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Broadening Participation in Engineering Track 2: The PROMISE 

Engineering Institute Mentor Academy – NSF EEC #2233683 

Abstract 

This paper describes the Broadening Participation in Engineering Track 2 program: the 

PROMISE Engineering Institute Mentor Academy (PEI-MA) supported by the National Science 

Foundation (NSF) EEC Award #2233683.  PEI-MA aimed to develop future academic leaders by 

training engineering PhD students in core skills related to engineering excellence and leadership. 

This initiative addresses the persistently low levels of faculty positions and leadership roles in 

academia and industry for historically marginalized individuals. The main research question — 

“How does the development of a generational engineering leadership identity factor into PhD 

persistence toward a faculty and higher education leadership track?”— was explored using 

qualitative methods. The project had two goals: designing and piloting a Leadership Model for 

doctoral engineering scholars emphasizing community, skills-building, and networking; and 

expanding Mentorship in Engineering models with proven success.  The project was externally 

evaluated, and the results are being disseminated to scale the model across various STEM fields, 

thereby strengthening the pipeline of future engineering academic leaders who will reach 

executive administration levels. Research shows that mentoring is crucial for degree completion, 

workforce entry, and career advancement in STEM fields. The PEI-MA introduced a new 

component: it offered one-on-one mentoring with current and former university presidents who 

are also engineers. Mentees, in turn, are expected to serve as mentors to nurture the next 

generation and grow the pool of leaders. The project also proposed innovative methods for 

building professional networks to adapt to the permanent shifts in work and education caused by 

the COVID pandemic, including in-person, hybrid, and virtual interactions. Key project activities 

include: 1) a three-day in-person leadership conference; 2) ongoing virtual engagement with 

mentor presidents; 3) networking sessions at national engineering conferences; and 4) a two-day 

workshop focused on higher education academic and career success. Activities #1, #2, and #3 are 

entirely new and complement Activity #4, which already existed. Several program activities 

were opened to larger audiences to extend reach beyond the cohorts.   

Descriptive statistics of post-activity surveys and thematic content analysis of focus group 

interviews were used to further understand Fellows' experiences. Participants strongly agreed 

that the program content increased their awareness of careers and leadership, clarifying the 

pathway to becoming a faculty member and academic leader. Access to senior academy leaders 

and meaningful interactions with mentors and PEI program leadership were consistently 

highlighted as the most beneficial aspects of the program. They also valued the diversity of 

perspectives and experiences shared through various workshops and speaking engagements. The 

feedback from participants showed that the methods used by the PEI-MA project helped achieve 

its goal of strengthening the pipeline of future academic leaders. 

Background 

Decades of effort and intervention to diversify the STEM professoriate have yielded mixed 

results. Numerous interventions have increased historically marginalized student participation 

and success in doctoral degree completion [1], [2], [3], [4], such that scholars of color are an 

increasing proportion of doctoral degree completers [5]. However, the percentage of faculty of 



color in tenure-track positions has increased incrementally since 2002 for Asian and 

Hispanic/Latinx scholars, but has been depressingly stagnant for Black scholars until a very 

recent uptick in the assistant professor ranks [6]. The sustained underrepresentation of 

minoritized faculty carries into university leadership as well. In 2021, a study revealed that of top 

university earners – which includes presidents, provosts, faculty, chancellors, and even athletic 

coaches- only 4.3% of top earners were Black, and 3.9% Hispanic/Latinx [7]. However, there 

has been some notable growth in the diversity of academic leaders in recent years. For example, 

in 2011, 87% of university presidents were White, 5.9% were Black, and 3.8% were 

Hispanic/Latinx, which shifted significantly in the next decade, such that by 2022, 72.7% of 

university presidents were White, 13.6 % were Black, and 5.8% were Hispanic/Latinx [8].  This 

creates a unique opportunity for today’s graduate students to be exposed to role models who 

reflect greater possibilities and to have mentors at the level of executive leadership [9]. There has 

not been significant research on how to prepare, motivate, and train historically marginalized 

students for leadership excellence and a sustained career in academia and university leadership, 

which led the authors to develop a program, the PROMISE Engineering Institute Mentor 

Academy, that capitalizes on this moment to connect graduate students with university leaders.  

