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Engaging Women Engineering Undergraduates as Peer Facilitators in
Participatory Action Research Focus Groups
ABSTRACT
This study is part of a longitudinal research project examining the design of summer bridge and
subsequent undergraduate engineering programs at a public university in New England, with the
long-term view of how these programs can create more supportive, inclusive environments for
women to become engaged as leaders in their educational pathways and future careers. A
summer bridge program prepares first-year women engineering students for the academic and
cultural opportunities and challenges they may face. Through an immersion in focus groups
constructed for participatory action research (PAR), students learn to use their voices for change
and also to lead in taking action to improve their experiences in the program. This summer
experience is leveraged in the academic year by additional training for a small group of women
participants from the summer program to facilitate focus groups open to all undergraduate
students in the college of engineering. Using PAR and an asset-based approach emphasizing
listening and learning from student voices, this study suggests how engaging women as peer
facilitators in PAR focus groups builds leadership and communication skills, as well as increases
understanding of student perceptions and experiences in their engineering majors. Further, using
the results of a survey administered to all engineering students in their Junior and Senior years on
their experiences in their majors, the responses from participants in the summer program are
compared with those from students who did not have this opportunity. Women engineering
students in the summer program were statistically more likely to see themselves as having
stronger critical thinking and communication skills than women who did not participate in this
program, but differences between these two groups in perceptions of sense of belonging and
leadership skills were not statistically significant.
1.0 Introduction and Background
This study presents the design and outcomes of a summer bridge program and subsequent
academic year extra-curricular activities in undergraduate engineering programs at a public
university in New England. The research is part of a long-term view of how these programs can
create more supportive, inclusive environments for women to become engaged as leaders in their
educational pathways and future careers. It further explores if these programs and activities also
promote the students’ sense of belonging in their engineering department and college.
In 2018, the authors designed and implemented the Research, Academics and Mentoring
Pathways (RAMP) to Success, a summer bridge program to prepare new women undergraduate
students to transition from high school to the College of Engineering (CoE) at the University of
Massachusetts Lowell. This six-week program takes place during July and August after students
have made decisions on colleges they will attend. In 2020, RAMP was expanded to include
students of all genders, but is still comprised predominantly of women. While the focus of
RAMP remains on improving the experience of women in engineering, a small number of men
(seven out of a total 23 participants, four of whom were men of color) were included in 2020 to

create a cohort of allies that support the program objectives and to explore their own experiences
of marginalization. In the last three years, fifty-six students have successfully completed RAMP
and fifty-four of these students continue to be enrolled across the six different engineering
majors in the CoE. In RAMP, students learn to overcome the challenges of taking college
courses by enrolling in Calculus 1 and the Introduction to Engineering design course, earning six
credits towards their degree. They are also introduced to industry professionals and through
weekly meetings begin to learn about technical, communication, and management skills and
those attributes that lead to leadership roles. Research skills are introduced through engineering
design projects, wherein students learn to solve problems as a team. A more detailed description
of RAMP has been presented by Tripathy et al. [1], [2].
A goal of this summer bridge program is for students to better understand the culture,
curriculum, educational practices, and norms of engineering programs and workplaces and learn
to navigate and overcome some of the barriers that continue to exist in these environments. For
faculty designing these programs it is important to understand how effective the program
components are in accomplishing these objectives and in particular how these barriers may
manifest differently for different students. To this end, we are studying solutions that can
proactively engage and empower students in identifying and removing those roadblocks in their
degree pathway. The integration of bi-weekly focus groups (FGs) for participatory action
research (PAR) in RAMP has been found effective in connecting and assessing multiple program
elements from the students’ perspective. This has led to an improvement in program design over
the last four years and been successful in bringing together women students from across all
engineering majors as a community who want to be engaged in creating the change needed to
improve their experiences and success in the field. Fig. 1 captures the students’ trajectory during
the six-week RAMP program.

Fig.1: Six-week July to August summer program trajectory for participants in RAMP.

