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ABSTRACT. The National Science Foundation established the Rising Scholars program at Purdue University to promote the
cultivation of professional mentor support networks for qualified low socio-economic students in STEM fields. In
collaboration between the Agricultural and Biological Engineering Department and the Minority Engineering Program,
Rising Scholars students, in three cadres of 21 students total, were recruited from general admissions to the institution, who
had previously expressed an initial desire for engineering. These students were provided with a defined path of activities in
college designed to enhance their professional mentoring networks among STEM specialists. Rising Scholars students were
provided with a partial scholarship and intensive academic guidance. These students participated in multiple networking
and social activities sponsored by the program administrators. Academic results for the Rising Scholars students against
their matched pair grouping for graduation rate and GPA will be presented. Students who socialized well and developed
stronger social networks within the high-touch, student-centric environment fared better academically and outperformed
their matched pair direct-to-engineering admits to the university. Small-to-moderate sized academic engineering
departments are well-suited to provide a similar nurturing culture for support and belonging that can help all students
succeed.

Keywords. collegiate culture; low socio-economic status, professional mentors; STEM disciplines, support networks.

Introduction

The aspirational goal of public education within society should consist of a school system where all students are nourished
and access to instruction is provided that will enable the learner to flourish according to his or her skills and ambition. In
America, Jefferson originally envisioned a multi-tiered system that extended from the elementary levels through higher
education (Allison, 1983). Following his presidency, he continued to support that vision by founding the University of
Virginia (University of Virginia, 2024). Jefferson believed in a meritocracy, where mental ability would be recognized and
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educated to the fullest extent of its capability, for the good of society. Unfortunately, the reality today is that a college
education is an expensive proposition (Holland, 2014; Weis et al., 2014). This oversized cost limits the representation of
talented and worthy students of low socio-economic status (SES) (Mistry & Elenbaas, 2021). Low SES families are also
less inclined to view education as an investment worthy of borrowing to acquire, thereby limiting their ability to break-out
of the cycle of generational poverty (Payne, 2013).

When these wide-ranging tendencies are combined with first-generation collegiate status, the hurdles in front of low SES
young men and women hoping to become STEM professionals are numerous (Major & Godwin, 2018; Jury, et al., 2017;
Karimshabh, et al., 2013). None-the-less, a significant enough number of students succeed with these demographics that they
have become termed ‘Rising Scholars’ (Kent State University, 2021; Stanford University, 2020). These students represent
the best and the brightest that Jefferson wanted educated to increase what he called ‘the mass of mind for the nation’.
Experience at Purdue University has demonstrated that minority students having lower than recommended credentials, yet
plenty of ambition and motivation, can successfully complete engineering degrees with the proper guidance and persistence
(Baldwin et al., 2022a). Building upon that unconventional finding, a long term proposal was developed, and Purdue
received S-STEM grant funding from the NSF in 2016 to determine the effect of mentor support networks and intentional
mentoring on student success using a program of partial scholarship support and a recommended activity pathway through
the institution. The climate created for these students at the university was a critical component of the program (Bastedo et
al., 2019; Bastedo & Bowman, 2017; Holloway et al, 2014), and the lessons about climate and student interactions from this
study are valid for small academic units.

The climate of an academic department can have a significant impact on students already struggling to adapt and fit into
an unfamiliar culture (Baldwin et al., 2021a; Crosnoe & Muller, 2014). Key takeaways from the Rising Scholars (RS)
program that can be used to help transform the climate in smaller engineering departments into a nurturing and stimulating
environment for all students will be provided. The balance of this paper will describe the RS program at Purdue University
and detail the performance of RS students against two sets of matched pair cohorts directly admitted into engineering or
exploratory studies. The influence of culture within the academic environment will be explored, and comments from
graduates of the Purdue program about the influence of culture on their academic success will be provided. The conclusions
section will describe how the lessons from this experience can be utilized in shaping the overall climate of a small engineering
department in a positive manner that encourages student success, particularly for the low SES students (Browman et al., 2017).

Program Overview

The overall RS program was based upon the premises that students with numerous people engaged as members of their
mentoring support network are more likely to succeed and that the recruitment of mentors and the cultivation of a
professional support network are skills that can be taught. The work was inspired by Mr. Derek Peterson, who studied
secondary education success among indigenous peoples living within remote communities in Alaska (Peterson, 2016;
Peterson, 2010). Peterson wanted to understand how villages with substandard educational systems that were clearly failing
most students managed to occasionally produce doctors, scientists, and other professionals. His research demonstrated that
the biggest correlation factor with academic success was the size of the student’s adult support network. He maintained that
if a young person had at least five caring adults in their social circle, who had what could be termed ‘grade card rights’, then
their academic success was almost guaranteed. Purdue University researchers have extended Peterson’s ideas to post-
secondary students by encouraging the utilization of academic professionals within their own mentoring support networks.

