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Building a great student chapter:
Reflections on workshop activities using entrepreneurial mindset

Abstract

Growing as a student, professor, or engineer commonly involves being part of larger
organizations. Many professional engineering organizations, e.g., IEEE, ASME, AIChE, ASCE,
NSBE, SHPE, etc., offer opportunities to engage and lead during undergraduate study as well as
throughout a person’s career. In this contribution, I summarize and examine several iterations of
a goal-setting and leadership-development workshop focused on student chapters. The
overarching objective of the workshop is to lead participants through exercises to help build
great student chapters. Specifically, AIChE students at a regional conference, STEM students
and advisors on the author’s home campus, and student chapter advisors at the AIChE Annual
Conference participated in different activities centered upon the entrepreneurial mindset
framework. This entrepreneurial mindset framework is summarized by the 3C’s, namely
Curiosity, Connections, and Creating value. By applying an entrepreneurial mindset, participants
identify characteristics desired in their student chapter, officers, and members. Additional
workshop prompts explore actions of student members and leaders and help participants develop
an action plan for the coming semester and year. The logistics and delivery of the workshop are
detailed in this contribution. In addition, surveying participants at both the beginning and end of
the workshops found high engagement, i.e., significant evidence of brainstorming and goal
setting.

Introduction and background

Engineers are known as problem solvers, who commonly work in teams. Teamwork involves
management and leadership skills that may not be emphasized in the engineering undergraduate
curriculum. Student organizations are one avenue for undergraduates to develop professional
skills while earning their engineering degree. For example, professional engineering
organizations commonly have student chapters on campuses with activities and competitions
tailored to this audience. Specifically relevant to this contribution, AIChE is the professional
home for chemical engineers with over 400 student chapters across the world, as well as local
sections and many divisions, forums, and committees. While discipline-specific examples will be
provided throughout this paper, transferrable skills and learnings will be emphasized and apply
more generally.

Instituting change is a well-studied topic ranging from academia to industry [1-3]. One facet of
change management is goal setting [4-6]. Specifically, the development of short and long-term
objectives that align with an organization’s mission and values provides a mechanism for
productivity and growth. From daily tasks and weekly outputs to quarterly targets and multi-year
initiatives, goal setting can help engineers and engineering students solve problems big and
small.



Balancing work and life responsibilities is paramount for both students and faculty alike. By
setting, working toward, and achieving both personal and professional goals can order both work
and life. For engineering faculty, goals related to research usually take precedence with some
goals related to teaching and few related to service activities. Thus, participating in professional
engineering organizations is normally considered service, a small part of the faculty workload,
and less likely to have documented ambitions [7]. For engineering students, finding community,
participating in competitions, and traveling are some of the reasons that students participate in
these extracurricular groups, which should complement curricular activities and not derail
progress toward the goal of earning their degree. Overall, professional organizations, such as
AIChE, operate as non-profit entities that leverage large numbers of volunteers to support the
larger membership and community. Therefore, engagement and activity in professional
organizations leverage members’ time to build communities and a stronger engineering
profession, and hopefully, include some aspirational goals.

While developing skills outside of the technical area has traditionally been called soft skills in
engineering education [8-10], more recently, the term “professional skills” captures traits, such
as oral and written communication, teamwork, and empathy. One framework that captures both
engineering and professional skills is the entrepreneurial mindset [11-13]. By framing activities
and actions using entrepreneurial mindset’s three pillars of Curiosity, Connections, and Creating
value (commonly called the 3 C’s), innovative strategies have been brought to engineering
education (Figure 1); hundreds of examples are available on the Engineering Unleashed platform
[14]. Specifically related to chemical engineering, a recent article captured seven disparate but
connected perspectives applying an entrepreneurial mindset [11].

Putting the work in workshop

Curiosity

Creating Value
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Figure 1. One slide used to introduce entrepreneurial mindset during the workshops.

