
PROJECT-BASED LEARNING 
IN THE FIRST YEAR

Beyond All Expectations

Edited by  

Kristin Wobbe and Elisabeth A. Stoddard

Foreword by Randall Bass

STERLING, VIRGINIA

Copublished with

Wobbe.indb   3 09-01-2019   21:09:12

Sample Chapter www.Styluspub.com



COPYRIGHT © 2019 BY STYLUS PUBLISHING, LLC.

Published by Stylus Publishing, LLC.
22883 Quicksilver Drive
Sterling, Virginia 20166-2019

All rights reserved. No part of this book may be reprinted or 
reproduced in any form or by any electronic, mechanical or other 
means, now known or hereafter invented, including photocopying, 
recording and information storage and retrieval, without 
permission in writing from the publisher.  

Library of Congress Cataloging-in-Publication Data
Names: Wobbe, Kristin, editor.
Title: Project-based learning in the first year : beyond all 

expectations / edited by Kristin Wobbe and Elisabeth Stoddard ; 
foreword by Randall Bass.

Description: Sterling, Virginia : Stylus Publishing, LLC, [2018] | 
Includes bibliographical references and index.

Identifiers: LCCN 2018017635 (print) | LCCN 2018019664 
(ebook) | ISBN 9781620366905 (uPDF) | ISBN 
9781620366912 (ePub, mobi) | ISBN 9781620366882 (cloth 
: alk. paper) | ISBN 9781620366899 (pbk. : alk. paper) | 
ISBN 9781620366905 (library networkable e-edition) | ISBN 
9781620366912 (consumer e-edition)

Subjects: LCSH: Project method in teaching. | College teaching--
Methodology.

Classification: LCC LB1027.43 (ebook) | LCC LB1027.43 .P75 
2018 (print) | DDC 371.3/6—dc23

LC record available at https://lccn.loc.gov/2018017635

13-digit ISBN: 978-1-62036-688-2 (cloth) 
13-digit ISBN: 978-1-62036-689-9 (paperback) 
13-digit ISBN: 978-1-62036-690-5 (library networkable e-edition) 
13-digit ISBN: 978-1-62036-691-2 (consumer e-edition)

Printed in the United States of America

All first editions printed on acid-free paper 
that meets the American National Standards Institute
Z39-48 Standard.

Bulk Purchases
Quantity discounts are available for use in workshops and for 
staff development. 
Call 1-800-232-0223 

First Edition, 2019

Wobbe.indb   4 09-01-2019   21:09:12

Sample Chapter www.Styluspub.com



1

INTRODUCTION: A LITTLE BIT OF HISTORY

The Worcester Polytechnic Institute Plan 
and the Great Problems Seminars

Arthur Heinricher

Picture three first-year students working in the lounge area of their resi-
dence hall about three weeks before the end of their first semester at 
college. They have a draft version of a 3' × 4' poster on the table and 

are discussing the layout. Their resident adviser, a junior, walks in and says, 
“Hold on. You’re not supposed to be able to do that yet!” The first-year stu-
dents were doing something that, until 2007 and the creation of the Great 
Problems Seminars, had been reserved for juniors and seniors at Worcester 
Polytechnic Institute (WPI). We had assumed that first-year students were 
not ready. We were wrong.

When the faculty working on the first-year pilot for the Great Problems 
Seminars heard this story, we knew we were onto something important. 
The faculty had held long and detailed discussions of the goals and learning 
outcomes for project work in the first year. They had developed activities 
that would help students achieve the outcomes, along with ways to assess 
student achievement of those outcomes. And yet, I don’t think that we had 
fully understood the power of that moment, the critical importance of the 
first semester of the first year. Students expect college to be different, and 
faculty need to use that expectation.

This book contains the collected wisdom and experiences of the fac-
ulty who helped build the Great Problems Seminars. The Great Problems 
Seminars, which have become known as “the GPS,” have now been part 
of the first-year experience for more than 10 years. More than 20 different 
faculty have teamed up to engage students in problems ranging from food 
to energy to health to learning. Almost 2,500 students have completed more 
than 500 different projects in the seminars.
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2  INTRODuCTION

Projects at WPI

The story of project-based learning (PBL) at WPI really begins, in some 
sense, more than 150 years ago when the institute was founded. WPI was 
founded in 1865 with the motto “Lehr und Kunst,” which translates roughly 
as “Theory and Practice.” From the very beginning, the academic pro-
grams intentionally mixed, on a daily basis, theoretical course work in sci-
ence and mathematics and engineering with practical work in the machine 
shops. The curriculum was not three years of theoretical work followed by 
a year of practical work. Theoretical studies in the Boynton Hall classrooms 
were made real in the Washburn Shops. Practical work in the Washburn 
Shops provided concrete motivation for the next stage of theoretical work in 
Boynton Hall. The term PBL was never used, but the mind-set was in the 
foundation of the institute.

