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S-STEM Partnerships Supporting
Low-Income Engineering Students:
A Descriptive Case Study
Walter C. Lee, David B. Knight, Sarah L. Rodriguez, Saundra J. Austin, Joseph R.

Sturgess, Michelle D. Klopfer, Jacob R. Grohs, Amy Richardson, Dustin Grote, and
James N. Newcomer

The purpose of this CONECD presentation is to report on a single, descriptive case
study as we describe a multi-stakeholder partnership between a large
research-intensive university and two Virginia community colleges.

Funded through the NSF S-STEM program, the partnership was established to create
a stronger engineering transfer pathway for low-income students who started their
engineering education at a community college in Virginia by providing financial
support and high-touch engagement with students.




. “The main goal of the S-STEM program is to enable
Overview: S-STEM T . L
low-income students with academic ability, talent or

potential to pursue successful careers in promising
S-STEM Active Awards STEM fields. Ultimately, the S-STEM program
seeks to increase the number of academically
promising low-income students who graduate

- with a S-STEM eligible degree and contribute to
j“ the American innovation economy with their STEM
R | knowledge.”
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Source: NSF

NSF 23-527

Scholarships in Science Technology Engineering and Mathematics (S-STEM) is a
National Science Foundation program in the Directorate for STEM Education and the
Division of Undergraduate Education.



https://www.nsf.gov/awards/award_visualization.jsp?org=NSF&pims_id=5257&ProgEleCode=1536&from=fund
https://www.nsf.gov/pubs/2023/nsf23527/nsf23527.pdf
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*S-STEM Research Hubs*

“Through this solicitation, NSF seeks to foster
a network of S-STEM stakeholders and further
develop the infrastructure needed to generate
and disseminate new knowledge, successful
practices and effective design principles arising
from NSF S-STEM projects nationwide.”

NSF 23-536



https://www.nsf.gov/awards/award_visualization.jsp?org=NSF&pims_id=5257&ProgEleCode=1536&from=fund
https://www.nsf.gov/pubs/2023/nsf23536/nsf23536.pdf
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Overview: S-STEM Research Hub
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* Research on Organizational Partnership in Education in STEM

By focusing on partnerships, our goal is to reframe the many challenges faced
by low-income students to be “organizational” challenges as opposed to
“student-related” challenges.

This Hub’s rationale is grounded in a process-focused theory of
collaboration that highlights how interorganizational relationships are dynamic,
emergent, and mutable and embraces the ways in which coalitions of
stakeholders form and change, as well as the ways in which collective action
can, at least temporarily, bring together diverse interests.




Overview: S-STEM Research Hub

The objective of the ROPES* Hub
is to advance understandingof @~ [TTTTTToTToom-omsmsmmsmsmsm----om-
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organizational partnerships that ' The purpose of this presentation is
support academic pathways for i tq djscuss a descriptive case study
domestic low-income engineering raiming to explore the role of
students via the development of a ' partnerships in a multi-institutional
new community of practice as well i S-STEM program.
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* Research on Organizational Partnership in Education in STEM

The objective of our current S-STEM Research Hub is to advance understanding of
organizational partnerships that support academic pathways for domestic low-income
engineering students via the development of a new community of practice as well as
focused research activities.

We organized groups to conduct research focused on supporting low-income
undergraduate engineering students in ways that are “congruent with the institutional
context and resources” while going “beyond the direct impact on S-STEM Scholars” to
impact departments and institutions involved.




Conceptual Framework: Partnerships

Any relationship that involves sharing power, work, support, or
information for the achievement of joint goals and/or mutual benefits.

# TN &

More specifically, we aim to advance understanding of the efficacy of
S-STEM partnership designs, processes, and structures. llluminating how
the complex web of student supports can work better will identify new
efficiencies in the STEM education system so that limited resources can be
more wisely spent and benefits can be extended.