Based on the literature and identified needs, the themes of leadership, professional organizations,
and goal setting were brought together as a workshop for student chapter members and advisors.
Thus, this contributions summarizes the logistics, content, and evaluation of four recent
workshop offerings. The objective is to provide some best practices that can help other students
and faculty become better leaders and create more active student chapters.

Materials and methods

A goal-setting workshop offering multiple perspectives and providing personalized feedback will
likely engage the largest fraction of participants. Analogously, this workshop is an active



learning environment with two or more facilitators [15-17]. While some slides are presented, a
significant amount of the workshop time is left for activities, idea generation, and finally, goal
setting. The author of this contribution served as a facilitator for four previous offerings, and
some perspectives are captured later in the article.

Promotion of the workshop was done by targeted email to student chapter officers and advisors
for on-campus versions. In addition, the workshop being part of the conference program was
sufficient for the AIChE conference settings. In addition, the on-campus workshops provided
lunch as another incentive to attend.

The delivery of the workshops involved a combination of presented slides and a worksheet with
prompts for each participant to fill out during the workshop. Example slides and worksheets are
shared on the Engineering Unleased platform and are available for adaption and reuse [18].

Both pre- and/or post-workshop surveys were delivered and will be discussed in the results
below. Providing a QR code on the presentation slides as well as the worksheet led to high
participation rates. Select surveys questions are tabulated here and vary between information
about the participants to their familiarity with entrepreneurial mindset. The surveys included
various question types, such as multiple choice, multiple answer, typed response, and file upload.
The surveys were created in the forms applications available from either Microsoft or Google.
Example surveys are also available for reuse [18].

Results

Four recent workshops will be detailed here. A brief history on how the workshop was created
begins this section, similarities and differences between the offerings are presented next, and
finally initial perspectives complete this contribution.

Communities of practice, usually virtual groups across time zones and locations in recent years,
are groups that support change and/or the adoption of best practices in engineering education for
many years [19-23], including a significant set of groups in chemical engineering in 2020 and
2021 [24]. The Engineering Unleashed (EU) Ambassador program operates similarly to a
community of practice. The Ambassadors create connections between a professional society and
both Kern Entrepreneurial Engineering Network (KEEN) and EU. The author of this
contribution is the Ambassador to AIChE. The EU Ambassadors group started in 2021 and meets
about 3 times per year in person (e.g., as part of KEEN National Conference and ASEE) as well
as some small group and individual virtual discussions. The leader of the Ambassadors,
Professor Julia Williams from Rose-Hulman Institute of Technology, does not serve as an
Ambassador to a specific society but provides leadership, individualized feedback, and
opportunities for sharing across Ambassadors.

These goal-setting workshops, detailed below, grew out of discussions amongst the Ambassadors
to embed entrepreneurial mindset into student chapters in their respective organizations. While
initial discussions focused on integrating Curiosity, Connections, and Creating value into student
competitions, e.g., Chem-E-car for AIChE [25], the inconsistency of student chapters from year
to year was a common concern. Since Ambassadors were usually faculty who served as chapter



advisors, addressing both advisors and chapter officers/members became a common point-of-
interest. The Ambassadors hoped to create engaged and active student groups every year. In
addition, after two years of locked down and restricted campuses, Ambassadors were rightfully
concerned that disconnected students would participate at much lower rates than before 2020.
This concern generally came true for many student chapters based on discussions amongst the
Ambassadors in the last two-plus years [26]. Thus, starting with the Ambassadors’ ambition to
increase student engagement in the student chapters, a goal-setting workshop built upon
entrepreneurial mindset’s 3 C’s (Curiosity, Connections, and Creating value) was proposed and
developed.