The overall organization of the Purdue Rising Scholars program involved selecting high school students matriculating into
higher education, who initially expressed an interest in engineering, but were denied admission into freshman engineering and
came into the university through exploratory studies. The program filtered applicants for adequate and sufficient academic
qualifications, grit, work ethic, an understanding of the power of mentorship, and financial need. Potential students applying to
the program were pre-screened, invited to apply, and chosen based upon their high school transcripts, a written essay responding
to prompts about persistence and work habits, and an interview with the selection committee. This process was used throughout
the program and was previously detailed (Baldwin et al., 2022a). Three cadres of six, nine, and six were admitted into the
program during the fall terms of 2017, 2018, and 2019. The demographics of the group were as follows:

Gender: 9 - females and 12 - males;
Residency: 18 - residentials and 3 - non-residentials;
Ethnicity: 14 - Hispanic (1 with American Indian (Al) identity);
Race: 3 - Black or African-American;
4 - Two or more race (3 with Black and 1 with AT identity); and
o First generation: 11 students.

A comparison of demographics and incoming metrics between the Rising Scholars and their engineering and exploratory
studies matched pair students is included in table 1.



Table 1 - Demographics and incoming metrics of the Rising Scholar students and their matched pair students in engineering and exploratory
studies.

Rising Scholars Engineering Exploratory
RESIDENCY
Non-Resident 3 4 4
Resident 18 17 17
GENDER
Female 9 9 8
Male 12 12 13
ETHNICITY
2 or more races 4 2 3
Black or African American 3 4 4
Hispanic/Latino 14 15 14
HIGH SCHOOL METRICS
HS GPA 3.72 3.83 3.55
Max Verbal (SAT) 579 641 604
Max Math (SAT) 607 646 617
Max V+M (SAT) 1186 1287 1221

The program utilized a fairly defined path through the institution that primarily consisted of established activities which
would introduce the RS students to multiple professionals who might potentially serve as mentors. A study of Purdue
University graduates conducted by the Gallop organization determined that a close connection to a faculty member who
showed a positive interest in them as a student had a significant impact on the way that the graduates felt about their entire
collegiate experience (Raposa et al., 2021). The RS program operated in a manner that enhanced those potential contacts.
Experiential activities which involved the students with numerous faculty and staff members were chosen for the pathway,
along with specialized seminars concentrating on soft skills, career planning, and professional networking. Figure 1
illustrates the design of the program as the students moved forward toward their degrees (Baldwin et al., 2023).

Prior to the start of their freshman year, all RS students were enrolled in the highly regarded Minority Engineering
Program (MEP) Academic Bootcamp (Purdue University, 2023; Dickerson et al., 2014). Students were given an opportunity
to experience the rigor of collegiate-level STEM classes and understand the increased amount of work that courses within
their planned major were going to require. Bootcamp experiences, if properly run, have been demonstrated to have longer-
term positive effects on participants than other freshman orientation activities (Cooper et al., 2018a). Students were required
to take annual seminars with MEP and RS administrators, which included topics on study habits, acquiring and maintaining
mentor networks, career planning, and interviewing. Additionally, special events with unique activities or external speakers
for RS students were also periodically scheduled throughout the students’ time on campus to reinforce mentoring concepts
(Baldwin et al., 2023; Baldwin et al., 2022b; Baldwin et al., 2021b). As rising sophomores, RS students participated in the on-
campus Louis Stokes Alliance for Minority Participation (LSAMP) program which placed the students in faculty labs as
members of their research teams (Purdue University, 2020). Most of the projects were selected for their linkage with the ‘Grand
Challenges’, which today’s college students feel a strong connection to (National Academy of Engineering, 2021). Students
working in faculty labs became research team members, participated in internal discussions, witnessed research management
and decision making, and developed contacts with professionals who could potentially serve as mentors (Baldwin et al., 2021c¢).

Rising juniors were scheduled to participate in a self-directed research project with RS program administrators. These
experiences were designed to mimic the capstone courses in most engineering and technology programs. This involvement
in managing a technical project was intended to occur before an actual capstone course within the traditional plan of a major,
so that RS students could gain an understanding of project management and then potentially assume some leadership roles
in the required curricular classes. Capstone experiences provide students with the opportunity to enhance their problem-
solving skills, discover the benefits of working within a larger organization, and practice their communication and people
skills (Stwalley, 2017; Stwalley, 2016; McCarthy, 2011; Bolton, 2006). In conjunction with the seminar classes, RS students
developed manuscripts of their experiences, offering a chance to reflect upon what they had learned (American Journal of
Rising Scholars Activities Volume 2, 2023; American Journal of Rising Scholar Activities Volume 1, 2022). Finally,
experiential work activities outside the university were encouraged for rising seniors. Multiple studies have shown the
benefit of collegiate professional work experience in helping to advance careers of entry-level graduates moving into the
workforce (Chopra, 2023; Cooper et al., 2018b; Stwalley, 2006a; Stwalley, 2006b). The involvement of RS students in
internship programs has been described previously (Baldwin Kun-age et al., 2024a; Baldwin et al., 2021d). Although not all
program’s participants were able to partake in external work experience activities, the overall pathway was specifically
chosen to provide maximized contact with university and career professionals who could potentially become mentors to the
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RS students. Feedback from graduates indicated that goal was well-attained (Baldwin Kan-uge et al., 2024a).