Conceptual Framework: Key Aspects of Collaboration

Organizational

Governance Administration
Autonomy

Mutuality Norms

(Thomson, Perry, Miller, 2007) 8

Lens: (Thomson, Perry, Miller, 2007) (This definition emphasizes that
collaboration is a multidimensional, variable construct composed of five key
dimensions, two of which are structural in nature (governance and
administration), two of which are social capital dimensions (mutuality and
norms), and one of which involves agency (organizational autonomy).



Conceptual Framework: Engagement Activity

Administration

Organizational
Governance .
Implementation and Autonomy
management; action
Mutuality
Norms

Sharing resources, shared
goals and interests

Before we proceed, we want to pause and complete an audience engagement
activity focused on two components of this model.



Conceptual Framework: Engagement Activity

You have decided to be the Pl on a proposal that you are submitting to the NSF for an

S-STEM project at your institution. Think about the steps it would take for you to form
your own S-STEM project.

More specifically, who would you invite to be partners?

Discussion Questions
* What strategies would you use to identify partners?

What goals and interest would you share with your partners?

What resources would you share?

L g i

What other information do you need?

We present to you this (think-pair-share) activity where you are the Pl on an S-STEM
proposal that you are submitting to the NSF.

At this point in the process we need you to think about the steps it would take for you
to form your own S-SEM project.

As you think about this process, prepare to answer these following questions:
1. What strategies would you use to identify partners?
2.  What goals and interest would you share with your partners?
3.  What resources would you share?
4.  What other information do you need?

If you desire additional resources around reflecting about partnerships or with

partners, please see Appendix B in this open access journal article:
https://doi.org/10.1002/jee.20403



https://doi.org/10.1002/jee.20403

Research Methods: Descriptive Case Study

A case study is a research design method
that involves collecting data from a specific
subject.

A descriptive case study is a specific
type of case study that provides a
comprehensive and detailed description of
the subject.

1

In terms of defining a descriptive case study, we first would like to share the definition
of a case study, which is a research design method that involves collecting data from
a specific subject.

We chose a descriptive case study for our research method because it aligned with
this phase of research in achieving our objective of our track 3 S-STEM project.




Research Methods: Descriptive Case Study

A case study is a research design method
that involves collecting data from a specific
subject.

A descriptive case study is a specific
type of case study that provides a
comprehensive and detailed description of
the subject.

Track 3 S-STEM
(Multi-Institutional)

Objective: To determine how a four-year
institution can increase the success and
efficiency of engineering transfer students
following the community college -to-
bachelor’s degree pathway, resulting in an
increase in the attainment of AS and BS
degrees by students from underrepresented
groups.




Research Methods: Descriptive Case Study

Track 3 S-STEM
(Multi-Institutional)

‘  otw B Vol Obijective: To determine how a four-year
H i E U institution can increase the success and
7 efficiency of engineering transfer students

following the community college -to-

Universit Visits o=
bachelor’s degree pathway, resulting in an
@ gLuHEget increase in the attainment of AS and BS
degrees by students from underrepresented
groups.

This particular descriptive case study involves specific activities such as
undergraduate research with like-minded faculty members, advisors who were
sensitive to the transfer students, building a cohorts of students to impact student
success, intentionally bringing the students to the four-year institution to begin their
transfer experience, and providing a study abroad experience to begin building a
cohort of students.




Research Methods: Data Collection

e Primary Data: Semi-structured Interviews Sample Questions

o S-STEM Project Team (N=5) O Whatis your role on the S-STEM

o S-STEM Partners (N=9) project?
d How did this project team come
o Duration: 45-75 Minutes together?
. L @ In your own words, how would you
e Secondary Data: Project Description describe the goals of this S-STEM
project?

O What types of opportunities is your
S-STEM project hoping to enable
for students?

[ In your opinion, what outcomes
have you seen from this
collaboration?

Two researchers conducted semi-structured interviews as our primary source of data
collected.

The interview of five S-STEM leaders and staff from the four-year institution, as well as nine
S-STEM partners from the two-year and four-year institutions ranged from 45-75 minutes for a
sample size of 14.

We also reviewed the project description associated with the project to make sure we
understood the program context and intention before completing the interviews.

