CLLS major and CLLS 4173.
CLLS 4185. Clinical Hemostasis and Practicum. 3 cr. hrs.
The components in the blood related to the hemostatic mechanisms, the principles of the procedures
involved and their relationship to the diagnosis and treatment of disease. Prereq: CLLS major and
CLLS 4173.
CLLS 4186. Clinical Immunohematology and Practicum. 6 cr. hrs.
Therapeutic and diagnostic aspects of immunohematology. Aspects of blood transfusion and of methods
used in preservation and selection of properly matched blood for transfusion. Prereq: CLLS major and
CLLS 4173.
CLLS 4187. Clinical Immunology and Practicum. 2 cr. hrs.
The diagnostic procedures used to determine immune system status and diagnosing immunodeficiency,
autoimmunity and immunoproliferative diseases. The use of immunoassays to diagnose bacterial and
viral infections and malignancies. Basic immunology is reviewed. Prereq: CLLS major and CLLS 4173.
CLLS 4188. Clinical Microbiology and Practicum. 6 cr. hrs.
Advanced study of pathogenic and normal flora microorganisms having medical importance. Includes
methods for obtaining and handling specimens for culture as well as principles of current instrumentation.
Identification protocol include cultural, morphological, biochemical, immunological, and molecular
characteristics. Examines pathophysiology of infectious diseases caused by bacteria, fungi, parasites and
viruses. Prereq: CLLS major and CLLS 4124, CLLS 4127 and CLLS 4173.
CLLS 4189. Clinical Urinology and Practicum. 2 cr. hrs.
Physical, chemical and microscopic study of urine with emphasis on the changes exhibited in disease
with related physiology. Prereq: CLLS major and CLLS 4173.

CLLS 4931. Topics in Clinical Laboratory Science. 1-4 cr. hrs.
Selected topics in clinical laboratory science. Specific topics determined each term.
CLLS 4995. Independent Study in Clinical Laboratory Studies. 1-4 cr. hrs.
Advanced study of a selected topic under the direction of a faculty member from the Department of
Clinical Laboratory Science. Prereq: Cons. of dept. ch.
CLLS 7124. Medical Bacteriology. 4 cr. hrs.
Emphasis on the theoretical foundations and methodologies needed in a medical bacteriology laboratory.
Topics include: cultivation, isolation, microscopy, and antibiotic susceptibility testing. Morphological,
cultural, biochemical, and immunological characteristics of bacteria examined as a basis for their
differentiation and identification. Epidemiology, pathogenicity, and treatment of bacterial infections
explored. Concepts of the immune response included. Prereq: Admitted to certificate program in clinical
laboratory science.
CLLS 7127. Medical Microbiology. 4 cr. hrs.
Study of the identification and differentiation of pathogens and normal flora of humans based upon
correlation of morphological, biochemical, immunological, and molecular characteristics. Epidemiology,
pathogenicity, and treatment modalities are also investigated. Fungi, parasites, viruses, and bacteria are
studied. Laboratory involves isolation and identification of medically important microorganisms, including
proper patient specimen processing. Prereq: Admitted to certificate program in clinical laboratory science;
CLLS 7124.
CLLS 7140. Laboratory Instrumentation. 3 cr. hrs.
Application of the principles of basic electronics, spectrophotometry, flurometry, electrochemistry, flame
emission, atomic absorption and flow cytometry to laboratory instruments used in diagnostic and
research laboratories. Selected laboratory experiments investigate these applications as related to
clinical chemistry and hematology. Background in quality assurance is provided. Focuses on team
problem-solving and instrument trouble-shooting. Prereq: Admitted to certificate program in clinical
laboratory science.
CLLS 7173. Analytical and Clinical Chemistry. 4 cr. hrs.
Concepts of analytical chemistry including mathematical treatment of data, chemical and acid-base
equilibria, buffers and electrochemistry. Application of theoretical aspects to measurement and evaluation
of acid-base and electrolyte balance in the human body. Principles and application of electrophoretic and
chromatographic analysis of clinical specimens. The components of blood and body fluids and their
chemical analysis in disease states. Selected laboratory exercises emphasize quality assurance and
integration of automated and manual clinical methods. Prereq: Admitted to certificate program in clinical
laboratory science.
CLLS 7174. Clinical Hematology 1. 4 cr. hrs.
Study of identification and differentiation of blood and bone marrow cells with emphasis on morphology,
function and pathology of these cells. Includes the study of blood parasites. Principles of methodologies
used and their relationship to diagnosis and treatment of disease. Laboratory provides experience in