Key Cocurricular Curricular Key
Outcomes Outcomes
( . . A . .
Pre-Freshman Engineering Build community
. Meet caring professors
Academic Boot e P
Summer HS to College transition
S Camp Practicing coping skills
Professional skill
. rofessional skills
Upperclass mentor for support | pjjar Mentors Freshman ENGR 180
Encourage extracurricular Mentee — —> ) Scholarly encouragement
involvement Year Seminar Meet successful alumni
| — — S — Meet school heads
- R \ 4
Mentoring by professor/graduate LSAMP )
student in area of interest Professor-lead Pre-Sophomore
Classroom skills in research . Summer
Observe project management  {_ Project L
A\ 4
. . .
.. Summer experience reflection
Giving back MEP Ambassador Sophomore ABE 495 RS Advanced learning skills
Outreach to PreK-12 students | (Program closed after [€ —> . L
Recruitment 1% cohort) Year Soph. Seminar Encourage society involvement
Building/ Strengthening Web
'd ~\
Mentoring by professor/graduate [ . ) .
student in area of interest MER; In.d|V|duaI Pre-Junior
Classroom skills in research roject Summer
Execute project management J ~ o
—Y

Summer experience reflection

Junior Year ABE 495 RS Job search skills
Junior Seminar Internship application
- o Social media for professionals
Classroom skills in professional —Y
position Pre-Senior
Execute project management
. : - Summer
Mentoring by professional in
g S
industry
v Summer experience reflection
Full-time employment search skills
Senior Year A_BE 495 I'?‘S Transition to professional
Senior Seminar Strengthening Web of Support in
Industry

Figure 1 - Rising Scholar recommended "Best Path" through the university, designed to maximize a professional web of support through high-
value collegiate contacts (Baldwin, et al., 2023).

Performance of the Rising Scholars Cohorts

As shown in Figure 2, the standard progression of the RS students through their collegiate years demonstrates how
COVID was a progressively more influential adverse element in their experience (Baldwin et al., 2023; Baldwin et al.,
2022c). This particularly affected those students with smaller or ‘thinner’ support webs than those with ‘thicker’ webs. RS
students over the course of the program varied in their ability to strengthen their mentor support network. All students grew
their networks, but some did so at a much slower pace, as shown in Figure 3 (Baldwin et al., 2023). Table 2 provides a
detailed look at how these support networks evolved during the students’ college years (Baldwin et al., 2022b). The
importance of this connectedness is implied in Figure 4, which shows how the academic performance of the RS students
compared to their matched pair engineering admission cohort as COVID progressed (Baldwin et al., 2023). Table 3 clearly
illustrates the decline in the students’ ability to participate in professional practice (Baldwin Kun-age et al., 2024a), which
is well-attributed to the general employment drop-off during the pandemic (Organization for Economic Co-operation and
Development, 2022).
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Figure 2 - Expected normal timeline of the Rising Scholars program students’ progression through higher education, with COVID pandemic
cross-hatched between the red lines.
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Figure 3 - Average progression of the average yearly Web of Support between "Thickly Webbed" and "thinly webbed" and split between (A)
Pre-College Supporters and (B) Collegiate Campus Supporters (Baldwin, et al., 2023).

Table 2 - Results of comparing number and type of supporters between the undergraduate STEM students who came in as "Thickly-Webbed"
with strong webs of support against those that had weaker webs of support from their initial application through the third year of research, with
the supporter line colors in the table represent the colors in Figure 3 (Baldwin, et al., 2022b).

INITIAL 1st YEAR 2nd YEAR 3rd YEAR
Thickly Thinly Thickly Thinly Thickly Thinly Thickly Thinly
Webbed  Webbed  Webbed  Webbed Webbed Webbed  Webbed  Webbed
Parents/Relatives 34 1.8 34 1.7 3.6 2.0 42 1.8
High School People 2.9 0.8 1.0 0.3 0.8 0.3 1.0 0.0
Other 1.4 0.0 1.0 0.3 1.4 0.5 2.1 0.0
Purdue Index 1.1 0.8 2.7 1.3 54 4.6
PU Professors(*2) 0.4 0.0 0.8 0.3 1.6 1.8
PU Staff 0.2 0.8 0.8 0.7 1.4 1.0
PU Upperclass(*0.5) 0.4 0.0 0.5 0.0 1.5 0.3
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Figure 4 - Groups comparison of the pre-COVID cumulative GPAs with term GPAs during the pandemic first two terms (Baldwin, et al, 2023).



Table 3 - Comparison between groups of the undergraduate professional experiential experience level of the three Rising Scholars cohorts,
showing the drop-off with COVID (Baldwin, et al, 2024a).

Cohort Total Nlércri‘lboelra ;)Sf Rising Profeg)s(i;r:lr?i rIl’cr:ctice %)
F17 6 4 67
F18 9 4 44
F19 6 1 17

Overall, the RS students outperformed their matched pair comparison cohorts academically. Table 4 provides an
aggregate of student class GPA for the RS and matched pair cohorts (Baldwin Kan-uge, et al., 2024b). The grade differential
between the matched pair diminished as the students progressed toward graduation, but the RS students got off to a stronger
start in college, most likely through participation in the MEP academic bootcamp. The RS students also exceeded their
matched pair colleagues in retention within major. Figure 5 presents first year retention, and Figure 6 provides second year
retention (Baldwin et al., 2021b). Although the third cohort of students are still working on their degrees, the RS students
appear to perform at equivalently levels with their matched pair counterparts in obtaining degrees. Figure 7 illustrates the
progress of the first cohort graduating from the institution, while Figure 8 shows the second (Baldwin Kan-uge et al., 2024b).
Although the sample size was too small to know with statistical certainty, it appears that the RS students were slightly more
successful at finishing some kind of four year degree from the institution. No RS students were dropped from the university,
and only one received a degree from a non-STEM field.