The connection between the entrepreneurial mindset framework and the goal-setting objective of
the workshop merits further elucidation. First, the workshop’s activities followed the 3 Cs, which
is analogous to and loosely based upon the Integrating Curriculum with Entrepreneurial Mindset
(ICE) workshops that has been regularly available for many years [12]. Also, assessment and
rubric design related to entrepreneurial mindset in class settings has also been previously studied
[27]. For the workshop being detailed here, the surveys were created as a pre/post workshop
reflection on familiarity with entrepreneurial mindset as well as if and what type of goals were
written by participants. From a student chapter advisors perspective, creating and writing down
specific goals for a student chapter is generally an indication of an active and successful student
group for the next year. Alternatively, the perspective of embedding an entrepreneurial mindset
in students and chapter advisors necessitated survey questions at the remembering and
understanding levels (i.e., lowest levels of Bloom’s taxonomy) to see if the participants felt the
entrepreneurial mindset framework was clear and beneficial. Overall, the surveys addressed the
workshop goals, but were not intended as a research tool at this point. While this focus for the
surveys may be considered a weakness currently, diving deeper is an opportunity. However, a
multi-year research plan and resources was outside of the scope of this initial contribution.

Audience, location, and length varied during the first four offerings of this workshop with some
similarities and differences (Table 1). Two offerings occurred at AIChE meetings, and two more
workshops took place on the author’s campus. The first workshop was delivered at the AIChE
North Central Regional Conference in a classroom-style room setup with rows of chairs at the
University of Illinois Chicago (UIC). The on-campus workshops at the University of Toledo
(UToledo) used a multi-purpose room with tables to facilitate more collaboration. Finally, the
advisors’” workshop took place in room with small tables for sitting or standing and interacting
with groups of 3 to 6. Having a room where participants interacted and shared ideas with each
other was more important than the physical layout, which paralleled previous work on active
learning in large lecture halls as well as custom-design collaborative classrooms [28].



Table 1. Logistics of four recent workshops.

Date Location Length (min) Audience

April 2023 AIChE North Central Regional 90 Students and advisors
Meeting (UIC)

September College of Engineering 90 Students and advisors

2023 (UToledo)

November | AIChE Annual Meeting (Orlando) 30 Advisors

2023

January College of Engineering 120 Students and advisors

2024 (UToledo)

The three longer workshops included three activities to guide participants through the three
pillars of the entrepreneurial mindset. The advisors’ workshop only had time for the Curiosity
activity. The Curiosity activity used a question formulation technique [29, 30]. This activity
generally included three phases: 1. Generating questions; 2. Refining, rewriting, and researching
solutions/answers to the questions; and 3. Prioritizing the most important questions. The
overarching prompt was “How do I build a great student chapter this year?” or variations of this
question specific to the audience. While using a question to prompt additional questions is
discouraged in the question formulation technique [30], this central idea or focus will be
examined in future iterations. After about 5 minutes for writing down as many questions/ideas,
usually done individually with some sharing with neighbors, participants were shifted to altering
the questions to be open-ended. The open-ended questions were further prioritized in small group
discussions. Finally, time and group size permitting, 1-2-minute informal presentations of the
top question or questions were given (Figure 2). In general, some students readily volunteered to
give these oral presentations. The workshop leaders encouraged different points of view as well
as pointing out similarities in the questions presented.
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Figure 2. Students presenting after question formulation (Curiosity) activity.

The Connections activity centered around the characteristics of success. First, a list of
characteristics of a student member, officer, or leader was compiled. Then, characteristics of a
successful chapter were listed. After these short, individual activities (about 2 minutes each),
common themes were found by discussing in small groups. While each participant compiled
their lists on the provided worksheet in this cases, this activity can be done using small post-it




notes that can be easily rearranged and grouped. The objective of the Connections activity was
for participants to see the similarities between a successful group and the actions of individuals.

Finally, value creation was introduced. A short brainstorming asked the question: what is
valuable to you? Participants then recognized that value can be related to money or many other
areas. For example, faculty generally talked about Creating value in the three primary pillars of
their job, namely teaching, research, and service. More specifically, creating a rubric or using a
technology tool that provided timely, constructive feedback to students was valuable in teaching
engineering courses. Research success was related to the amount of funding, publications, or
commercializing a technology. Service created value through mentorship or organizing a
conference for a specific community. Overall, value Creating seemed to group into the categories
of money, time, and people.