The institution grew, and the programs evolved and eventually added 
more structure; improvement always seems to add structure and constraint. 
By the late 1960s, WPI’s president, Harry Storke, saw an institution that had 
become rigid and stagnant. Many faculty, especially a group of young faculty, 
were dissatisfied with the traditional engineering curriculum and were ready 
to make a change. In 1968, President Storke created “the faculty planning 
committee” and challenged this small group of faculty to envision an entirely 
new WPI.

Of the many paths considered by the planning committee, the path cho-
sen had some of the flexibility of the “tutorial” approach long used in Oxford 
and Cambridge. The goals for the new program, which became known as 
“the WPI Plan,” were framed in the following statement:

The WPI graduate of the future must have an understanding of a sector 
of science and technology and a mature understanding of himself and the 
needs of the people around him. While an undergraduate, he must dem-
onstrate that he can learn and translate his learning into worthwhile action.

A completely new undergraduate program for our then all-male school was 
designed with this end in mind.

The faculty did something else unusual: Instead of building from the 
ground up and constructing a scaffolded sequence of courses that would 
define the path to a degree, they really did start at the top of the pyramid and 
focus on what graduates should be able to do at the end of their four years 
at WPI. They did not discuss content to cover or courses to require. They 
focused on project work and what students should be able to do with their 
learning.
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INTRODuCTION  3

The WPI Plan made two significant projects the core graduation 
requirements:

•	 Project 1: The Major Project: This project, usually completed in the 
senior year, is a design or research project in the student’s major area 
of study. It is a nine-credit project, roughly one quarter of the senior 
year. The major project, actually called the Major Qualifying Project 
or MQP, is the place where each student would integrate and demon-
strate that he or she can apply disciplinary knowledge.

•	 Project 2: The Interdisciplinary Project: This project, usually completed 
in the junior year, carries nine credits and asks the student to address 
a problem at the intersection of science and technology with societal 
need. This interdisciplinary project, actually called the Interactive 
Qualifying Project or IQP, makes a clear statement that technical 
knowledge alone does not define an educated person—or a WPI 
graduate.

Each required project has a faculty adviser working closely with an individual 
student or a small team (usually three to five students). For the major project, 
the adviser is a faculty member in the major discipline. For the interdiscipli-
nary project, even though many of the projects have some aspects of social 
science research, faculty from all departments serve as advisers. This point is 
important to emphasize: Disciplinary boundaries were low and kept low by 
faculty engagement and continuous collaboration in the junior-year projects.

One other note of historical interest. Support for the WPI Plan was not 
universal among the faculty. When the faculty met in May 1970 to discuss 
the new curriculum and vote, the WPI Plan was approved in a vote of 92 in 
favor, 46 against, with 3 abstentions. It was close: The motion had passed 
with exactly the 2-to-1 minimum required. If one “yes” were changed to a 
“no,” the plan would not have been adopted.

The WPI Plan and the First-Year Experience

Project work remained the core of the undergraduate program for the next 
40 years. When faculty talked about the undergraduate program, they 
focused on project work. The projects defined faculty expectations for stu-
dent achievement.

Student expectations were also framed by projects. If we asked a WPI 
student why he or she chose to come to WPI, the answer was almost always 
“for the project work.” Prospective students read about the major projects 
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4  INTRODuCTION

and saw pictures of students working on interdisciplinary projects in London 
or Venice or Bangkok or Ecuador or Washington DC. Here was the rub: 
When students arrived at WPI, they found a first year filled with fairly tra-
ditional course work. The schedule was unusual (all classes last seven weeks), 
but the subjects were familiar. One common complaint about the WPI first 
year was that courses were “just like high school.” The first year did not meet 
student expectations for college and WPI.

The WPI faculty sensed that the first year was not living up to the goals 
of the WPI Plan, and data from the National Survey of Student Engagement 
(NSSE) confirmed that feeling. NSSE data showed that WPI seniors were 
well above benchmark peers at institutions focused on science and engineer-
ing in all measures of engaged learning. The same measures for first-year 
students were well below those of our benchmark peer institutions. The first 
year did not live up to, or even really support, the excitement and engage-
ment of the project work in the junior and senior years.

The WPI Plan started when President Storke charged the faculty plan-
ning committee. When Dennis Berkey became WPI’s 15th president in 2004, 
he charged a new faculty committee to reimagine the first year. The report 
from President’s Commission on the First-Year Experience crystalized five goals 
for the new first year at WPI, but perhaps the most important was a challenge 
to engage first-year students with current events, societal problems, and human 
needs.

That commission recommended, and President Berkey supported, the 
creation of a new administrative office to support the development of new 
first-year programs. In the spring of 2007, I, as the new associate dean for 
the first-year experience, sent an e-mail to all faculty asking for volunteers to 
pilot some new project work in the first year. Eighteen faculty responded; 
11 were tenured professors, and 5 of these were department heads or associ-
ate departments heads. There was strong interest from some of WPI’s most 
senior and most respected faculty.

Faculty working to design the first seminars identified three design goals 
for the pilot. First, each seminar should start with an interesting and impor-
tant (GREAT) problem; academic engagement is the main goal. Second, 
the course should emphasize discussion and written argument. Third, even 
though the enrollment was set at 60 to 80 students in each course, the 
students should spend most of the “contact time” in small groups (15–20 
students).