identification of cellular elements in normal and disease states. Prereq: Admitted to certificate program in
clinical laboratory science.
CLLS 7180. Concepts in Clinical Education Methods and Practicum. 1 cr. hr.
Educational concepts especially appropriate to instruction in a clinical setting using clinical materials.
Concepts discussed include: writing learning objectives, learning styles, testing and evaluation methods
and use of audio-visuals. Prereq: Admitted to certificate program in clinical laboratory science;
CLLS 4173.
CLLS 7181. Modern Management Concepts for the Clinical Laboratory and Practicum. 1 cr. hr.
Comparison of management theories and styles for effective leadership. Principles and methods of
communication essential to the delivery of quality health care. Strategic financial planning ensuring cost
effectiveness in the diagnostic laboratory. Statistical analysis comparing alternative methodologies for
selection of reliable laboratory procedures. Selected projects relating managerial practices to clinical
laboratory organization and use of laboratory data systems for health care delivery. Prereq: Admitted to
certificate program in clinical laboratory science; CLLS 7173.
CLLS 7183. Clinical Chemistry and Practicum. 6 cr. hrs.
The chemical constituents of blood and other body fluids in health and disease. Principles of the methods
used in qualitative and quantitative determination of these constituents. Treatment of the theoretical
aspects of instrumentation used in these determinations. Prereq: Admitted to certificate program in
clinical laboratory science; CLLS 7173.
CLLS 7184. Clinical Hematology 2 and Practicum. 4 cr. hrs.
Quantitative and qualitative study of blood, bone marrow and body fluid cells and alterations present in
disease. Principles of procedures used. Methods of obtaining and preserving blood specimens with
consideration of the theory and practice of aseptic technique. Prereq: Admitted to certificate program in
clinical laboratory science; CLLS 7173.
CLLS 7185. Clinical Hemostasis and Practicum. 3 cr. hrs.
The components in the blood related to the hemostatic mechanisms, the principles of the procedures
involved and their relationship to the diagnosis and treatment of disease. Prereq: Admitted to certificate
program in clinical laboratory science; CLLS 7173.
CLLS 7186. Clinical Immunohematology and Practicum. 6 cr. hrs.
Therapeutic and diagnostic aspects of immunohematology. Aspects of blood transfusion and of methods
used in preservation and selection of properly matched blood for transfusion. Prereq: Admitted to
certificate program in clinical laboratory science; CLLS 7173.
CLLS 7187. Clinical Immunology and Practicum. 2 cr. hrs.
The diagnostic procedures used to determine immune system status and diagnosing immunodeficiency,
autoimmunity and immunoproliferative diseases. The use of immunoassays to diagnose bacterial and
viral infections and malignancies. Basic immunology is reviewed. Prereq: Admitted to certificate program
in clinical laboratory science; CLLS 7173.

CLLS 7188. Clinical Microbiology and Practicum. 6 cr. hrs.
Advanced study of pathogenic and normal flora microorganisms having medical importance. Includes
methods for obtaining and handling specimens for culture as well as principles of current instrumentation.
Identification protocol include cultural, morphological, biochemical, immunological, and molecular
characteristics. Examines pathophysiology of infectious diseases caused by bacteria, fungi, parasites and
viruses. Prereq: Admitted to certificate program in clinical laboratory science; CLLS 7124, CLLS 7127
and CLLS 7173.
CLLS 7189. Clinical Urinology and Practicum. 2 cr. hrs.
Physical, chemical and microscopic study of urine with emphasis on the changes exhibited in disease
with related physiology. Prereq: Admitted to certificate program in clinical laboratory science; CLLS 7173.
CLLS 7995. Independent Study in Clinical Laboratory Studies. 1-4 cr. hrs.
Advanced study of a selected topic under the direction of a faculty member from the Department of
Clinical Laboratory Science. Prereq: Admitted to certificate program in clinical laboratory science; cons. of
dept. ch.