Women engineering students face significant barriers to empowerment due to persistent
marginalization, isolation, microaggressions, and stereotypes, both from peers and faculty
members, which jeopardizes their well-being and sense of belonging [3]. As noted in
Wallerstein & Auerbach, “Part of what enables people to develop psychological empowerment is
their connection to others, their sense of community with others, and their empathy with others—
in other words, developing a ‘social identity” [4]. There are also many problematic experiences
that are particular to women of color. Research findings have shown that women of color
struggle and leave STEM programs due to social or interpersonal factors and not experiencing a
sense of social belonging [5]–[9]. The negative perceptions of campus gender and racial climate
[6], [10]–[13] and personal experiences with bias or discrimination and climates of intimidation
in STEM programs [14] have also been found to be key barriers that these students have to
overcome to persist in the program. Research by Seron, Silbey, Cech, & Rubineau analyzed
twice monthly diary entries of 41 women undergraduate students in engineering programs at four
different colleges/universities as they progressed from first year to senior year [15]. This analysis
reveals how women are aware of their marginal status and provide “clear and strong criticisms of
their experiences.” But these critiques are muted by the core values of engineering culture,
meritocracy, and individualism. We consider in our work the application of PAR FGs that are
recognized as a vehicle for transformation and change [16] and examine if this enables
participants to move beyond the “muted criticism” that Seron et al. describe.
A novel component of RAMP that has been sustained since its inception is the role
students play in improving its design and implementation. This takes place through bi-weekly
FGs designed using the model of PAR, which emphasizes both equal participation – everyone's
voice is heard – and developing action steps for constructive change [17], [18]. An average-sized
cohort of twenty-five students enrolled in RAMP each year are divided into two groups who
meet during lunch breaks and address topics that range from their short and long-term goals in
the field to their current experiences in the program. Based on the recommendations of
participants, in 2019 and 2020 these FGs were facilitated by students who had graduated from
RAMP in previous years and who volunteered to be peer-facilitators.
In this study we examine the outcomes of PAR FGs that were implemented during the
academic year (Fall 2020) for which all students from the Junior and Senior years were invited to
participate. These FGs were facilitated by women also in the Junior and Senior years of their
degree pathway who had participated in RAMP in prior years. As facilitators, students can
acquire critical skills of engaging a group in dialog, addressing controversial issues, and
potentially begin to better identify and broaden their role in their engineering environment. Using
qualitative FG data and quantitative data from surveys we study the students’ perceptions of
themselves as leaders and also investigate if these FGs generate a sense of empowerment among
the participants. We propose that FGs could also be designed to serve as safe social spaces or
“counterspaces” [3] that provide supportive ways to connect with others and build a sense of
belonging and identity in engineering majors.
Schell and Hughes [19] look at the relationship between leadership roles and the
formation of an engineering identity. They note there are few opportunities for undergraduates to
see themselves as engineering leaders either in a typical engineering curriculum or in the process
of developing an engineering identity. Their study proposes a leadership identity development

model that requires four environmental conditions: (1) a set of influential individuals who shape
the students’ perception of leadership; (2) peers and social networks developed with them that
help build a sense of belonging to the field; (3) meaningful involvement in curricular and cocurricular activities; and (4) opportunities for reflective learning regarding their leadership
experiences. As seen in the graphic of Fig. 1 that depicts the central elements of RAMP, this
program supports the first two of these conditions through students interacting with professionals
from industry, building a community of peers who look like them, and creating social networks
with faculty, staff, and administrators in the new environment they are transitioning into.
The facilitation of FGs by women (including both women of color and White women)
and their reflections on this activity as discussed in this study are among the co-curricular
programs being designed to promote leadership roles and the formation of engineering identities.
It is also of interest to see as noted in [19] if such opportunities allow students to recognize that
leadership need not be positional but can be exercised in a relational context by anyone who may
be influencing others or working to improve the environment. These leadership roles can be
significant in empowering students to become engaged with educators and administrators in
making decisions and changes that improve their environment.
Section 2 describes the research program, participants, and methods used in the online
surveys and FGs. Section 3 summarizes the results derived from the qualitative and quantitative
research methods applied. Section 4 provides conclusions and limitations of our study and
Section 5 discusses future work.