A sample of the questions that we asked were:
° What is your role on the S-STEM project?
How did this project team come together?
In your own words, how would you describe the goals of this S-STEM project?
What types of opportunities is your S-STEM hoping to enable for students?
In your own opinion, what outcomes have you seen from the collaboration?




Research Methods: Data Analysis

Thematic Analysis

Leadership and Agency Partnerships

(1) Personal Agency " (6) Partnership Evaluations
§ (2) Personal Motive % (7) Partnership Formation
$ (3) Project Champions -é (8) Partnership Mutuality
§ (4) Project Managing ® (9) Project Norms

(5) Project Roles

A codebook was created from the recorded interviews that were transcribed using Rev.com.

The codes were organized by root (or parent) code and child code, which aligned with a
specific construct.

Out of six the root codes from our codebook, we analyzed two root codes for today’s
presentation: (1) Leadership and Agency and (2) Partnerships

The yellow codes are the child codes for the root Leadership and Agency. For example the
description used to code Project Champions was:

Description of project members that are described as being vital or central to project success,
partnership functioning, or ensuring everyone is on board and on track.

The green highlighted codes are child codes for the root code for partnerships. For example
the description used to code Partnership Formation was:

Describe and examine the development of individual or organizational relationships among
S-STEM collaborators and partners

Although Partnership Norms was child code in our codebook, this particular child code was not
used to describe the semi-structured interview responses for this phase of our descriptive case
study.




Preliminary Findings:

o




Preliminary Findings: Partnership Formation

Partnerships Forms Based on Personal Connections

“So [the PI] reached out I think first to [Co-Pl #1] to get some ideas going and | think [Co-PI #1] suggested that |
([Co-PI #2]) come on board because it was focused on transfer students and | was just finishing up a grant focused on
transfer students.... And so | think one of the compelling elements of our proposal is that we could build upon what
we had just learned in a research project focused on transfer students. And so it really built upon the programming
side that [the PI] ran, but then also the research stuff that | ([Co-Pl #2]) had just finished...”

Partnerships Changed Over Time as Opportunities Emerged

“So | was not around when they originally wrote the grant. | didn't work at [community college] at the time. So the
dean that I had, | guess, worked with [university] to write the grant, but once it was awarded, he was my dean and |
was the only engineering faculty on my campus. So he chose me and then asked me who | thought | would work well

with across the college. So we chose other people at other campuses. We tried to space it out.”

The child code description for Partnership Formation is

Describe and examine the development of individual or organizational relationships among
S-STEM collaborators and partners

For this presentation we have identified to prominent quotes representing the two root codes.
In reading these quotes you can see that:

(1)  There were personal connections that were formed by those leader and staff project
members that we interviewed.

(2)  Asthe project evolved we started to see in our findings how the partnerships changed
over time as you can see from this quote.




Preliminary Findings: Personal Motivation

S-STEM Project Teams Were Motivated by Impact. Relationships, and Interests:

% Ability to lead,;

%  Opportunity to work with the project team members;

% Improving the transfer process; and “Honestly, anytime [Name Removed]
% Opportunity to learn more about students. asks me, | say yes. | think she is a

leader in the field. | think we have a
really good working relationship
research practice partnership space. So

S-STEM Partners Were Motivated by Impact and Relationships:
yeah, that was the draw.”

Desire to help students transfer and be successful.

Members of the team/relationships and collaboration

Project outcomes and relationships.

Opportunity to develop a stronger partnership with the lead institution.
Opportunity to award scholarships to students in need.

L i b b

The child code description for the Personal Motivate is

Reason patrticipants provide for joining the S-STEM project. Can be agentic (i.e., related to
their ability to take action and exert control) or non-agentic reasons.

Note there were various reasons project members were motivated to join the project. What we
have here are our findings for the two types of interviews that were conducted.

A particular quote that resonated with us was this quote displayed here.




Preliminary Findings: Partnership Mutuality

Partners Are Not Similarly Incentivized by External Funding.