Appendix 2
ARTICLE REVIEW:
IMPACT OF STAFF CREDENTIALS AND FACILITY TYPE ON PROFICIENCY TESTING PERFORMANCE
The following is a review of articles on the impact of staff credentials and facility type on proficiency
testing performance. All of these articles utilized proficiency testing (PT) data to assess testing quality.
The proficiency testing program is an external quality control program which provides simulated patient
samples to participating laboratories to assess and compare their performance against all participants.
Proficiency testing (PT) provides a way to identify analytical performance issues that might otherwise
remain undetected during laboratory testing. While performance on proficiency testing does not
duplicate the performance of laboratory testing on patient samples, it can be a predictive of the quality
and accuracy of laboratory results.
The Impact of the Quality of Laboratory Staff on the Accuracy of Laboratory Results (Lunz)
A study performed in 1987, reviewed the proficiency testing data from licensed laboratories in Illinois.
Each laboratory had an accuracy score calculated for their performance on the proficiency tests. A
comparison of the accuracy scores was made between laboratories employing 100% certified medical
technologists (MTs) and those laboratories employing only noncertified staff. The table below shows
that laboratories that employ all ASCP-certified MTs have significantly more accurate PT results than
those laboratories that employ only noncertified staff. Most laboratories employ varying numbers of
ASCP-certified MT’s. Another analysis was performed to determine the relationship between the
proportion of and the accuracy of PT results. A positive correlation was found between the proportion
of ASCP-certified individuals and the accuracy score. It was concluded that laboratories with a higher
proportion of ASCP-certified individuals can be correlated with more accurate performance of
laboratory tests.
Comparison of the Accuracy Score on College of American Pathologists Proficiency Tests

Laboratory staff qualification and accuracy of proficiency test results. A national study (Lunz)
During the last quarter of 1988, all laboratories in the U.S. that participated in the CAP PT program were
asked to complete a questionnaire about their staffing and submit it with their PT results. The
laboratories were divided into two groups: those employing 100% ASCP-certified technologists and
those employing no ASCP-certified technologists. Using a nonparametric Wilcoxon significance test to
determine whether there was a difference in test result accuracy. Significant differences were found in
the following PT surveys: basic laboratory survey; comprehensive blood banking; comprehensive
diagnostic immunology; comprehensive hematology; and comprehensive chemistry. A chi-square
analysis revealed that facilities employing 100% ASCP-certified technologists had a higher probability of
attaining 80% accuracy across all PT surveys. Thus, a conclusion can be drawn that employing ASCPcertified technologists contributes to reliable and accurate laboratory testing results.
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Are Physician Office Laboratory Results of Comparable Quality to Those Produced in Other Laboratory
Settings (Hurst)
In 1998, a California study was performed to review the performance on proficiency testing (PT) from
Physician’s Office Laboratories (POL) and other laboratory settings (non-POL) employing licensed
MT/CLS or non-licensed MT/CLS. The table below summarizes the performance by type of laboratory
setting and whether the staff was licensed. (Hurst) As shown in the table below, POL’s without licensed
MT/CLS had 3 times the unsatisfactory failure rate as that of the non-POLs and 1.5 times that of the
POLs with licensed MT/CLS staff. This data shows that patients should be aware that the quality of test
results is dependent on where the testing is performed and by whom.
CALIFORNIA LABS PERFORMING PROFICIENCY TESTING
FACILITY TYPE/WITH OR WITHOUT LICENSED TECHNOLOGISTS
UNSATISFACTORY PT RESULTS
Non-POL with licensed technologists
8.1%
POL with licensed MT/CLS
14.0%
POL without licensed MT/CLS
21.5%