2.0. Description of the Research Project: Programs, Participants, and Methods
To assess the experiences and perceptions of students from RAMP and Juniors and
Seniors in the College of Engineering, we used a combination of quantitative and qualitative
methods. Drawing questions from the APPLES survey [23] that explores engineering students’
experiences and the survey by Leibowitz et al. [24] that addresses sense of belonging, academic
engagement, and self-efficacy, an online survey was developed and sent by email during
September 2020 to all 608 Juniors and 1090 Seniors in the College of Engineering. 173 students
responded, 142 of whom completed the survey (8.4% of the 1,698 Juniors and Seniors).
With regard to qualitative methods, we utilized a PAR framework to investigate how FGs
open to Junior and Senior engineering students of all genders and facilitated by women
undergraduate engineering students can promote the social positioning of these women in their
departments and in the college, help develop their leadership skills, and also evolve as safe
spaces for all participants to discuss their experiences and provide suggestions for improvement.
PAR is ideally suited for these purposes, since it emphasizes including the voice of all
stakeholders in the research process and in developing action steps for constructive change. As a
research framework, PAR encompasses a wide variety of both qualitative and quantitative
research methods, such as focus groups, surveys, mapping, photovoice, interviews, and others
[17], [25], [26], and has been used in STEM educational settings [20], [27], [28].
The engagement of undergraduates as facilitators in PAR has been examined by
Weinberg et al. and Trott et al. in a series of papers [20]–[22]. In these studies, undergraduate
students undertaking research experiences facilitated PAR on a community related research, but

they were not themselves members of the community. The studies show that student facilitators
developed new perspectives and skill sets that extended beyond their previous STEM research
experiences.
Following the administration of the online survey, we invited former RAMP participants
to volunteer as facilitators of FGs in a two-part event named “Your Voice Matters,” conducted in
November 2020 with Juniors and Seniors from the College of Engineering. Seven women
volunteered to be peer facilitators. One of these volunteers was not able to attend both of the
FGs, and so continued as a participant rather than as a facilitator. With regard to race/ethnicity of
the facilitators, one was Middle-Eastern, one was White, two were Asian, and two were Black.
Four were from Electrical Engineering and Computer Engineering, one from Chemical
Engineering, and one from Biomedical Engineering. Three of the facilitators had previous
experience facilitating RAMP FGs, and the other three had been participants in RAMP FGs. All
Juniors and Seniors in the College of Engineering were invited via email to participate in “Your
Voice Matters.” Eight engineering students accepted this invitation, including five White men,
one Middle-Eastern woman, one Black woman, and one Latina. Engineering majors of the FG
participants included three from Mechanical Engineering, two from Electrical Engineering and
Computer Engineering, two from Civil Engineering, and one from Chemical Engineering.
To serve as facilitators, students were trained in: (a) explaining the purpose of the FGs
and the PAR process of listening to all voices and developing action steps for change; (b)
building rapport through creative ice-breakers; (c) encouraging all FG members to voice their
thoughts and concerns; (d) listening without judgement and establishing trust; (e) responding to
comments with appropriate follow-up questions; (f) setting ground rules for all FG participants
to follow; (g) diagramming activities using MIRO whiteboards; and (h) summarizing final
thoughts. The data from these FGs, which included audio and video of the discussions and
comments via MIRO, was transcribed and analyzed thematically by the research team. Peerfacilitators were also encouraged to share their own thoughts and experiences, but to do so after
the other members of the FG had spoken, to minimize influencing participants’ thoughts.
Findings from the RAMP FGs during the first implementation in 2018 stressed the
importance of having peer facilitators rather than a faculty facilitator. Making this change in the
RAMP program in successive years has yielded improved student evaluations of the program.
For this reason, we continued using peer facilitators during the academic year as well. In this
research, we investigate how PAR FGs facilitated by women undergraduates can promote the
social positioning of these students in their departments and in the college, help develop their
leadership skills, and also evolve as safe spaces for all participants. This approach of training
women engineering students, the majority of whom are women of color, to moderate FGs differs
from the FGs used in conventional research, where the facilitator is often not themselves a
stakeholder in the issues being investigated.