Professor Kristin Wobbe, the department head in chemistry and bio-
chemistry, partnered with Robert Traver, the head of the Massachusetts 
Academy of Mathematics and Science (a public high school associated with 
WPI), to develop a seminar focused on food:
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INTRODuCTION  5

Feed the World: This seminar was built around a sequence of projects (team 
and individual) tied to food, ranging from the biology of genetically 
engineered corn to the ethics of price supports and fair trade. Sample 
questions include the following:

•	 Where does the food you see in the grocery store come from? Where does 
the money you spend for that food actually go?

•	 What does the food we waste tell us about people today? What will waste 
look like in 100 years?

•	 What are the promises and dangers of genetically modified foods?

Brian Savilonis from the mechanical engineering department partnered with 
historian David Spanagel to develop a GPS focused on energy:

Power the World: This seminar focused on various forms of energy resources 
and the history of their technologies. Sample projects include the 
following:

•	 The thermodynamics of energy analysis
•	 The political and social implications of changing energy sources
•	 The historical circumstances surrounding the growth and decline of 

energy technologies
Energy is both the cause and the solution to a vast array of society’s prob-

lems. How has energy changed society in the past? How will new 
sources of energy change society in the future?

On March 14, 2007 (p day), the faculty approved a motion to offer these 
first two seminars. Just as with the approval of the WPI Plan, there was not 
universal support. Many faculty were concerned that the content covered 
could not be uniform because of the emphasis on project work. The credit 
for the first seminars would count toward distribution requirements but 
could not be defined as equivalent to any existing course. For example, the 
physics content of Power the World was certainly not the same as that covered 
in a traditional introductory mechanics course. The competition between 
covering content and providing context, engagement, and motivation for 
learning that content while developing skills that benefit the student is still 
debated.

In 2007, Feed the World students developed nine different projects. 
One group analyzed the cost and benefit of extending the Meals on Wheels 
program to Worcester residents ages 60 to 64 years. Another group studied 
the problem of food security in inner cities. Students in Power the World 
developed 13 different projects, including an energy cost analysis of green 
roofs and photovoltaics for a new building at WPI. Another group asked this 
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6  INTRODuCTION

controversial question: Is the United States responsible for air pollution in 
China?

Students who had completed GPS projects presented their work to the 
campus community in December, at the end of their first semester at WPI. 
Because we were so impressed with this work, it became the centerpiece for 
presentations to alumni, trustees, and open house events for prospective 
students.

Alumni have provided significant support for the GPS, many stating 
that they only wish that the GPS had been available when they were students. 
One alumnus, Eric Hahn, made a significant donation to support the first 
two years of the pilot program. Another alumnus, Fred Molinari, provided 
a significant gift to support a visiting scholars program. This program has 
connected the GPS students to innovators and entrepreneurs from around 
the world. For example, Martin Burt, CEO of Fundación Paraguaya and 
pioneer in microfinance and developer of the poverty stoplight program, 
provides projects for GPS students every year and has also helped WPI open 
a new project center in Paraguay. Through partnerships with the NGO 
Seven Hills, students developed a set of guidelines for the installation, 
maintenance, and use of a commercially available solar kit for charging 
mobile devices in rural Africa and explored use of bio-sand water filtration 
to reduce incidence of cholera in Haiti. Other projects have focused on 
bettering our local community, supporting local schools, food cooperatives, 
and women’s shelters; the need for problem-solving is ubiquitous. (Visit www 
.wpi.edu/+firstyearprojects to see the full range of projects.)

At an open house event, one of the students who completed her project 
in Feed the World was asked by a parent, “What do you think is the most 
important thing you learned in your project work?” The student thought 
for a moment and answered, “I learned to ask a better question.” Simply 
put, part of education is about getting the answers right, but it is just as 
important, and perhaps more difficult, to learn to ask a good question.

This fall, more than 300 first-year students, about a third of the class of 
2021, enrolled in 1 of 7 different GPS seminars. The seminars, the themes 
and the approaches, continue to evolve. Challenging discussions continue 
regarding disciplinary credit and whether the program should be optional (as 
it now is) or become a requirement.

In Conclusion

At a meeting of engineering education experts in 2009, a panel was discuss-
ing the challenges facing the profession. After the presentations, the audience 
was invited to ask questions, and a student went to the microphone and 
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INTRODuCTION  7

asked, “Isn’t the real problem that engineering students don’t get to work on 
anything real until their senior year?” The panelists thought for a moment 
and then one answered, “Well, obviously, you have to have all of the theoreti-
cal background before you can work on anything practical.”

Every mathematics student will recognize this as proof by intimidation: 
When you cannot really defend your claim, you state that it is “obvious” 
and assign the responsibility to the audience. This assumption was rejected 
when WPI was founded in 1865. The WPI Plan rejected that assumption 
again when it eliminated required courses and focused on learning through 
project work. The faculty who developed the GPS weren’t sure what they 
could expect first-year students to do. Students have continued to exceed our 
expectations in their first-year projects every year.
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