Variation in Proficiency Testing Performance by Testing Site (Stull)
Another 1998 study was performed to evaluate the PT performance by type of testing facility during the
first year of mandatory PT participation under CLIA. The PT scores were from two types of facilities:
hospitals and independent laboratories (HI) and all other testing sites (AOT). The HI sites consistently
achieved higher rates of satisfactory PT performance when compared to the newly regulated AOT’s. The
two types of facilities differ in their personnel standards; quality control and quality assurance programs
and participation in PT. HI facilities were previously regulated under state and federal clinical laboratory
regulation and are more likely to have laboratory professional staff that has been trained in quality
control and quality assurance. The AOT’s had been previously unregulated and therefore did not have
laboratory professional staff or were directed by physicians where training in quality control and
assurance were absent. In order to improve the accuracy and reliability of laboratory test results from
AOT’s, it is imperative that individuals performing testing have the requisite knowledge and expertise.
Monitoring PT performance for all testing sites provides data to improve the quality of clinical laboratory
testing.
Influence of Credential of Clinical Laboratory Professionals on Proficiency Testing Performance
(Delost)
This 2009 retrospective study looked at the relationship between proficiency testing performance and
the credentials of testing personnel. Criteria reviewed for testing personnel included: college major;
degree; certification; and years of experience. Participants without a clinical laboratory science degree
(CLS) were more likely to produce an unacceptable PT result compared to participants with academic
history in clinical laboratory sciences. In addition, participants with a CLS major and more than 2 years of
experience produced significantly higher percentage of acceptable PT results when compared to those
with less experience or without a CLS major.
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Lunz M, Castleberry B, James K, Stahl J, The Impact of the Quality of Laboratory Staff on the Accuracy of
Laboratory Results. JAMA. 1987; 258:361-363.
Lunz M, Castleberry B, James K. Laboratory staff qualification and accuracy of proficiency test results. A
national study. Arch Pathol Lab Med. 1992;116(8), 820-824.
Hurst J, Nickel K, Hilborne L, Are Physician Office Laboratory Results of Comparable Quality to Those
Produced in Other Laboratory Settings. JAMA. 1998; 279:468-471.
Stull T, Hearn T, Hancock J, Handsfield J, Collins C. Variation in Proficiency Testing Performance by
Testing Site. JAMA. 1998; 279:463-467.
Delost M, Miller W, Chang G, Korzun W, Nadder T. Influence of credentials of clinical laboratory
professionals on proficiency testing performance. Am J Clin Pathol. 2009;132(4), 550-554.

Routes to Certification Analysis (2007 - 2017)
Medical Laboratory Scientist
MLS(ASCP)

Route
1 - NAACLS

2007 - 2012
N
Pass
Rate
10,950
80%

2013
N
Pass
Rate
4,037
80%

2014
N
Pass
Rate
4,100
81%

2015
N
Pass
Rate
4,350
75%

2016
N
Pass
Rate
4,557
76%

2017
N
Pass
Rate
4,335 77%

2 – MLT(ASCP) + BA/BS1 + 2
yrs. experience2

724

62%

287

69%

323

57%

327

54%

457

51%

450

48%

3 – CLA(ASCP) + BA/BS1 + 4
yrs. experience2

0

-

0

-

1

100%

0

-

1

100%

0

-

452

41%
78%

148

43%

211

48%

241

37%

207

42%

209

38%

4,473

78%

4,635

78%

4,918

72%

5,222

73%

4,994

72%

4 – BA/BS1 + 5 yrs. experience2
Total

12,126

1

BA/BS including 16 semester hours of biological science (with one semester in microbiology), 16 semester hours of chemistry (with one
semester in organic or biochemistry)
2

Full-time acceptable clinical laboratory experience in Blood Banking, Chemistry, Hematology, Microbiology, Immunology and
Urinalysis/Body Fluids in the U.S. Canada or an accredited laboratory
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**REVISED**
08/21/2017
GEN.55450 Personnel Training