Table 4 - Cumulative Grade Point Averages earned at the end of each year compared between the Rising Scholars, Engineering, and
Exploratory students (Baldwin Kan-uge, et al., 2024b).

1st Year 2nd Year 3rd Year
Rising Scholar 3.21 3.25 3.26
F17 Engineering 2.96 2.82 2.94
Exploratory 2.94 2.94 3.10
Rising Scholar 2.80 2.88 2.88
F18 Engineering 2.57 2.62 2.50
Exploratory 2.51 2.59 2.66
Rising Scholar 333 3.06 2.88
F19 Engineering 2.48 241 2.35
Exploratory 2.75 2.60 2.61
Rising Scholar 3.07 3.04 2.99
Overall q .
e Engineering 2.66 2.62 2.58
Exploratory 2.70 2.69 2.77
100%
80%
60%
40%
20%
0% —
Rising Scholars ENGR Exploratory
B Drop 0 1 2
W Vol Withdraw 0 0 1
BEnonSTEM 1 0 2
OSTEM 2 1 3
OENGR 7 19 3
O Exploratory 11 0 10

Figure 5 — First Year Retention between Rising Scholars and matched students starting in Engineering and Exploratory Studies (Baldwin, et al.,
2021b).
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Figure 6 - Second Year Retention between Rising Scholars and matched students starting in Engineering and Exploratory Studies.
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Cultural Elements and Discussion

The RS administrators worked extremely hard at providing a comfortable, welcoming social circle for the students. The
planning that went into this element was quite deliberate and mindful. Students were invited to frequent family dinners in
the Principal Investigator’s home. Special events for RS students were organized, and the three cadres were frequently
brought together for peer-to-peer mentoring opportunities. All of the social elements were designed to create a close-knit
community of students who knew that there were adult professionals at their campus who were in their corner for the duration
of their college experience. Since the program goal was to create satisfied graduates who were happy in their profession,
this familial atmosphere was well-aligned with the conclusions from the Raposa et al. (2021) study at Purdue.

The S-STEM proposal funded by the NSF to create the Purdue RS program was heavily based upon the professional and
personal experiences of the administrative team, who felt extremely positive about their own collegiate experiences. The PI
and two of the co-authors are alumni of the Purdue Agricultural & Biological Engineering (ABE) department. While it is
acknowledged that this evaluation is completely subjective, all three individuals found the small engineering department
environment in ABE to be friendly, hospitable, and supportive. The local activities organized by department personnel
created a close-knit community, where undergraduates were able to feel a camaraderie with graduate students, staff, and
faculty. Students in smaller schools typically have access to more internal experiential opportunities than those in bigger
departments. These opportunities can be either through paid positions as hourly help or for academic credit. Many actual
graduate-level research projects in smaller engineering departments are initially established as capstone experiences.
Additionally, faculty in these smaller departments generally have numerous connections with recruiters and companies that
hire graduates within the specialized major. Smaller engineering departments have the ability to provide close contact with
the undergraduate students and a more personalized educational journey through higher education than in larger departments.

Two of the co-authors were professionally engaged with the Purdue Minority Engineering Program (MEP), one of the
earliest and most successful STEM support organizations for under-represented students in higher education. MEP is a
comprehensive advocacy organization working to establish an improved pool of qualified students for matriculation into
professional STEM fields and to support and retain students admitted to the institution within engineering. Staff members
provide cultural affirmation and understanding for minority students, as well as providing a safe space on campus for them
to hold dialogs or seek counseling from mentors on issues requiring a unique understanding. MEP promotes professional
development for students and provides multiple opportunities for celebration and uplifting events. Students connected with
the MEP are heard, respected, and supported along their journeys. The RS program administrators were determined to
provide the students with the best elements of these organizations in order to nurture the students’ development within the
larger collegiate environment.

The RS program included multiple positive elements from MEP and ABE that were designed to provide the students with
a memorable and impactful experience. Many of the students were able to participate directly in the PI’s other technical
research projects. Biannual evening meeting functions provided opportunities to engage over food and hold open discussions
with the students and help promote peer mentoring between program entry cohorts. Special events and professional
development occasions were incorporated at a level significant enough to be distinctive, but not overwhelming. Students
were given personalized attention and were made to feel part of a close-knit learning community. The culture of the RS
program was positive by design, and it was meant to provide encouragement and support to the students, who were studying
extremely demanding STEM curricula under admittedly difficult circumstances.