After the training was completed, two one-hour FGs were organized via Zoom to give the
fourteen students (6 facilitators, 8 participants) an opportunity to discuss their values, goals, and
experiences in the CoE and to allow both research faculty and peer facilitators to listen and learn
from student voices.

The design of the November FGs was drawn from workshops held during the
Community Based Participatory Research (CBPR) Summer Institute at the University of New
Mexico in August, 2020 [29], [30]. Our peer facilitators modified the focus group activities for
use via MIRO whiteboards on Zoom and also contributed to the overall design of the sessions.
At the conclusion of these FGs, an anonymous online survey was completed by participants and
peer-facilitators to provide feedback about their experiences in the FGs. The sessions were
recorded and transcribed via Zoom.
The first FG activity was the River of Life, adapting an activity developed by Wallerstein
[31], [32] for use with students in an educational setting. Using interactive MIRO boards and a
“journey down the river” metaphor, participants were asked to comment on four questions: 1)
What motivated you to join your engineering major? 2) What barriers and difficulties have you
encountered along the way? 3) What has been most helpful on your journey? 4) Considering
your experiences and goals, what would you like to see reinforced, changed, or improved at the
CoE?
The second FG uses a method developed by Paulo Freire, which includes dialogue
around codifications or “codes” [33]. According to this method, a code is “a concrete physical
representation of a particularly critical issue” [4] and can be represented through a story, role
play, or visual. Students were presented with two photos representing familiar yet challenging
situations they might experience or observe in the CoE. The first photo was two “Beaver Dome”
cartoons with the captions “I don’t fit in” and “I’m the only one who doesn’t understand this”
taken from the archive in [34]. The second was a photo of three men and one woman in what
appears to be a work setting. They are seated together in a line of chairs against the wall, with
the 3 men grouped together, and the woman on the edge. The woman’s posture is noticeably
different than the men, who are looking at her with what appear to be questioning expressions.
This photo [35] is ambiguous in meaning, which makes it helpful to spark discussion regarding
possible interpretations.
After examining these photos, students then engaged in a SHOWeD dialogue [4], [36]
with the other FG participants to respond to the following questions:
Descriptive: (1) What did you see here? (2) What’s really happening? How are people feeling?
Personal: 3) How does the story relate to our lives?
Analysis: 4) Why does this problem occur?
Action: 5) What would help empower us? 6) What can we do about the problem?
The goal of this exercise is to stimulate discussion about difficult issues and develop
ideas for action steps to improve challenging or harmful situations.
Through the roles of the peer-facilitators and the overall emphasis on “Your Voice
Matters” in these exercises, we are using an asset-based approach. In other words, by listening
carefully to student voices and responding to their suggestions, we are recognizing the value of
their perspectives, and intend to use their experiences and insights to create a more welcoming
and supportive learning environment in the CoE. An asset-based approach emphasizes the
strengths and abilities that women bring to the table, rather than emphasizing deficits and the
need to “fix” these students to conform to dominant norms in engineering culture [37]. This

approach also corresponds with community cultural wealth theory by drawing attention to “the
array of cultural knowledge, skills, abilities and contacts possessed by socially marginalized
groups that often go unrecognized and unacknowledged” [38].
Following the completion of the FGs, transcripts were coded for key themes by one of the
researchers. This analysis was discussed with all members of the research team. Our research
team is interdisciplinary, including faculty and administrators from engineering, education,
industry, and sociology, and includes a variety of race/ethnic backgrounds: one South Asian
woman, one East Asian woman, one East Asian man, and two White women.
3.0 Data Analysis
The data analyzed flows sequentially from the responses of first-year participants in
RAMP, followed by survey data from respondents in the Junior and Senior years described in
Section 3.1. Data from FGs conducted with Juniors and Seniors is summarized in Section 3.2.
Finally, analyzing data from surveys of the students who facilitated and participated in the FGs,
in Section 3.3 we present key findings drawn from student comments on their experiences. There
are several different indicators that arise from aggregated study of these data. In this paper, we
focus on the perceptions of the FG facilitators.