Phase II

There are records that all laboratory personnel have satisfactorily completed
training on all tasks performed, as well as instruments/methods applicable to their
designated job.
NOTE: For testing personnel, prior to starting patient testing and prior to reporting patient
results for new methods or instruments, each individual must have training and be
evaluated for proper test performance. The records must cover all testing performed by
each individual.
Training records must be maintained for a minimum of two years (five years for transfusion
medicine). After the initial two-year (or five-year) period, records of successful ongoing
competency assessment may be used in lieu of training records to demonstrate
compliance with this requirement.
Retraining must occur when problems are identified with personnel performance.
REFERENCES
1) Clinical and Laboratory Standards Institute. Training and Competence Assessment; Approved Guideline. 3rd ed. CLSI
Document QMS03-A3. Clinical and Laboratory Standards Institute, Wayne, PA, 2009.
2) Clinical and Laboratory Standards Institute (CLSI). Establishing Molecular Testing in Clinical Laboratory Environments: CLSI
document MM19-A. Clinical and Laboratory Standards Institute, Wayne, PA, 2011.

**NEW**
08/21/2017
GEN.55499 Competency Assessment - Waived Testing

Phase II

The competency of personnel performing waived testing is assessed at the required
frequency.
NOTE: Prior to starting patient testing and prior to reporting patient results for new
methods or instruments, each individual must have training and be evaluated for proper
test performance as required in GEN.55450. After an individual has performed his/her
duties for one year, competency must be assessed annually. Retraining and reassessment
of competency must occur when problems are identified with an individual's performance.
Records of competency assessment may be maintained centrally within a healthcare
system, but must be available upon request. The laboratory director may determine how
competency will be assessed for personnel performing waived testing at multiple test sites
(same CAP/CLIA number) or laboratories within the healthcare system (different CAP/CLIA
numbers). If there are variations on how a test is performed at different test sites or
laboratories, those variations must be included in the competency assessment specific to
the site or laboratory.
For waived test systems, it is not necessary to assess all six elements listed below at each
assessment event. The POCT program may select which elements to assess. Elements of
competency assessment include, but are not limited to:
1. Direct observations of routine patient test performance, including, as
applicable, patient identification and preparation; and specimen collection,
handling, processing and testing
2. Monitoring the recording and reporting of test results, including, as applicable,
reporting critical results
3. Review of intermediate test results or worksheets, quality control records,
proficiency testing results, and preventive maintenance records
4. Direct observation of performance of instrument maintenance and function

checks, as applicable
5. Assessment of test performance through testing previously analyzed
specimens, internal blind testing samples or external proficiency testing
samples; and
6. Evaluation of problem-solving skills
If more stringent state or local regulations are in place for competency assessment of
waived testing, they must be followed.
Evidence of Compliance:
✓ Written procedure defining the method and frequency for assessing competency AND
✓ Records of competency assessment for new and existing testing personnel reflecting
the specific skills assessed and the method of evaluation at the required frequency
REFERENCES
1) Department of Health and Human Services, Centers for Medicare and Medicaid Services. Clinical laboratory improvement
amendments of 1988; final rule. Fed Register. 2004(Oct 1):101053 [42CFR493.1411] and 2003(Oct 1) 1053-54
[42CFR493.1413]
2) Boone DJ. Assessing laboratory employee competence. Arch Pathol Lab Med. 2000;124:190-191
3) Howanitz PJ, et al. Employee competence and performance-based assessment. A College of American Pathologists QProbes study of laboratory personnel in 522 institutions. Arch Pathol Lab Med. 2000;124:195-202
4) Kost GJ. Preventing medical errors in point-of-care testing. Arch Pathol Lab Med. 2001;125:1307-1315.
5) Deobald GR, et al. Two approaches to competency assessment for point of care testing. Clin Chem. 2001;47(suppl):A187.