“I think the challenges for community college folks to engage in grants like these is really hard, because you're not
rewarded in the same way. XXX and XXX as faculty in engineering education are directly rewarded by having these
grants. They get 5% of their pay has to be covered by these grants. They get additional money on top for summer and
otherwise from these grants. Community college faculty, when you do a grant, it's extra work with very little extra

benefit. That's a negative, | guess, in a sense. There's awareness of it, but | haven't figured out a solution.”

Partners Must Sometimes Find Impact-Oriented Reasons to Engage

“So they have to be willing to say, I'm willing to do something different in the name of access for low income students
or the name for access for students. And | think sometimes people are willing to do that and sometimes they're not.”

“I have seen people genuinely change. I've seen people genuinely open their minds. | have seen a really robust

prestigious college and program make adjustments in real meaningful ways that are better for transfer students.

/

have seen people have a light bulb moment and be like, "Oh, okay. This is a problem. We could solve it." And that all

comes as a result of the grant forcing collaboration.”

19

The child code description for the Pertnership Mutuality is

Reason patrticipants provide for joining the S-STEM project. Can be agentic (i.e., related to
their ability to take action and exert control) or non-agentic reasons.




Preliminary Findings: Project Managing

S-STEM Project Teams Noted Pl Leadership:
%  The PI handling the day-to-day operations for all
partners. . .
% The project having to pivot during COVID-19 “I think things that we could not do

with the grant, we could not support
S-STEM Partners Noted Collaborative Efforts: e th ded to b
%  The project running as a team, although the Pl was stugents the way they neeaea to be

the lead. supported through the pandemic. We
The project being a learning experience, where had such great things, to cohort build,

hindsight was often 20/20. . . .. .
Navigating issues for international students being university visits, but when COVID hit,

unexpected. everything had to change.”
Being open to opportunities that better supported

student success

Learning how to manage the project that did not

have many rules

L A D S

20

The child code description for Project Managing is

Administrative practices or processes (i.e., observable actions) that facilitate management of
S-STEM project resources, both human and fiscal, in relation to one another; or boundary
spanning functions, such as obtaining valuable information/connections from individuals and
groups outside the S-STEM team.

A major reason that a research project of this size works so well can be summed up
by this quote.

The leaders, staff, and partners shared with us these insights when asked questions
that resulted in the project managing child code.




Preliminary Findings: Project Roles (1/2)

S-STEM Project Teams Noted People Occupying Distinct Project-Oriented Roles
% Particular departments played specific project roles.
% The PI strategically chose key people for project roles.
o Project roles included implementer, researcher (including curricular complexity),
undergraduate research, and connector.
*  Project roles changed when PI at the community college left

S-STEM Partners Noted People Occupying Distinct Initiative-Oriented Roles

%  Each member of the project team had specific roles for program elements such as
undergraduate research, study abroad, financial aid, advisors, scholarships, outreach,
recruitment, enrollment, and evaluation

% Advising played a critical role in the success of the project.

21

The code description for project roles is:

Classifying collaborators and partners and their roles, including both individuals, organizations,
and campus units;

The interviewees identified the roles played by each team member played on the project. It
was very clear what their roles were on the onset of the project.




Preliminary Findings: Project Roles (2/2)

S-STEM Partners

“So, there was [Name Removed] who was the Pl, [Name Removed], who was in charge of the

[Program Name Removed] program, [Name Removed], who did undergraduate research. And

then, we were put, our main contact changed often with [Institution Removed)]. | think first it
was a postdoc student, then it was someone with staff that would help us to coordinate

university visits, help to collect data. So, we would hear from [Name Removed], | think her last

name's [Name Removed], who would help do the data collection for students. Then we also

had, early on, actually all the way through, it just changed, someone from general education’s

advising. We leaned on that person | would say most consistently throughout as we were
always trying to advise students of what to take.”

22

The code description for project roles is:

Classifying collaborators and partners and their roles, including both individuals, organizations,
and campus units;

The interviewees identified the roles played by each team member played on the project. It
was very clear what their roles were on the onset of the project.




