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Briefer Brief

« While the most direct charge of higher
education may be academic, college has long
been a time for discovering oneself.

« The current college-age generation (among
traditional age students) places particularly
high value on experiences that are personally
meaningful and aligned with one’s values.
Project-based learning allows colleges and
universities to provide such opportunities as
part of the curriculum.

At Worcester Polytechnic Institute (WPI),
students attribute personal outcomes beyond
academic achievement and career preparation
to their experiences completing required
projects in the second, third, and fourth year.

- Specific mechanisms involved appear to include
the development of self-efficacy and self-
awareness, as well as connecting internal values
to external impact.

Introduction

The benefits of high-quality project-based learning (PBL)
have been well established. At the undergraduate level,
an abundance of literature demonstrates PBL's impact on
learning professional skills, such as communication and
collaboration’, as well as domain knowledge and technical
skills.? PBL has been shown to support the development
of this variety of academic skills as students make the
transition into college?, deepen their mastery within a
discipline*, and bring their knowledge and skills into the
workforce.® Although scholarship on PBL tends to favor
STEM disciplines, these effects have been assessed across a
wide array of disciplines and institutional contexts.®

Less widely documented, though equally impressive, is
PBL's potential to deepen students’ personal lives. The
current college-age generation (among traditional age
students) places particularly high value on experiences
that are personally meaningful and aligned with one’s
values. Project-based learning allows colleges and
universities to provide such opportunities as part of the
curriculum. This research brief lays out the ways in which
PBL can transform how students think about the human
condition, the world, and their place in it. Using analyses
from a recent alumni study at Worcester Polytechnic
Institute, the first section provides an overview of the
personal impact of PBL on students at WPI. The following
sections lay out three mechanisms to which alumni
attribute their personally transformation during project
work: empowering agency through authentic problems,
developing self-awareness, and having an opportunity to
do good in the world.

Personally Fulfilling Lives

Alumni of WPI's unique project-based curriculum

indicate that there are far-reaching personal outcomes

of their project work. At WPI, all students are required to
participate in three projects. One is the culminating activity
for the six-course humanities and arts requirement, either
a seminar or practicum that involves individual creative
work. Students interested in the history of technology, for
example, may conduct scholarship in this area and write an
in-depth paper, while students who have pursued studies
in music may compose and perform an original piece.
Some travel to an international off-campus site to fulfill this
requirement.

In the junior year, students complete an interactive
qualifying project (IQP) in small teams coached and
facilitated by faculty. Nearly 90% of students complete this
project off campus at one of WPI's global project centers

in Africa, the Americas, Asia-Pacific, or Europe, where
students and faculty spend seven weeks away from courses
tackling a problem of local importance that lies at the
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intersection of society and technology. These problems are
sourced from local organizations who then serve as project
sponsors and often involve one of the UN’s Sustainable
Development Goals.

In the final year, students work in small teams supported
by faculty on a design or research project of significant
scope in their major field. Projects may focus on a problem
chosen by the students, posed by external sponsors,

or derived from faculty research. All projects involve
developing innovative solutions at a professional level. As
with the project in the third year, students may elect to
conduct this project off campus.

The vast majority of students at WPI go on to describe their
projects as having a deep impact on them personally. As
part of a recent study in 2021, 2,236 alumni completed

a survey about their project experiences and a variety of
outcomes. Across those participating in the study, alumni

credited their project experiences with helping them
become generous, hardworking, empowered, thriving,
intelligent, self-aware, ethical, and confident. When asked
to comment on their project experiences, one alumnus of
the Mechanical Engineering Program captured the essence
of many fellow alumni responses. “l was fundamentally
transformed during my time at WPL. | can think of no other
life event that could have done as much.”

This experience is not an isolated case of a flattering
outlier; it can be the norm for students who experience
projects throughout their education. When surveyed, 89%
of alumni indicated that their project work contributed

to enriching their lives in ways that were not necessarily
academic or work-related. A similar majority (88%)
reported that their project work helped them to develop a
stronger personal character and 77% indicated an impact
on feelings of being able to make a difference.

Figure 1. Alumni Indicating Project Work Transformed Them Personally in Various Ways
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Empowering Agency Through
Authentic Problems

Why might PBL promote personal transformation? Our
study suggests a few mechanisms are at work. Many
alumni emphasized how their project work held a high
degree of authenticity — one of the “gold standards” of
high-quality projects.”