**REVISED**
08/21/2017
GEN.55500 Competency Assessment - Nonwaived Testing

Phase II

The competency of personnel performing nonwaived testing is assessed at the
required frequency at the laboratory (CAP/CLIA number) where testing is performed.
NOTE: Prior to starting patient testing and prior to reporting patient results for new
methods or instruments, each individual must have training and be evaluated for proper
test performance as required in GEN.55450.
Competency must be assessed at the following frequency:
●
During the first year of an individual's duties, competency must be assessed at least
semiannually;
●
After an individual has performed his/her duties for one year, competency must be
assessed at least annually;
●
Retraining and reassessment of competency must also occur when problems are
identified with an individual's performance.
Records of competency assessment may be maintained centrally within a healthcare
system, but must be available upon request. Competency of nonwaived testing personnel
must be assessed at the laboratory where testing is performed (CAP/CLIA number). If
there are variations on how a test is performed at different test sites, those variations must
be included in the competency assessment specific to the site or laboratory.
Competency assessment records must include all six elements described below for each
individual on each test system during each assessment period, unless an element is not
applicable to the test system. Elements of competency assessment include but are not
limited to:
1. Direct observations of routine patient test performance, including, as
applicable, patient identification and preparation; and specimen collection,
handling, processing and testing
2. Monitoring the recording and reporting of test results, including, as applicable,
reporting critical results
3. Review of intermediate test results or worksheets, quality control records,
proficiency testing results, and preventive maintenance records
4. Direct observation of performance of instrument maintenance and function
checks

5. Assessment of test performance through testing previously analyzed
specimens, internal blind testing samples or external proficiency testing
samples; and
6. Evaluation of problem-solving skills
The laboratory must identify the test systems that testing personnel use to generate patient
test results. A TEST SYSTEM is the process that includes pre-analytic, analytic, and postanalytic steps used to produce a test result or set of results. A test system may be manual,
automated, multi-channel or single use and can include reagents, components, equipment
or instruments required to produce results. A test system may encompass multiple identical
analyzers or devices. Different test systems may be used for the same analyte. In many
situations, tests performed on the same analyzer may be considered one test system;
however, if there are any tests with unique aspects, problems or procedures within the
same testing platform (e.g. pretreatment of samples prior to analysis), competency must be
assessed as a separate test system to ensure personnel are performing those aspects
correctly.
Many of the elements of competency assessment are performed during routine review of
personnel throughout the year. Records of these elements, including adherence to
laboratory policies and procedures, observation of test performance, results reporting,
instrument maintenance, review of worksheets, recording QC, performance of PT, and
demonstration of taking appropriate corrective actions are examples of daily activities that
can be used to demonstrate competency. If elements of competency are assessed during
routine review by an individual qualified to assess competency for the complexity of testing
performed, the competency procedure must outline how this routine review is used to
evaluate competency. Competency assessment during routine review may be recorded
using a checklist.
Evidence of Compliance:
✓ Records of competency assessment for new and existing testing personnel reflecting
the specific skills assessed and the method of evaluation at the required frequency
AND
✓ Written procedure defining the method and frequency for assessing competency
REFERENCES
1) Department of Health and Human Services, Centers for Medicare and Medicaid Services. Clinical laboratory improvement
amendments of 1988; final rule. Fed Register. 2003(Oct 1):1065-66 [42CFR493.1451(b)], 1053-54 [42CFR493.1413], 1992
(Feb 28) 7184 [42CFR493.1713]
2) Clinical and Laboratory Standards Institute (CLSI) Training and Competence Assessment; Approved Guideline—Third
Edition. CLSI document QMS03-A3 (ISBN 1-56238-531-3). Clinical and Laboratory Standards Institute, 940 West Valley
Road, Suite 2500, Wayne, Pennsylvania 19087-1898 USA, 2009.
3) Boone DJ. Assessing laboratory employee competence. Arch Pathol Lab Med. 2000;124:190-191
4) Howanitz PJ, et al. Employee competence and performance-based assessment. A College of American Pathologists QProbes study of laboratory personnel in 522 institutions. Arch Pathol Lab Med. 2000;124:195-202
5) Church DL, et al. Effects of restructuring on the performance of microbiology laboratories in Alberta. Arch Pathol Lab Med.
2000;124:357-361
6) Ward-Cook K, et al. Medical technologist core job tasks still reign. Lab Med. 2000;31:375-379
7) Haun DE, et al. Assessing the competence of specimen-processing personnel. Lab Med. 2000;31:633-637
8) Schiffgens J, Bush VA. Four-part approach to competency assessment. Lab Med. 2001;32:431-435
9) Department of Health and Human Services, Centers for Medicare and Medicaid Services. Brochure #10. What Do I Need to
Do to Assess Personnel Competency. November 2012. http://www.cms.gov/Regulations-andGuidance/Legislation/CLIA/CLIA_Brochures.html