Student Observations

As part of the overall continuing efforts associated with the RS program, the researchers are collecting a survey of Rising
Scholars longitudinal information as the participants progress through their professional careers. This study was conducted
in accordance with the requirements of Purdue University IRB #1607017964. During a first post-graduation interview, the
RS students were asked to describe what positive features of the Rising Scholars program climate were memorable and
aided them in navigating the stress of an undergraduate education in a STEM field (Rising Scholar Eta, 2024) (Rising Scholar
Pi, 2024) (Rising Scholar Epsilon, 2024) (Rising Scholar Gamma, 2024) (Rising Scholar Zeta, 2024):

“The Rising Scholars program really helped me create a bond with everybody in the Minority Engineering Program, and
honestly on my own, I would have probably never found them. I'm so thankful that I got to meet other Latinos studying the
same things as me. People who don't make that connection would have a completely different college experience than me. I
am just so thankful that I had a community from the very beginning. The tutors and the study center were vital to me. That
was somewhere I could go if I was struggling or got stuck on a problem. The camaraderie with all of the individuals that
the Rising Scholars program introduced me to was just amazing. You made me feel like I belonged in this place. From day
one, you guys were there along the way for me. You helped me form bonds, understand the world, and graduate.”

Rising Scholar Eta (Industrial Engineer)



“The Rising Scholars program supported me. I had imposter syndrome really bad when 1 first got here, but you believed
in me. And then you helped me to believe in me. You surrounded me with like-minded people when you got our cohort
together. You got us up off the ground and going. The Rising Scholars program and the people in it watered us like plants,
helped us to bloom, and grow into the amazing people we 've become. The program was an incredible resource for me. It got
me published, taught me how to get through an interview, gave me the opportunity to gain knowledge that I couldn 't have
otherwise gotten. It definitely propelled me further than I ever thought I'd go. The Rising Scholars gave me the chance to
go to school in a great major, provided me with an incredible set of work experiences while still in college, and made me
confident in my own abilities. It has given me the chance to pursue my love and passion: scientific research.”

Rising Scholar Pi (Material Science Engineer)

“The Rising Scholars was great. When I compare my experience to that of my brother, what happened to me really stands
out. With you, the big thing was people skills and networking. He hasn 't gotten that extra training under the standard path
through the system. I really enjoyed Derek Peterson s lessons. I still follow him on Facebook. He talked about casting a wide
web for supporters and contacts. That’s been very helpful in my career. I remember that you were always talking about
patience and perspective. This was important to me and helped me focus on the job at hand. You taught me to reflect on
things and use the resources that I had. The program s structure and the activities that you had us do were vital for me. I see
now how they were designed to connect us and get us to meet people. That was important to me, coming from my background.
Looking back now, I know you helped me with interviewing too. Not many sophomores get internships. I remember you said
that I might not have a lot of experience, but that I should be proud of what I had and talk about it. Just being able to talk
things out with you was a big advantage and was always a good lesson for me. In summary, I guess the thing is: you gave
us extra attention. You helped open my eyes to a larger world, and I'm very grateful.”

Rising Scholar Epsilon (Mechanical Engineer)

“Rising Scholars was everything that I needed. I don t think that I'd have even been at Purdue without the Rising Scholars.
You guys were so amazing. When something would go wrong, you’d pick me back-up and point me in the right direction.
You provided us with an environment where it was okay to ask questions, and of course, I had a lot of questions. I remember
discussing interviewing, and you told us to get to where we were leading the interview. I didn t fully understand it then, but
1 remember grilling you on it, and then, it happened. I felt so good, and it went so well. I remember walking-out thinking
how happy you’d be with me. The Rising Scholars program gave me an environment where I could learn things like that. No
one ever tried to do that anywhere else with me. You provided such a supportive atmosphere. You reminded me that I am a
resilient person and was going to make it. I never felt like there was a time when [ wasn t going to get finished, because with
you, the expectation was always that I would finish. You were my school parents.”

Rising Scholar Gamma (Engineering Technologist)

“The whole Rising Scholars experience was incredible. The bootcamp was critical for me. It was important for me to
meet others and study within a diverse background. That initial climate was critical for me, and the skills that I learned
there continue to help me excel on the job today. I'm also extremely glad that you helped develop my social side. You pushed
me hard there, but I think maybe that’s what's helped me the most professionally. Learning how to make connections and
benefit from them has really boosted me at work. I saw how collaboration and teamwork worked in studying at Purdue, and
1 continue to use those people skills today on the job. I think the lessons on interviewing were really important for the Rising
Scholars. You were right in how different an experience it was going to be. How they could ask the same thing from so many
different angles still amazes me. Your early exposure to the process helped me get an internship, which helped me get this
incredible job. I've already passed my PE exam, and it all started with the Rising Scholars program.”

Rising Scholar Zeta (Civil Engineer)

Conclusions

The Rising Scholars program was designed as a high-touch, supportive community for low SES undergraduate students
trying to attain a STEM degree. The program modeled the social environment for the students on the close-knit communities
of smaller engineering departments and advocacy organizations. The program administrators held special functions for the
students addressing their needs for personalized attention, flexibility, professional development, safe dialogue, cultural
support, and a support network within the professional world. In post-graduation interviews, the graduates all referred to
memories of these events and seemed to recognize their importance in providing them with a collegiate ‘family’. The
program produced STEM field graduates at the same rate as standard admissions criteria, even though the students were
initially identified as not qualifying for an engineering education. A supportive climate matters to college students, and
creating a positive space for learning in higher education isn’t difficult. From the overall RS experience, some simple
recommended beginning components for improving the climate within a smaller bachelorette STEM department would be:
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e Promoting collegiality and engaging with the students in various ways that help to put them at ease, instead of stressing
them

Becoming a comfortable, welcoming place for students to connect, study, and socialize.