3.1 Student Survey Data Analysis
The final sample size of students from the Junior and Senior cohort who responded to the
survey was 142, including 18 (12.68%) women from RAMP, 45 (31.69%) non-RAMP women,
and 79 (55.63%) non-RAMP men. The respondents self-reported as White (62.68%), Black or
African American (5.63%), Hispanic or Latino/a/x (6.34%), Asian or Asian American (16.20%),
and multiracial (9.15%). Outcomes of interest were student perception of: (a) sense of belonging,
(b) leadership ability, (c) self-confidence, (d) communication skills, (e) critical thinking skills,
and (f) ability to help others. All outcomes were measured on a three-point ordinal scale
(agree/neutral/disagree for sense of belonging; above average/average/below average for
remaining outcomes).
Ordinal logistic regression [39] was applied for data analysis because our outcomes had
ordinal responses with more than two categories. A cumulative logit model for an ordinal
response is expressed as follows:
logit[P(y ≤ j)] = 𝛼𝑗 + 𝛽1 𝑥1 + 𝛽2 𝑥2 + … + + 𝛽𝑝 𝑥𝑝 , j = 1, 2, …, c-1,
where P(y ≤ j) denotes the probability that the response falls in category j or below (i.e.,
cumulative probability), c is the number of categories in an ordinal outcome, 𝛼𝑗 is the intercept
parameter for each cumulative probability, the parameter 𝛽 describes the effect of predictor x on
y. Two group comparison variables (i.e. dummy variables) were created to examine the
difference in outcomes for (a) RAMP vs. non-RAMP women, and (b) RAMP students vs. men.
Student demographics including race/ethnicity, income level, academic attainment (GPA), firstgeneration student or not, transfer students or not, and a Junior or Senior student, were used as

covariates in the analysis. The statistical significance level (alpha) was set to .05. Regression
coefficients (coef.), corresponding SEs, and p-values are reported below for indicators of interest.
Results show the sense of belonging of RAMP students was not statistically different
from that of non-RAMP women (coef. = -0.61, SE = 0.60, p-value = .30) and men (coef. = -0.52,
SE = 0.55, p-value = .35). Similarly, RAMP students’ perception of leadership ability was not
statistically different from non-RAMP women (coef. = 0.66, SE = 0.64, p-value = .30) and men
(coef. = 0.68, SE = 0.59, p-value = .25). In other words, RAMP students’ sense of belonging and
perceived leadership ability were at the same level as those of non-RAMP women and men.
Furthermore, we found RAMP students were statistically more likely to see themselves
as above average in communication skills compared to non-RAMP women (coef. = 1.91, SE =
0.70, p-value = .01) and men (coef. = 2.15, SE = 0.66, p-value = .00). In addition, RAMP
students perceived statistically stronger critical thinking skills compared to non-RAMP women
(coef. = 1.56, SE = 0.69, p-value = .02); and perceived stronger ability to help others compared to
men (coef. = 2.75, SE = 1.12, p-value = .01). On the other hand, we found RAMP students were
statistically less likely to see themselves as above average in self-confidence in comparison to
men (coef. = -1.30, SE = 0.56, p-value = .02).
3.2 A Summary of Thematic Analysis of the Fall’20 Student FGs Facilitated by Trained
RAMP Participants
Thematic analysis of the FG conversations suggests that students viewed these
opportunities both as places to share experiences with their peers and also as a way to bring
about change in the CoE by engaging in research about student experiences. The coding of seven
hours of audio, video, and text data recorded during the two FGs identified the following major
themes in the conversations: (i) Reactions to FGs; (ii) Challenges; (iii) Ways to Counter
Challenges; (iv) Process of Creating Change. The following observations identify the role of the
peer facilitators in helping guide these discussions.
Reactions to FGs: Responding to how the shared concerns of students would lead to real change,
facilitators provided participants more information on the research process based on their prior
experiences using PAR to bring about change in RAMP. The action-oriented component of PAR
is clearly one that students sought to better understand and lends to the importance of training
peer-facilitators to be able to clearly articulate how these actions would be enabled. This also
requires working with CoE faculty and administration to develop avenues for change. Overall,
the FGs were viewed as safe spaces where students could connect with each other and have their
voices heard in a non-judgmental, supportive environment.