**NEW**
08/21/2017
GEN.55510 Qualifications of Individuals Assessing Competency

Phase II

Individuals responsible for competency assessments have the education and
experience to evaluate the complexity of the testing being assessed.
NOTE: The laboratory director must delegate, in writing, the performance of competency
assessment to qualified personnel. The required qualifications for the assessor vary by the
complexity of the testing.

For laboratories subject to US regulations, the following include the minimum qualifications
for assessors:
●
High complexity testing: Section director (technical supervisor) or individual meeting
general supervisor qualifications
●
Moderate complexity testing: Technical consultant or individual meeting those
qualifications
●
Waived testing: May be determined by the laboratory director
For laboratories not subject to US regulations, individuals assessing competency must, at
minimum, meet the personnel qualifications to perform the test and be knowledgeable on
the testing performed.
Evidence of Compliance:
✓ Policy or statement signed by the laboratory director authorizing individuals by name or
job title to perform competency assessment AND
✓ Records of competency assessments performed by qualified individuals
REFERENCES
1) Department of Health and Human Services, Centers for Medicare and Medicaid Services. Clinical laboratory improvement
amendments of 1988; final rule. Fed Register. 2003(Oct 1):1065-66 [42CFR493.1451(b)], 1053-54 [42CFR493.1413], 1992
(Feb 28) 7184 [42CFR493.1713].
2) Department of Health and Human Services, Centers for Medicare and Medicaid Services. Brochure #10. What Do I Need to
Do to Assess Personnel Competency. November 2012. http://www.cms.gov/Regulations-andGuidance/Legislation/CLIA/CLIA_Brochures.html

**REVISED**
08/21/2017
GEN.55525 Performance Assessment of Supervisors/Consultants

Phase II

The performance of section directors/technical supervisors, general supervisors,
and technical consultants is assessed and satisfactory.
NOTE: All responsibilities of section directors (as technical supervisors in laboratories
performing high complexity testing) and technical consultants (in laboratories performing
moderate complexity testing, but not high complexity testing) must be delegated by the
laboratory director in writing. Unsatisfactory performance must be addressed in a
corrective action plan.
The frequency for assessments must be defined in laboratory policy and be appropriate to
the size, test menu, and complexity of the facility. The assessment may take the form of a
checklist or other record of performance of responsibilities, as defined by the individual's
job description. If assessment of these individuals is not performed or there are
inadequate or inconsistent records, a deficiency should also be cited for TLC.11425
(Director Responsibility - Delegation of Functions) in the Director Assessment Checklist.
If the individuals in these roles are also performing nonwaived patient testing, competency
assessment requirements for testing personnel (GEN.55500) also apply, including all six
elements of competency.
Evidence of Compliance:
✓ Job descriptions that list regulatory responsibilities AND
✓ Records of performance assessment AND
✓ Written policy for performance assessment
REFERENCES
1) Department of Health and Human Services, Centers for Medicare and Medicaid Services. Clinical laboratory improvement
amendments of 1988; final rule. Fed Register. 2003(Oct 1): [42CFR493.1235], [42CFR493.1407(b)], [42CFR493.1445(b)]
2) Clinical and Laboratory Standards Institute (CLSI) Training and Competence Assessment; Approved Guideline—Third
Edition. CLSI document QMS03-A3 (ISBN 1-56238-531-3). Clinical and Laboratory Standards Institute, 940 West Valley
Road, Suite 2500, Wayne, Pennsylvania 19087-1898 USA, 2009.
3) Department of Health and Human Services, Centers for Medicare and Medicaid Services. Brochure #10. What Do I Need to
Do to Assess Personnel Competency. November 2012. http://www.cms.gov/Regulations-andGuidance/Legislation/CLIA/CLIA_Brochures.html