After discussing a few places where students have experience with value creation, e.g., design
projects and student competitions, a summative activity can go in different directions depending
on the goal and audience of the workshop. One activity was to create an elevator pitch about the
student chapter. Orally presenting the mission and goals of the student group helped students
focus on the most important items. Having an elevator pitch for the student group can empower
the faculty advisor when talking with chairs and deans as well as alumni (that are potential
donors). While orally summarizing a student chapter’s value was a great exercise, documenting
goals is another summative activity.

Goal setting is a widely studied topic in business. For example, setting a small number of
“stretch” goals was a common area for the good to great and other growing companies [6, 31].
These larger and more long-term goals may not be the best place to have student chapter
members and advisors focusing since many student groups have significant annual turnover.
Therefore, the SMART goals framework helped students write appropriate goals for themselves
and the student chapter as a whole. SMART challenges the goal setter to be Specific Measurable
Achievable Relevant and Time-Bound [32]. Providing a few examples (Table 2) demonstrated
how to revise a good idea and goal into a focused objective.

Table 2. Example goals and comparison with the SMART framework.

Goal Analysis

Host industrial speakers Specific and relevant but not measurable or time-bound

Host 30 industrial speakers Specific, relevant, and measurable but likely not achievable in
a reasonable amount of time
Host a wine tasting Specific but not relevant or appropriate for underage students
Host 3 industrial speakers Specific, measurable, achievable, relevant, and time-bound
during Fall semester

Gathering feedback and information on the usefulness of the workshop helped tune and improve
future offerings. Two mechanisms collected feedback beyond questions and discussions at the
individual and small group levels during the workshops. First, worksheets were provided with
both guided and open-ended questions. Second, pre- and post-workshop surveys complimented
the worksheets.




A worksheet used at the AIChE Student Regional Conference (Figure 3) provides an example.
The two pages were printed on a single piece of paper with a QR code at the top of the front for
the pre-workshop survey and a second code at the bottom of the second page for the post-
workshop survey. Thus, QR codes were available on the worksheet and the slides in the room to
make participation as easy as possible. Many completed worksheets were collected as part of the
post-workshop survey. During all offerings, participants actively wrote their ideas on the
worksheets. Due to time restraints with the first three workshops, few SMART goals were
recorded on submitted worksheets. These nascent goals were commonly vague statements, such
as recruit new members. Therefore, a longer workshop time was offered for the most recent
offering. More SMART goals were written during the 2-hour workshop, but many participants
could not stay for the entire session. Thus, future offerings will likely be 90-minutes with
encouragement for students and advisors to meet later for further refinement.

Action Plan for: My chapter Me Both (circle one)
. Welcome Survey: Phase 1 Phase 2 Phase 3
How to Build a Great AIChE
Student Chapter

Activity 1: Question storming

1.

2

3

Activity 2: Connections — Chapter or Leader

1.

2.

3.

Thank you for attending. Feedback Survey:
AIChE UNLEASHED AIChE UNLEASHED

Figure 3. Left. Page 1 of worksheet with prompts for the Curiosity and Connections activities.
Right: Page 2 of the worksheet for recording goals over 3 time periods.

On both pre- and post-surveys, three questions asked about entrepreneurial mindset (Table 3).
The term “engineer” in the second and third questions was more specifically stated as chemical
engineer at the AIChE conferences and more generally in the on-campus offerings. In general,
about a quarter to one-third of the participants would not be familiar with entrepreneurial
mindset before the workshop. After the workshop, all participants were familiar or very familiar
with entrepreneurial mindset, so participants acknowledged that the entrepreneurial mindset
concept and framework played a role in their student chapter activities. Exhibiting and applying
entrepreneurial mindset saw similar shifts to sometimes and always encompassing nearly all of
the responses after the three student-centered workshops.



Table 3. Survey questions related to entrepreneurial mindset.

Question Choices

How familiar are you with the concept of Very Familiar, Familiar, Not Familiar
entrepreneurial mindset?

| feel engineers exhibit an entrepreneurial mindset. Always, Sometimes, Rarely

| apply an entrepreneurial mindset as an engineer or Always, Sometimes, Rarely
engineering student.