One of the ways that projects at WPI develop this sense
of authenticity for students is to provide actual problems
— either those experienced by a particular community,
which are identified and researched by students, or

those issued by a sponsoring industry or governmental
partner. Putting students in charge of developing feasible
solutions to real-world situations teaches them that
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understanding content and developing skills gives them
the power to change the world.

[T1his focus on collaboration and creative problem-
solving has had far-reaching effects on my life—both
personally and professionally—after leaving WPI. The
strong sense of self-efficacy developed through rising
to the challenge of these projects has served me well in
uncountable ways.

Such sentiments shared by an alumnus of the Biomedical
Engineering Program represents a much larger trend in
how these experiences translate into greater self-efficacy.
In fact, 83% of alumni who participated in the study
reported that their project work increased feelings that
their own ideas are valuable.
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Developing Self-Awareness

Another mechanism through which PBL can be personally
transformative is its ability to increase students’ sense of
self-awareness. The processes of project work—problem
identification and scoping, researching stakeholder
experiences, making sense of conflicting priorities and
perspectives, collaborating with others—often involve high
degrees of ambiguity and flexibility.? Being able to navigate
such processes nimbly requires awareness of one’s own
contributions alongside a willingness to change.’

Alumni of the WPI Plan’s multiple projects often attribute
these experiences with teaching them to become more
self-aware, not only of their own learning, but of many facets
of life. An alumnus of the Industrial Engineering Program
described this impact of PBL in the following way:

The WPI Plan ... provides a lot of self-learning and self-
awareness of discipline, passion, ethics, and [how to]

give back to team, to community, etc. This approach and
structure allows and/or forces a WPI student to grow
their character in many directions, while developing their
technical education skills.

Notably, this personal learning is not a prerequisite or an
outcome of technical learning, but concurrently developed
in projects.

Similar to self-efficacy, developing self-awareness is a natural
extension of the authenticity of PBL. As one alumnus of the
Chemical Engineering Program included in their response to
the 2021 alumni survey, “There is no better way in my mind to
understand who you will be out there in the ‘real world’than
to take part in the WPI project curriculum.”This window into
one’s potential is afforded through project work that is not
divorced from the real world but taught through experience.

The Ethics Of Making A Difference

One of the aspects of project work that alumni cited most
often for the personal impact of PBL was the opportunity
projects provided them to do good in the world. As one
alumnus of the Civil Engineering Program explained,

The best feeling as a student is knowing your work will
actually impact someone/something and that it is taken
seriously. Through my project experience, | was able to
provide potential solutions to real-world organizations
looking to tackle a challenge. With the help of advisors,
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| was able to produce work that made me feel valuable,
intelligent, and victorious.

This alumnus and others describe the importance of the
cyclical nature of PBL: they addressed challenges, which
taught them they could do so effectively, which then made
them feel even more capable of addressing challenges in the
future. This process of learning while doing is WPI's motto-
Lehr und Kunst (Theory and Practice). Yet it also captures the
transformational power of PBL more broadly.

As an alumnus from the Electrical Engineering Program
offered, PBL provides a means of maturing in responsibility.
“PBL changed the way | approached the world. It greatly
influenced my transition from child (dependent) to adult
(responsible/empowered).” What this sense of transition
captures is a shift in how students relate their internal world
to their place in the world around them. By connecting their
desire to provide a positive impact to others to their skills
and knowledge, PBL demonstrates that learning is about so
much more than being a receptacle for the right answers

to hypothetical problems; instead, learning becomes
empowering, a way to live one’s values more effectively.

WPI Alumni Study

WPI conducted an alumni survey of its signature PBL
offerings in 2021. A survey with closed- and open-response
items was emailed to 15,528 alumni who graduated
between 1980 and 2019. Data was collected through
Quialtrics. One reminder was sent one week after the
original invitation to participate to alumni who had not yet
submitted a response.

Of those invited, 2,236 alumni responded, yielding a low—
but typical—response rate of 14%. The sample included

in the analyses presented here includes 61% men, 39%
women, and less than one percent non-binary or gender-
fluid alumni. The majority of respondents were white
(89%), 6% identified as Asian, 4% identified as Hispanic/
Latino (any race), 1% identified as Black/African American
or African, and 1% identified as Middle Eastern or North
African. Within the sample, 62% were engineering majors,
35% were science majors, and 3% majored in other subjects,
such as business or social sciences, without also earning

a science or engineering degree. These characteristics
reveal a sample that is largely representative of alumni
demographics within these years. (Women students are
slightly overrepresented and non-binary and gender fluid
students are underrepresented).
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