GEN.57000

Competency Corrective Action

Phase II

If testing personnel fail to demonstrate satisfactory performance on the competency
assessment, the laboratory follows a plan of corrective action to retrain and
reassess competency.
NOTE: If it is determined that there are gaps in the individual's knowledge, the employee
should be re-educated and allowed to retake the portions of the assessment that fell below
the laboratory's guidelines. If, after re-education and training, the employee is unable to
satisfactorily pass the assessment, then further action should be taken which may include,
supervisory review of work, reassignment of duties, or other actions deemed appropriate
by the laboratory director.
Evidence of Compliance:
✓ Records of corrective action to include evidence of retraining and reassessment of
competency
✓ Written procedure for competency assessment corrective action

ANP.11734

Slide Quality

Phase II

Slides are of sufficient quality for diagnosis.
NOTE: Histopathology slides must be of adequate technical quality to be diagnostically
useful. Criteria to evaluate include adequate tissue fixation, processing, thickness of
sections, absence of interfering tissue folds and tears, and good staining technique and
cover slipping. For hematoxylin and eosin and other routine stains, the patient slide serves
as the internal control to ensure adequate staining technique. The sections must be cut
from sufficient depth in the block to include the entire tissue plane.

ANP.22900

Slide Quality

Phase II

The immunohistochemical stains produced are of acceptable technical quality.
NOTE: The inspector must examine examples of the immunohistochemical preparations
offered by the laboratory. A reasonable sample might include 5-10 diagnostic antibody
panels.
REFERENCES
1) Shellhorn N. IHC troubleshooting tips. Advance/Lab. 2000;9(1):33-37

Appendix 5

College of American Pathologists/National Society for Histotechnology
Quality Improvement Program (HQIP)
Data from HQIP-BX Series
2015-B College of American Pathologists (CAP) HQIP Biopsy (Bx) Series
Effect of Pre-analytic processes (left)
Diagnostic Staining (Right)
Prostate bx.

Total Slides submitted: 385

Fixation/Processing

Staining
n=

%

n=

%

No artifacts
**********

226

58.7%

No artifacts

158

41%

Fixation delayed

12

3.1%

Nuclear stain not crisp
/slightly smudgy

182

47.3%

Fixation incomplete
Tissue excessively
dehydrated
Tissue poorly processed
Cell shrinkage

140

36.4%

5

1.3%

13
26

3.4%
6.8%

n=

%

2015-B HQIPBX Series
Colon bx.
Total Slides submitted: 443
Fixation/Processing

Staining
n=

%

No artifacts
**********

308

69.5%

No artifacts

158

41%

Fixation delayed

12

2.7%

Nuclear stain not crisp
/slightly smudgy

146

33.0%

Fixation incomplete
Tissue excessively
dehydrated
Tissue poorly processed
Cell shrinkage

100

22.6%

15

3.4%

24
28

5.4%
6.3%

n=

%

2015-B HQIPBX Series
Endometrial bx.

Total Slides submitted: 428

Fixation/Processing

Staining
n=

%

No artifacts
**********

312

72.9%

No artifacts

225

52.6%

Fixation delayed

14

3.3%

Nuclear stain not crisp
/slightly smudgy

122

28.5%

Fixation incomplete
Tissue excessively
dehydrated
Tissue poorly processed
Cell shrinkage
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19.8%

15

3.5%

16
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3.7%
4.2%