Establishing a study lounge where students can find peers, resources, and tutors for classes.

Scheduling fun things and bringing food.

Finding some manner to financially reward students for progress toward their degrees.

Asking faculty to integrate undergraduate students into their research more readily and be more willing to engage with
students outside of the classroom.

The Rising Scholars program researchers have demonstrated that the current admissions process for engineering
underestimates the potential of numerous students from low SES backgrounds. The young people who studied for STEM
degrees in the Purdue RS program received some financial support, were given an initial mentor support network, provided
a list of recommended collegiate opportunities, and taught to go look for professional mentors. They were well-served by
this program, and the basic ideas from this plan should be executable by small and medium sized engineering programs
anywhere. If the success of our students is paramount, then we need to build them a collaborative learning environment and
provide them with support and clear expectations about our goals for them. They will do the rest.

Acknowledgements

This work was supported in part by the National Science Foundation S-STEM program (grant #1644143, ‘Rising
Scholars: Web of Support Used as an Indicator of Success in Engineering’). The Purdue Agricultural & Biological
Engineering department has also graciously helped provide backing for this project. Additionally, thanks are due to the
employees of Agricultural & Biological Engineering and the Minority Engineering Program at Purdue University for their
support in counseling students and providing mechanisms to support their time in college. An Artificial Intelligence (AI)-
powered transcription software by Descript, Inc (San Francisco, California) was used to edit and compose the interviews
with former students. An Artificial Intelligence (Al)-powered large language model software, ChatGPT, by Microsoft,
Incorporated (Redmond, Washington) was used to aid in the organization of this effort, but all manuscript elements are
original from the authors. Any errors are entirely the result of the authors. The mention of trade names or commercial
products in this article is solely for the purpose of providing specific technical information and does not imply
recommendation or endorsement by Purdue University. The findings and conclusions in this publication are those of the
authors, and they should not be construed to represent any official Purdue University determination or policy. Purdue
University is an equal opportunity / equal access organization.

References

American Journal of Rising Scholar Activities Volume 1. (2022). Stwalley III, R. M., editor-in-chief. Purdue University, Agricultural &
Biological Engineering. West Lafayette, Indiana: Purdue epubs Document Library. Last Accessed December 17, 2023, from
https://docs.lib.purdue.edu/ajrsa/voll/iss1/

American Journal of Rising Scholars Activities Volume 2. (2023). Stwalley III, R. M., editor-in-chief. Purdue University, Agricultural &
Biological Engineering. West Lafayette, Indiana: Purdue epubs document library. Last Accessed December 17, 2023, from
https://docs.lib.purdue.edu/ajrsa/#:~:text=American%20Journal%200f%20Rising%20Scholar%20Activities%20(AJRSA)%20is%20an
%200pen,STEM)%20research%20and%20activities%20journal.

Allison, A. (1983). The Real Thomas Jefferson. Malta, Idaho: National Center for Constitutional Studies.

Baldwin Kan-uge, G. L., Booth Womack, V. L., LaRose, S. E., Stwalley, C. S., & Stwalley III, R. M. (2024b). Rising Scholars graduation
rates and project closure data. 2024 ASEE Annual Conference & Exposition (Portland). Washington, DC: ASEE.

Baldwin Kun-age, G. L., Booth Womack, V. L., LaRose, S. E., Stwalley, C. S., & Stwalley III, R. M. (2024a). Professional practice
experiences of collegiate Rising Scholars students - a work-in-progress. 2024 ASEE Annual Conference & Exposition (Portland).
Washington, DC: ASEE.

Baldwin, G. L., Booth Womack, V. L., LaRose, S. E., Stwalley, C. S., & Stwalley III, R. M. (2022c). A comparison of the academic
performance of Rising Scholars with other student demographic groupings before and during the COVID pandemic. 2022 ASABE
Annual International Meeting - Houston, Texas. St. Joseph: ASABE. doi:10.13031/aim.202200205

Baldwin, G. L., Booth Womack, V., LaRose, S. E., Stwalley, C. S., & Stwalley III, R. M. (2021a). The value of climate in educational
programs for diverse student populations within engineering disciplines. ASABE 2021 AIM - Pasadena. St. Joseph: ASABE.
doi:10.13031/aim.212100005

Baldwin, G. L., Booth Womack, V., LaRose, S. E., Stwalley, C. S., & Stwalley III, R. M. (2021c¢). Using broad spectrum technological
projects to introduce diverse student populations to Biological & Agricultural Engineering (BAE): a work in progress. 2021 ASEE
Annual Conference & Exposition (Long Beach). Washington, DC: ASEE. Retrieved from https:/strategy.asee.org/37986

Baldwin, G. L., Booth Womack, V., LaRose, S. E., Stwalley, C. S., & Stwalley III, R. M. (2021b). Using enhanced professional networks to
increase overall student retention. 2021 ASEE Annual Conference & Exposition (Long Beach). Washington, DC: ASEE. Retrieved from

11



https://peer.asee.org/37990

Baldwin, G. L., Booth Womack, V., LaRose, S. E., Stwalley, C. S., & Stwalley III, R. M. (2021d). Value of experiential experiences for
diverse student populations within engineering disciplines: a work in progress. 2021 ASEE Annual Summer Conference (Long Beach).
Washington, DC: ASEE. Retrieved from https:/strategy.asee.org/38008

Baldwin, G. L., Booth Womack, V., LaRose, S. E., Stwalley, C. S., & Stwalley III, R. M. (2022b). Mentoring low-SES students and
developing professional support networks. 2022 ASEE Annual Conference & Exposition (Minneapolis). Washington, DC: ASEE.

