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researched methods of increasing the number of women in engineering. Later that year, he briefly served
as a mathematics instructor in Baltimore City High Schools.

From 2005 through 2018, Dr. Berhane directed engineering recruitment and scholarship programs for the
University of Maryland. He oversaw an increase in the admission of students of color and women during
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through community college pathways and 2) Experiences of first and second-generation African diasporic
Americans in engineering undergraduate programs.
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Research on Organizational Partnerships in Education and STEM  
(ROPES) Hub 

The objective of the Research on Organizational Partnerships in Education and STEM (ROPES) 
Hub is to advance understanding of organizational partnerships that support academic pathways 
for domestic low-income engineering students. Partnerships across the education system are 
essential for improving STEM; achieving the systematic, structural, or sustainable change 
desired by programs such as NSF’s Scholarships for STEM Students (S-STEM) program is 
seldom achieved by individual isolated units and often requires partnerships across silos within 
an academic institution (i.e., intra-institution partnerships) and across institutions (i.e., inter-
institution partnerships). However, how such partnerships are built, designed, and sustained 
remains a great challenge facing the field. This Hub, led by a collaborative team from Virginia 
Tech, Weber State University, Northern Virginia Community College, and the University of 
Cincinnati, is working to organize groups to conduct research focused on supporting low-income 
undergraduate engineering, computer science, and computing 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. It is often difficult to design such 
research within a single S-STEM program; thus, the Hub structure that asks these questions 
across S-STEM programs is important. We are zooming in on the institutional infrastructure and 
collaborative work between researchers, administrators and practitioners, and policymakers.  

The overarching research question guiding the hub is: How can intra- and inter-institutional 
partnerships be designed, built, and sustained to systematically support low-income engineering 
student success? Answering this question requires a research hub because understanding 
different models of organizational partnerships—and linking such research to student outcomes 
across a variety of institutional contexts—requires a focus across S-STEM programs that is only 
enabled by a research hub approach; it cannot happen in a single S-STEM program. An 
important contribution of this work will be to characterize aspects of problems in which 
collaboration and partnerships can be most helpful—supporting low-income engineering 
students who want to earn a bachelor’s degree fits these conditions. It requires a complex system 
of interacting, interdependent stakeholders with differing expertise and with no systematic 
organization of stakeholders to support such students. There are few formal structures for 
stakeholders to regularly communicate with one another, and the net result is a system in which 
students ultimately suffer from poor partner coordination. The Hub’s rationale is grounded in a 
conceptualization of 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 [1], [2].  
 
Our poster will report on findings to date in three distinct areas: 1) characteristics of engineering 
and computer science programs receiving S-STEM funding, 2) introduction of the Hub’s first 
cohort of accelerator grant teams, and 3) preliminary findings of the centralized Hub research. 
 
 
 
 



Characteristics of Engineering and Computer Science Programs with S-STEM Funding 
 
To understand the landscape of S-STEM funding within engineering and computer science 
programs, we compiled a list of all current S-STEM projects that focus on engineering or 
computer science, identifying the primary institution for each project. We then completed an 
analysis of multiple large-scale archival data sets by linking together program characteristics 
with the Integrated Postsecondary Educational Data System (IPEDS) for all active not-for-profit 
U.S. institutions. When compared to the relative proportion of institutions in each category, S-
STEM awards were awarded more frequently to public four-year institutions; four-year schools 
received more than 60% of S-STEM awards in engineering or computer science, although they 
comprise approximately 20% of U.S. institutions. Similarly, land grant schools and doctoral-
level research institutions received proportionally larger funding amounts and number of awards 
than did smaller institutions. 
 
Although the IPEDS data for each institution contains information on the percentage of 
undergraduate students who are eligible for a Pell Grant (and are therefore classified as “low 
income”), such information was not available for engineering students specifically. Therefore, 
we contacted institutions directly and compiled data on the percentage of engineering students 
who are Pell eligible. When comparing these percentages with the institution-wide rates of low-
income students, we see significant underrepresentation of low-income students in engineering 
programs.  
 
In addition to analyzing institution level data across institutions with S-STEM awards, we 
wanted to better understand institutions leading S-STEM projects and where they fit within their 
organizational context. Searching through S-STEM project websites, institutional websites, and 
LinkedIn, we identified the job title and department of all S-STEM award PIs and Co-PIs and 
have completed descriptive analyses looking across S-STEM projects that our poster will 
display. 
 