Program Description 

The PROMISE Engineering Institute Mentor Academy (PEI-MA) is an NSF-funded bi-coastal 

collaboration between the University of California, Davis (UCD) and the University of 

Maryland, Baltimore County (UMBC) designed to cultivate future academic leaders by 

equipping engineering and computing PhD students with strong foundations in engineering 

excellence (innovation, scholarship, networking) and leadership (envisioning, academic 

structures, mentoring) [10], [11]. To address the main research question — “How does the 

development of a generational engineering leadership identity factor into PhD persistence toward 

a faculty and higher education leadership track?”— the PEI-MA intervention focuses on 

exposure (of doctoral students to university leaders of color), mentorship (from program staff as 

well as directly with university presidents), and cohort programming (to build peer networks and 

belonging that is sustained).  These program attributes were selected because of strong literature 

supporting them as critical to doctoral student success and leadership development [12], [13]. 

For example, Arday reports that the lack of visibility of (and subsequent access to) current Black 

and ethnic minority leaders in higher education is a barrier for entry of younger Black and ethnic 

minority scholars into leadership positions [14]. This lack of role modeling is exacerbated by the 

consistent reporting from underrepresented doctoral scholars that they experience a lack of 

supportive mentoring as a challenge to their academic success [15], [16]. Notably, on the other 

side of the coin, quality mentoring has been shown to improve doctoral student well-being and 

metrics of productivity and success [10], [17]. Finally, the PEI-MA builds on the nearly 20 years 

of experience of the PROMISE program in building cohorts of graduate students who act as 

third-space communities connected to student belonging and success [18].  

Objectives 

The project aims to achieve two goals: 1. Design and pilot a leadership model for doctoral 

students that prioritizes community, skills building, and networking; and, 2. Expand a successful 



engineering mentorship model by adding program evaluation and dissemination to allow 

scalability of the model to any STEM field. A distinctive feature of this project is its unique 

approach of connecting scholars with current and former university presidents at professional 

conferences, workshops, and online mentoring sessions.  

Research Design 

To understand and assess the impact of intergenerational mentoring on doctoral student 

persistence, the current study utilized descriptive statistics of post-activity surveys and thematic 

content analysis of focus group interviews. The descriptive statistics examined differences 

between the baseline survey from the PEI-MA orientation and various post-activity surveys 

collected after core activities organized by the PEI-MA. The core activities included workshops 

and networking meetings at in-person professional conferences throughout the grant term. The 

survey asked questions across four broad areas: students’ career goals, leadership identity, 

engineering identity, and sense of belonging. Additional questions asked about the programmatic 

aspect of the academy, mentoring, and other perceived benefits of participation. While all 

Fellows were asked to complete the baseline survey during the orientation, the post-conference 

surveys were voluntary. As such, the resulting descriptive data included 16 responses from 

Cohort 1 and 8 responses from Cohort 2. To further investigate the impact of PEI-MA for Cohort 

1, the researchers compared baseline survey data from May 2024 and December 2024 surveys (n 

= 7). Notable differences among respondents across the four aforementioned areas—career 

goals, leadership identity, engineering identity, and sense of belonging—guided the questions for 

the focus group interviews in January 2025. 