Baldwin, G. L., Booth Womack, V., LaRose, S. E., Stwalley, C. S., & Stwalley III, R. M. (2022a). Using support networks as a predictor of
success for STEM degrees: preliminary results detailing a selection process for test subjects engaged in a longitudinal study of low
socio-economic status American undergraduate students. International Journal of Engineering Pedagogy, 12(6), 16-49.
doi:10.3991/ijep.v12i6.25547

Baldwin, G. L., Booth Womack, V., LaRose, S. E., Stwalley, C. S., & Stwalley III, R. M. (2023). The development of professional mentors
to supplement low socio-economic students' webs-of-support. 2023 ASEE Annual Conference & Exposition (Baltimore). Washington,
DC: ASEE.

Bastedo, M. N., & Bowman, N. A. (2017). Improving Admission of Low-SES Students at Selective Colleges: Results from an Experimental
Simulation. Educational Researcher 46(2), 67-77. doi:10.3102/0013189X17699373

Bastedo, M. N., Glasener, K. C., Dean, K. C., & Bowman, N. A. (2019). Contextualizing the SAT: Experimental Evidence on College
Admission Recommendations for Low-SES Applicants. Educational Policy, 1-30. doi:10.1177/0895904819874752

Bolton, G. (2006). Narrative writing: reflective enquiry into professional practice. Educational Action Research 14(2), 203-218.
doi:10.1080/09650790600718076

Browman, A. S., Destin, M., Carswell, K. L., & Svoboda, R. C. (2017). Perceptions of socioeconomic mobility influence academic
persistence among low socioeconomic status students. Journal of Experimental Social Psychology, 72, 45-52.
doi:10.1016/j.jesp.2017.03.006

Chopra, L. (2023). Concept of experiential learning and its importance in present educational systems. International Journal of Research
Publication and Reviews, 4(6), 231-233.

Cooper, K. M., Ashley, M., & Brownell, S. E. (2018b). Breaking down barriers: a bridge program helps first-year biology students connect
with faculty. Journal of College Science Teaching, 47(4), 60-70. doi:10.2505/4/jcst18 047 04 60

Cooper, K. M., Downing, V. R., & Brownell, S. E. (2018a). The influence of active learning practices. [J STEM Ed, 5(23).
doi:10.1186/s40594-018-0123-6

Crosnoe, R., & Muller, C. (2014). Family socioeconomic status, peers, and the path to college. Social Problems, 61(4), 602-624.
doi:10.1525/sp.2014.12255

Dickerson, D. A., Solis, F., Booth Womack, V. L., Zephirin, T., & Stwalley, C. S. (2014). Can an engineering summer bridge program
effectively transition underrepresented minority students leading to increased student success? 2014 ASEE Annual Conference &
Exposition (Indianapolis) (pp. 24.251.1-24.251.10). Washington, DC: ASEE.

Holland, M. M. (2014). Navigating the Road to College: Race and Class Variation in the College Application Process. Sociology Compass
8/10(10.1111), 1191-1205. doi:10.1111/soc4. 12203

Holloway, B. M., Reed, T., Imbrie, P. K., & Reid, K. (2014). Research-informed policy change: a retrospective on engineering admissions.
Journal of Engineering Education, 103(2), 274-301. doi:10.1002/jee.20046

Jury, M., Smeding, A., Stephens, N. M., Nelson, J. E., Aelenei, C., & Darnon, C. (2017). The experiences of low-SES students in higher
education: psychological barriers to success and interventions to reduce social-class inequality. Journal of Social Issues, 73(1), 23-41.
doi:10.1111/jois.12202

Karimshah, A., Wyder, M., Henman, P., Tay, D., Capelin, E., & Short, P. (2013). Overcoming adversity among low SES students. Australian
Universities Review, 55(2), 5-14.

Kent State University. (2021). Rising Scholars. Last Accessed February 17, 2021, from Kent State University:
https://www.kent.edu/stark/rising-scholars

Major, J., & Godwin, A. (2018). Towards Making the Invisible Engineer Visible: A Review of Low-Socioeconomic Students’ Barriers
Experiencing College STEM Education. 2018 IEEE Frontiers in Education Conference, (pp. 1-9). San Jose. doi:10.1109/FIE.2018.
8659241

McCarthy, J. (2011). Reflective writing, higher education, and professional practice. Journal for Education in the Built Environment, 6(1),
29-43. doi:10.11120/jebe.2011.06010029

Mistry, R. S., & Elenbaas, L. (2021). It’s All in the Family: Parents’ Economic Worries and Youth’s Perceptions of Financial Stress and
Educational Outcomes. J Youth Adolescence, 50, pp. 724-738. doi:10.1007/s10964-021-01393-4

National Academy of Engineering. (2021). NAE Grand Challenges for Engineering. Last Accessed February 12, 2021, from
http://www.engineeringchallenges.org/challenges.aspx.