The post-workshop survey also asked for images of the participant’s worksheet. Since taking
photos on a smartphone is quicker than typing in or translating work into a form, many
participants readily provided their responses to the organizers. In the future, this type of
information could be coded to address specific research questions. Here, the general utility of the
workshop was assessed. Overall, participants wrote a significant amount on the front side of the
worksheet related to the Curiosity and Connections activities. After the initial offering, the action
plans and goals were generally vague, which led to the additional discussion of SMART goals
framework.

A number of lessons learned provide guidance to other faculty wanting to adopt this type of
workshop with a student group that they advise, many student groups or advisors on their
campus, or at a regional or national conference (Table 4). First, active learning activities are very
successful for brainstorming and idea generation. Thus, alternating short, prepared remarks and
slides with participant activities keeps everyone’s attention. A worksheet with prompts provides
participants a canvas to generate and share ideas. While verbal exchanges of ideas are important,
writing down responses on the worksheet formalizes the process. Research has shown the
importance of hand writing notes and related work in a classroom setting, which is analogous to
the workshop setting [33]. About 90 minutes provides enough time think broadly about student
chapter’s from multiple perspectives and leave with a small number of focused goals.

Table 4. Lessons learned to date for the How to Build a Great Student Chapter workshop.
Lessons learned
Frequent activities keep participants on task
Guided worksheet captures ideas and goals
A lot can be accomplished in 90 minutes

Beyond the positive take aways summarized above, some limitations and opportunities should be
noted to improve future offerings. First, neither the robustness of the goals set nor the success in
accomplishing some or all of the goals can be determined at this point, which may be considered
a limitation. Some potential avenues to shift from a single workshop to a more complete
mentoring/advising program could be explored in the future. Second, the expansion of the
workshop to two hours for the most recent offering was more than sufficient time for students to
complete as much work as they felt was needed. With some participants not able to commit two
full hours, one 90-minute workshop or possible two 45 to 50-minute workshops may be optimal.
Third, revising the goals after having a chance to “sleep on it” would be more productive and
supported by learning science [34-36]. While the workshop facilitators circulated and provided



prompting and feedback throughout the workshop, receiving more detailed, individual feedback
could improve the process. The hope is that that local student chapter advisors will engage in a
goal-setting process with their officers on a regular basis. A more formal suggestion to seek
additional feedback on their individual and chapter’s goals was added to the most recent on-
campus offering.

Concluding Remarks

Entrepreneurial mindset provided a valuable framework for helping students set goals related to
their student chapters. Curiosity, Connections, and Creating value provided themes for activities
within four similar workshops. Workshop attendees filled out worksheets as well as pre- and
post-workshop surveys, which demonstrated strong engagement during the events. Overall, the
workshop slides and other materials are freely available to other faculty wanting to deliver
similar workshops on campus or at conferences [18]. I hope a robust discussion of the workshop
occurs on Engineering Unleashed to improve the slides, activities, and outcomes for other faculty
advisors and students in the future.

Reiterating the lessons learned from the initial workshop offerings: 1. Use active learning
activities to maintain focus and engagement, 2. Provide a physical worksheet for participants to
write, doodle, sketch, etc. on. 3. Reserve about 90 minutes to explore different perspectives on
student chapters and the roles of officers and advisors. Finally, providing food and swag or other
prizes keep the sessions from feeling like another engineering class.

Finally, the on-campus workshops allowed for students to interact outside of their disciplinary
silo and even outside of engineering. To date, participants from chemistry, pharmacy, and
student life brought outside perspectives to these on-campus events (hosted by engineering). One
success after the September 2023 workshop was a co-hosted event between pharmacy and
engineering students centered on the formulation of cosmetics. This hands-on event was well
received and may become a regular collaboration. Therefore, the entrepreneurial mindset
provided the framework for both students and advisors to generate goals and create great student
chapters.
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