Focus group interviews were conducted in January 2025 to gain rich perspectives from doctoral 

students' experiences. The interviews were conducted over two days in January 2025, with each 

session lasting about an hour, and used a semi-structured design comprising additional questions 

for clarification or elaboration. We chose focus group interviews over 1:1 interviews to elevate 

the synergetic and communicative aspects of focus group; by having other cohort members, the 

space would also create a safe, supportive space for idea generation and narrative sharing among 

participants. 9 out of 12 Fellows from Cohort 1 participated in the focus group interviews, during 

which the discussions centered around career aspirations, leadership development, highlights of 

the PEI-MA program, and recommendations for program enhancements. The focus group was 

audio-recorded, transcribed, and analyzed using thematic content analysis and inductive coding. 

Despite small numbers, the focus group offers valuable insights into Engineering students’ 

experiences in mentorship, leadership development workshops, and networking opportunities 

that led to their anticipated career paths.  

Results / Evaluation    

Expanding the Intergenerational Mentoring Model 

PEI-MA was established to provide Fellows with opportunities for intergenerational mentoring 

through engagement with university presidents and other academic leaders. Although initially 

conceptualized as exclusively one-on-one meetings with volunteer presidents, the PEI-MA Team 



broadened its engagement model to foster meaningful interactions, accommodate leaders’ 

schedules, and maximize Fellows’ exposure to leaders. In addition to one-on-one meetings, PEI-

MA hosted breakfasts at national conventions with university presidents and academic leaders, 

including deans, vice presidents, and associate deans. During the Summer Success Institute, a 

former president held individual meetings with mentees, attended the welcome dinner with all 

PEI-MA Fellows, and led a session on academic careers. Offering diverse engagement 

opportunities increased overall participation and helped address the primary challenge of limited 

leader availability. As an example, the PEI-MA Leadership Conference included a hybrid panel 

featuring University Presidents sharing their experiences and insights on mentorship (as mentors 

and mentees) and ways they cultivated their peer networks. Additionally, connecting these events 

to broader institutional activities reduced barriers typically associated with initiating new 

mentoring relationships. Interactions with presidents and other leaders made the experience less 

intimidating and created a more friendly environment. These expanded interactions still 

effectively fostered Fellows’ vision of themselves as future faculty members. In response to an 

open-ended question about which activities were most impactful, one Fellow wrote about the 

breakfasts hosted at conferences: 

“The breakfast and past breakfasts largely for the networking, but also because of great 

advice. It was great talking candidly and getting encouragement to become a faculty 

member, and I am now reconsidering what I want to do after I graduate. I'm reconsidering 

trying the faculty route, just need help figuring out what that will look like exactly.”  

Participant Impact and Identity Development 

According to survey data, access to senior academic leaders and meaningful interactions with 

mentors and PEI program leadership were seen as the most valuable aspects of the program. The 

Fellows also appreciated the diversity of perspectives and experiences shared through various 

workshops and speaking engagements. Program elements consistently received high ratings in 

follow-up surveys. On a Likert scale from 1 (Strongly Disagree) to 5 (Strongly Agree), the 

relevance of the information was rated 4.80, and the sessions helping to deepen the Fellows’ 

commitment to completing their degrees were rated 4.67. Being university leaders established a 

sense of credibility, so when the leaders openly shared their own journeys and the trials and 

challenges they had faced, it reinforced the idea that the Fellows could reach similar levels of 

success. The following quotes from Fellows highlight their key takeaways. 

“It felt unprecedented to get such unfiltered feedback from such a high-ranking university 

official. I was most inspired by his confidence and his desire that we not give way to 

imposter syndrome. He stated ‘do the best you can today, and do better tomorrow.’” 

“Having a small workshop where we get to interact with a person who has held a 

presidential position is quite informative and helpful in understanding what it takes to hold 

such a position.” 

Strengthening Networking and Mentoring Skills  

Specific focus was placed on developing "Mentor Maps" to help Fellows identify and organize 

their support systems. Follow-up surveys confirmed that these program elements strengthened 



the Fellows’ commitment to proactive networking. The diverse perspectives shared by leaders 

from various backgrounds—including deans and vice presidents from different R1 institutions—

clarified the pathway to becoming a faculty member. 100% of the Fellows surveyed said that the 

PEI events strengthened their commitment to expanding their networking and mentoring skills.   