Preliminary Findings: Project Champions

Project Champions (2) Were Important for Partnerships

%  The Pl was a champion because of their years of
experience and access to the decision makers in the
college of engineering. .

g g g “The reason it worked so well at

[Institution Removed] is because of

% A particular champion at the community college [Name Removed]. 100%.”
“made it all happen.” Without them the partnership

and relationship would be non-existent.

23

The child code description for Project Champions is:

Description of project members that are described as being vital or central to project success,
partnership functioning, or ensuring everyone is on board and on track.

Two champions emerged from our findings who were important for partnerships and are noted
here.

What resonated most from all of our leader, staff, and partner interviews were quotes similar to
this one regarding [Name Removed]




Preliminary Findings: Personal Agency
S-STEM Project Teams Noted the Importance of Pl Experience

“And this is the thing that frustrates me, and maybe you can, and | believe they actually did change it for S-STEM,
but S-STEM always required a faculty member, a teaching faculty member, to be the Pl. And | argued against that
a lot when | was up at NSF, because | told them, | said, the average teaching faculty member does not know how

to run student programs. You can't do that.”

S-STEM Partners Noted the Importance of Pl Institutional Role

“Yeah, sure. So | think what sets our STEM apart from others is that we have an associate dean as our Pl. And |
think that's really helpful because I'm on an advisory board for a different S-STEM where that's not the case, and
you can see a huge difference in institutional support policy space. | think their award will be helpful for the
students who are in it, and that's probably about it. When the money goes away, what happens? | think ours has
effectively changed policies. | think it puts it on just a different level of conversation at the institution in ways that
things that are embedded within departments are hard or run by a regular faculty member and not an
administrator. University wise, | have no idea if anybody at the university knows that we have this thing, which is
crazy to me that we have one of the biggest grants there is certainly in terms of supporting students, and nobody
at the university level seems plugged in or interested. And so that doesn't make sense to me.”

24

The code description for Personal Agency is

Statements related to personal ability or inability to enact change, make decisions, external
control, or generate action and outcomes.




Preliminary Findings: Partnership Evaluations

S-STEM Project Teams Noted Importance of Context/Timing

“The transfer pathway was kind of already established there, and so we didn't have as much things to sort out.
But the second thing that was kind of interesting is around the same time the grant came in [city removed] and
the counties right around it shifted to a free community college model where the county would fund it. And so
the scholarship was actually not super enticing to get people into the program because students had access to a
variety of ways to pay for the college. So recruitment was more of an issue there.”

S-STEM Partners Noted Personal Relationships:

“The internal team really evolved into deep interpersonal and personal relationships beyond just the grant.
And that was tremendous and valuable towards being successful as a team.”

25

The child code description for partnership evaluation was

Mentions of examples of weak or strong individual or organizational relationships with S-STEM
collaborators, partners, or partner institutions




Preliminary Findings: Summary

Leadership and Agency

Partnerships

(1) Personal Agency
The experience and institutional role of the PI are
vital to enacting change and programming

(6) Partnership Evaluations
Project structure and initiatives can both be used to
organize roles

(2) Personal Motive
People joined the team based on personal
relationship, desired impact, and personal interest

(7) Partnership Formation
Partnerships formed based on personal connections
and change as opportunities emerge

(3) Project Champions
Institutional champions are vital to keeping
everything together

(8) Partnership Mutuality
External funding/grants are not always incentives so
potential impact is important

(4) Project Managing
PI leadership and collaboration efforts are key to
managing the work

(9) Project Norms
*Not used in this phase.

(5) Project Roles
Project structure and initiatives can both be used to
organize roles

26

Recall early in our presentation that our codebook includes six root codes and that for
today’s presentation we shared our findings from two root codes Leadership and

Agency and Partnerships.




Future Work

Our plan is to:
=> Updated the interview protocol based on preliminary insights
- Analyze the data from the other four codes relative to the S-STEM Project

- Expand sample to include more Pls and co-Pls from S-STEM Projects

27
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