Introduction of the Hub’s First Cohort of Accelerator Grant Teams 
 
An important objective of the Hub is to build and support cohorts of S-STEM teams through an 
accelerator grant program. We launched a request for proposals for the first cohort of research 
accelerator grant recipients ($15,000 each). Our goal was to recruit 10 teams for this first cohort, 
and we met that goal. Ten proposals, representing 11 different institutions, were received, vetted 
following NSF practices (e.g., teams responded to clarifying questions to ensure alignment with 
the Hub goals), and selected. We met our overarching objectives of having a set of grant 
recipients that reflect the S-STEM program diversity. Recipients include small private 
institutions, large research institutions, minority-serving institutions, community colleges, and 
regionally focused institutions that represent a wide geographic footprint. Campus-specific 
projects being advanced by this budding community of practice focus on how to recruit low-
income students from different institutional contexts, topics with a community college element, 
student support programming and processes, and within-institution partnerships that require 
coordination across a range of campus offices. Our poster will highlight some of the early 
activities of those projects and highlight some of the cross-Hub findings to date. Table 1 displays 
the teams comprising this cohort as well as the major topic areas of their projects. 



Table 1. First cohort of accelerator grant recipients. 
Focus of Local Project Institution 

Recruitment partnerships across different 
institutional types 
 

Barry University 

Pennsylvania State University-University Park 

Building partnerships that have a 
community college component 

Moreno Valley College 

Tennessee State University 

University of Washington Tacoma 

Building partnerships that have a student 
programming element 

Pennsylvania State University-Berks 

Texas A&M University-San Antonio 

University of Missouri-Columbia 

Building partnerships across different 
offices within a university environment 

University of South Florida/Fordham University 

West Virginia University Institute of Technology 
 
Preliminary Research of Hub’s Centralized Activities 
 
In addition to supporting the activities of each of the grant teams and working toward developing 
those individual campus projects into scholarly products that can be broadly accessible by the 
community, the Hub leadership team is also spearheading centralized research activities. The 
poster will highlight preliminary findings from the following efforts: 

● Case study research. We are conducting case studies of S-STEM programs from the 
first cohort of 10 accelerator grant recipients. Interview protocols include the following 
topics: approach to change, engaging in partnerships, leveraging resources, perspectives 
on serving domestic low-income students.  

● Cross-site data collection. In consultation with NSF program officers and PIs during the 
S-STEM annual PI meeting in 2022, developing a new framework and data ecosystem 
that is research-informed that could be applied across the S-STEM portfolio is one of the 
new objectives of the Hub. Initial discussion identifies needs for both program level data 
(e.g., types of partnerships, types of programming, staffing & resourcing) as well as 
student level data (e.g., activities with the program, academic and career outcomes, latent 
variable measures such as economic hardship or financial need) that allows for individual 
and contextual nuance while also being able to be aggregated to understand cross-cutting 
influences and best-practices. 

● Systematic literature review. We are completing a systematic literature review of 
research produced by S-STEM programs and similar narrative literature reviews on 



organizational partnerships and low-income students. Preliminary findings from those 
efforts will also be included on the poster. 

Conclusion 

In conclusion, the ROPES Hub will advance understanding of organizational partnerships that 
support academic pathways for domestic low-income engineering students. The Hub is 
generating new knowledge regarding the kinds of partnership processes and collaborations that 
colleges and universities may want to institutionalize to best support low-income engineering 
students. This Hub will also reframe many challenges associated with successful bachelor’s 
degree attainment in engineering for low-income students to be “organizational” challenges as 
opposed to “student-related” challenges. Such a reframing can be especially powerful for making 
the complex web of student supports work better for students. Additionally, this Hub is working 
on reframing the notion that bachelor’s in engineering programs start once students matriculate 
in a four-year institution—rather, the Hub is encouraging a transfer receptive mindset [3] that 
builds inter-institutional partnerships that consider students’ paths far prior to when students 
transfer to best support student success. With much investment and federal policy focused on the 
community college pathway to broaden STEM participation, this Hub will inform those efforts 
seeking more cost-effective ways for students to earn a bachelor’s degree. 
 
Acknowledgements 
 
This material is based upon work supported by the National Science Foundation Engineering 
Education and Centers under Grant Number DUE- 2138188/ 2138184/ 2138112/ 2138011. Any 
opinions, findings, and conclusions or recommendations expressed in this material are those of 
the author(s) and do not necessarily reflect the views of the National Science Foundation. 
 
References 
 
[1] B. Gray, “1989 Collaborating: Finding common ground for multiparty problems. San 

Francisco: Jossey-Bass,” 1989. 
[2] B. Gray and J. Purdy, Collaborating for our future: Multistakeholder partnerships for 

solving complex problems. Oxford University Press, 2018. 
[3] D. Jain, A. Herrera, S. Bernal, and D. Solorzano, “Critical race theory and the transfer 

function: Introducing a transfer receptive culture,” Community Coll. J. Res. Pract., vol. 35, 
no. 3, pp. 252–266, 2011. 

 