“I greatly enjoyed listening to leaders who have worked their way to top positions. It felt 

great being in rooms where leaders were sharing their "secrets" to success. The mentor 

map activity was also very meaningful for me as it provided actionable guidance for 

creating my network.” 

Students strongly agree that the program content has increased their awareness of careers and 

leadership and demystified the path to becoming a faculty member and academic leader.    

Conclusions 

PEI-MA established a structured intergenerational mentoring framework to combat the ongoing 

underrepresentation of individuals from historically underrepresented backgrounds in 

engineering faculty and leadership positions. Providing access to senior academic leaders, 

primarily university presidents with engineering backgrounds, helped demystify the pathway to 

becoming faculty members and leaders. Recognizing the busy schedules of university presidents, 

it was important to expand interactions beyond one-on-one meetings. Facilitating networking at 

conferences and the PEI-MA Leadership Conference helped overcome limited availability and 

foster meaningful interactions. Assigning specific mentees and setting clear expectations made it 

easier for presidents to manage their mentoring commitments. Preliminary qualitative results 

suggest that cultivating a generational engineering leadership identity positively impacts PhD 

students’ perseverance in completing degrees and pursuing higher education leadership roles. 

Future Plans  

The focus of future plans is on ensuring sustainability and scalability. Future iterations of the 

program will emphasize data-driven deployment of tools (e.g., Mentor Maps and Legacy 

Statements) that Fellows found helpful. The PEI Team will monitor the career paths of the two 

Cohorts to assess short-, medium-, and long-term impacts on faculty appointments and 

leadership positions. The project will continue to explore innovative ways to facilitate 

networking and mentoring with senior academic leaders and to seek opportunities to apply this 

model in other STEM fields beyond engineering.   

Acknowledgment 

This material is based upon work supported by the National Science Foundation under Grant No. 

# EEC-2233683. 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] R. G. Tull, J. C. Rutledge, F. D. Carter, and J. E. Warnick, “PROMISE: Maryland’s Alliance 

for Graduate Education and the Professoriate Enhances Recruitment and Retention of 

Underrepresented Minority Graduate Students,” Acad. Med., vol. 87, no. 11, p. 1562, Nov. 

2012, doi: 10.1097/ACM.0b013e31826d6796. 

[2] H. Okahana, J. Allum, P. P. Felder, and G. Tull, “Implications for practice and research from 

Doctoral Initiative on Minority Attrition and Completion,” Wash. DC Counc. Grad. Sch., 

2016, Accessed: Jan. 20, 2026. [Online]. Available: 

https://scholar.google.com/scholar?cluster=8128557361110927327&hl=en&oi=scholarr 

[3] R. G. Tull and W. Carter-Veale, “Structured Interventions for Underrepresented Students and 

Faculty Members in STEM,” in Understanding interventions that broaden participation in 

research careers: Intervening to Critical Mass, vol. 5, Baltimore, MD, 2014, pp. 29–32. 

[4] K. N. Simmons, “Effect of undergraduate research programs on retention of Hispanic 

students.” 2018. Accessed: Jan. 20, 2026. [Online]. Available: 

https://digitalrepository.unm.edu/oils_etds/50/ 

[5] National Academies of Sciences, Engineering, and Medicine, Advancing antiracism, 

diversity, equity, and inclusion in STEMM organizations: Beyond broadening participation. 

2023. Accessed: Jan. 20, 2026. [Online]. Available: 

https://nap.nationalacademies.org/catalog/26803/advancing-antiracism-diversity-equity-and-

inclusion-in-stemm-organizations-beyond 

[6] S. P. Baker and C. Koedel, “Diversity trends among faculty in STEM and non-STEM fields 

at selective public universities in the U.S. from 2016 to 2023,” Humanit. Soc. Sci. Commun., 

vol. 11, no. 1, p. 1149, Sep. 2024, doi: 10.1057/s41599-024-03687-x. 