Organization for Economic Co-operation and Development. (2022). The unequal impact of COVID-19: a spotlight on frontline workers,
migrants, and racial/ethnic minorities. Last Accessed December 17, 2023, from OECD Better Policies for Better Lives:
https://www.oecd.org/coronavirus/policy-responses/the-unequal-impact-of-covid- 19-a-spotlight-on-frontline-workers-migrants-and-
racial-ethnic-minorities-f36e93 1e/

Payne, R. K. (2013). A framework for understanding poverty. Houston, Texas: aha! Process, Inc.

Peterson, D. (2010). Solutions and Outcomes. Retrieved May 14, 2020, from Institute for Community & Adolescent Resiliency - Unifying

12



Solutions: https://icar-us.com/

Peterson, D. (2016). The Other Side of the Student Report Card: What it is and Why it Matters. National School Board Association. Boston.
Last Accessed August 13, 2020

Purdue University. (2020). Louis Stokes Alliance for Minority Participation (LSAMP). Retrieved February 14, 2021, from
https://www.purdue.edu/gradschool/diversity/programs/louis-stokes-alliance-for-minority-participation/about/program-description.php.

Purdue University. (2023). Academic Support and Resources - Engineering Academic Boot Camp. Last Accessed December 17, 2023, from
Minority Engineering Program: https://www. purdue.edu/mep/Academic-Support-and-Resources/Engineering-Academic-Boot-Camp
.html

Raposa, E. R., Hagler, M., Liu, D., & Rhodes, J. E. (2021). Predictors of close faculty - student relationships and mentorship in higher
education: findings from the Gallop-Purdue index. Annals of the New York Academy of Sciences, 1483, 36-49. doi:10.1111/nyas.14342

Rising Scholar, E. (2024, January 26). First Post-Graduation Interview. (R. M. Stwalley III, & C. S. Stwalley, Interviewers) Lafayette,
Indiana, USA. Last Accessed January 31, 2024

Rising Scholar, E. (2024, January 26). First Post-Graduation Interview. (R. M. Stwalley III, & C. S. Stwalley, Interviewers) Lafayette,
Indiana, USA. Last Accessed January 31, 2024

Rising Scholar, G. (2024, January 25). First Post-Graduation Interview. (R. M. Stwalley 111, & C. S. Stwalley, Interviewers) Lafayette,
Indiana, USA. Last Accessed January 31, 2024

Rising Scholar, P. (2024, January 26). First Post-Graduation Interview. (R. M. Stwalley III, & C. S. Stwalley, Interviewers) Lafayette,
Indiana, USA. Last Accessed January 31, 2024

Rising Scholar, Z. (2024, January 25). First Post-Graduation Interview. (R. M. Stwalley III, & C. S. Stwalley, Interviewers) Lafayette,
Indiana, USA. Last Accessed January 31, 2024

Stanford University. (2020). Stanford GSB Rising Scholars Conference. Last Accessed February 17, 2021, from Stanford Graduate School
of Business: https://www.gsb.stanford.edu /faculty-research/faculty/conferences/rising-scholars-conference

Stwalley III, R. M. (2006a). Definition, mission, and revitalization of cooperative education programs. 2006 ASEE Annual Conference &
Exposition. Washington, DC: ASEE. doi:10.18260/1-2--975

Stwalley III, R. M. (2006b). Survival and success in co-op programs through market analysis and core values. CEIA 2006 Cincinnati
Proceedings. Dallas: CEIA.

Stwalley III, R. M. (2016). Professional career skills in senior capstone design. ASEE Capstone Conference - Columbus. Washington, DC:
ASEE. Retrieved from http://capstonedesigncommunity.org/sites/default/files/proceedings_papers/0022.pdf

Stwalley III, R. M. (2017). Assessing improvement and professional career skill in senior capstone design through course data. International
Journal of Engineering Pedagogy 7(3), 130-146. doi:10.3991/ijepv7i3.7390

University of Virginia. (2024). About the University. Last Accessed March 10, 2024, from University of Virginia:
https://www.virginia.edu/aboutuva#:~:text=In%201819%2C%20
Thomas%?20Jefferson%20founded,later%2C%20this%20vision%20is%20thriving.

Weis, L., Cipollone, K., & Jenkins, H. (2014). Class Warfare: Class and Race in Affluent and Elite Secondary Schools. Chicago: University
of Chicago Press.

13



	Author 1 (one author only)
	ASABE use
	Author 2 (one author only)
	ASABE use
	Author 3 (one author only)
	ASABE use
	Author 4 (one author only)
	ASABE use
	Author 5 (one author only)
	ASABE use
	Paper number and page range
	Rising Scholars Program Cultural Lessons for
	Small-to-Moderate Sized Engineering Departments
	Written for presentation at the
	2024 ASABE Annual International Meeting
	Sponsored by ASABE
	Anaheim, CA
	July 28-31, 2024
	Introduction
	Program Overview
	Performance of the Rising Scholars Cohorts
	Cultural Elements and Discussion
	Student Observations
	Conclusions
	Acknowledgements
	References