[7] A. Silbert and C. M. Dubé, “The power gap among top earners at America’s elite 

universities. Eos Foundation,” Eos Foundation, 2021. [Online]. Available: 

https://www.womenspowergap.org/wp-content/uploads/2021/02/WPG-Power-Gap-at-Elite-

Universities-2021-Study-4.pdf 

[8] American Council on Education, “American College President Study,” American Council on 

Education, Washington, D.C., 2022. [Online]. Available: 

https://www.equityinhighered.org/indicators/postsecondary-faculty-and-staff/college-and-

university-presidents-across-race-and-ethnicity/ 

[9] K. L. Briscoe and S. Freeman Jr., “The role of mentorship in the preparation and success of 

university presidents,” Mentor. Tutoring Partnersh. Learn., vol. 27, no. 4, pp. 416–438, Aug. 

2019, doi: 10.1080/13611267.2019.1649920. 

[10] T. Chavous, S. Leath, and R. Gámez, “Climate, mentoring, and persistence among 

underrepresented STEM doctoral students.,” High. Educ. Today, pp. 1–9, 2018. 



[11] B. A. Burt, “Broadening participation in the engineering professoriate: Influences on 

Allen’s journey in developing professorial intentions,” J. Eng. Educ., vol. 109, no. 4, pp. 

821–842, 2020, doi: 10.1002/jee.20353. 

[12] B. M. Beech, J. Calles-Escandon, K. G. Hairston, S. E. Langdon, B. A. Latham-Sadler, 

and R. A. Bell, “Mentoring Programs for Underrepresented Minority Faculty in Academic 

Medical Centers: A Systematic Review of the Literature,” Acad. Med., vol. 88, no. 4, p. 541, 

Apr. 2013, doi: 10.1097/ACM.0b013e31828589e3. 

[13] J. A. Whittaker, B. L. Montgomery, and V. G. Martinez Acosta, “Retention of 

Underrepresented Minority Faculty: Strategic Initiatives for Institutional Value Proposition 

Based on Perspectives from a Range of Academic Institutions,” J. Undergrad. Neurosci. 

Educ., vol. 13, no. 3, pp. A136–A145, Jul. 2015. 

[14] J. Arday, “Understanding race and educational leadership in higher education: Exploring 

the Black and ethnic minority (BME) experience,” Manag. Educ., vol. 32, no. 4, pp. 192–

200, Oct. 2018, doi: 10.1177/0892020618791002. 

[15] M. Estrada et al., “Improving Underrepresented Minority Student Persistence in STEM,” 

CBE—Life Sci. Educ., vol. 15, no. 3, p. es5, Sep. 2016, doi: 10.1187/cbe.16-01-0038. 

[16] D. L. Brunsma, D. G. Embrick, and J. H. Shin, “Graduate Students of Color: Race, 

Racism, and Mentoring in the White Waters of Academia,” Sociol. Race Ethn., vol. 3, no. 1, 

pp. 1–13, Jan. 2017, doi: 10.1177/2332649216681565. 

[17] R. Debray, E. A. Dewald-Wang, and K. K. Ennis, “Mentoring practices that predict 

doctoral student outcomes in a biological sciences cohort,” PLOS ONE, vol. 19, no. 6, p. 

e0305367, Jun. 2024, doi: 10.1371/journal.pone.0305367. 

[18] K. O’Meara, K. A. Griffin, G. Nyunt, and A. Lounder, “Disrupting ruling relations: The 

role of the PROMISE program as a third space,” J. Divers. High. Educ., vol. 12, no. 3, pp. 

205–218, 2019, doi: 10.1037/dhe0000095. 

 

 

 


	Abstract
	Background
	Program Description
	Objectives
	Research Design