Challenges and Ways to Counter Challenges: One of the interesting dynamics that emerged from
the FG data was how peer facilitators were able to promote a discussion of the challenges felt by
students with different backgrounds and experiences (such as: veteran, transfer, international,
visible and invisible disabilities, trauma, language barriers) and relate these to their own
experiences of stereotypes and microaggressions as women of color or White women. For
example, White men in the group expressed their own experience of stereotype threats as
engineering students in liberal-arts classes. For these men, participating in a group that was not

typically all-men was found to be welcome and supportive of being able to talk about their
difficulties. Because all of the peer facilitators were women, and a majority were women of
color, their leadership role in facilitating the FGs also reversed the White, masculine gender
hierarchy that is typical in engineering culture.
Process of Creating Changes: The FG participants identified many different areas for
improvement ranging from the curriculum requirements of non-engineering courses and
engineering capstone projects to the need for engineering instructors to be less negative and more
informed about the best way to create equitable team projects and articulate their outcomes. One
of the key recommendations was that students saw the need for and welcomed more such
opportunities to vocalize their concerns and collaborate together in a safe space. It was evident
that the peer-facilitators were clearly able to convey the goals of the FGs and encourage an openconversation.
3.3 Data Analysis of Open-Ended Questions on Surveys of FG Participants and Peer
Facilitators
3.3.1 Survey One: Evaluations of the FGs by Student Participants and Peer Facilitators
Immediately following the second Fall 2020 FG, we conducted an online survey of both
student participants and peer facilitators. Through open-ended questions, we asked students to
reflect on what they liked best about the activity and what they thought should be improved.
Twelve out of fourteen students responded, including six peer facilitators and six student
participants.
Reflections on what was liked about the FGs: Student participant responses tended to be fairly
brief but mentioned that they liked: (i) talking with students from different majors; (ii) discussing
about ways to improve the College of Engineering; (iii) the “open dialogue/freedom of speech,”
and “being heard—or at least having the opportunity to feel that way.”
Peer facilitator responses regarding what they appreciated were more detailed included
“being able to speak freely with peers and meet new people” and “getting different perspectives
and information off my chest.” One facilitator also mentioned that it “helped me see that I
wasn’t the only person struggling or the only one having issues.” Facilitators felt the
conversations were productive and allowed them to “delve into these issues that are often
overlooked.” Finally, “listening to everyone’s relatable experiences/opinions was enlightening
and definitely was fun!”
Responses to what could be improved about the FGs: The following suggestions were offered
by student participants: (i) explain the intent of the FGs more clearly; (ii) encourage more
students to participate; and (iii) include free giveaways and/or food. One student participant also
responded, “At the moment, nothing that I can think of. Keep up the good work!”
Peer facilitators suggested the following improvements: (i) try to increase the number of
students, have “more open-forum meetings where students bring their own questions/problems”;
(ii) increase the length of the FGs by an additional ½ hour since they frequently ran out of time;

(iii) have more activities to encourage students to talk. One peer facilitator also mentioned that if
the groups were larger, there would be less time to use the MIRO whiteboards, but that students
tended to go into more into detail in their verbal explanations.
3.3.2 Survey Two: Peer Facilitators’ Perceptions of Skills Learned and Benefits of the FGs
About one month after the two FGs were completed, we conducted an anonymous online
survey with the peer facilitators (5/6 responded). Responses from open-ended questions about
facilitators’ perceptions of skills learned and benefits of being a peer facilitator are summarized
below.
Skills Learned: 4/5 facilitators responded that they learned new skills from facilitating the
groups. With regard to what skills they learned, facilitators mentioned “the practice to lead the
flow of the discussion while simultaneously extracting honest opinions,” and that the experience
“improved on skills I already had, e.g. improvising and leading meetings.” Additional skills
mentioned included communication, leadership, team building, public speaking, assertiveness,
confidence, open-mindedness, patience, listening, and teamwork.
3/5 facilitators felt the experience of facilitating the groups opened up new ideas of future
skills they would like to learn. One facilitator commented: “I realized that I quite enjoy leading a
team. In the past I would shy away from stepping out and just tried to blend with the group. But
now, I feel much more confident in myself and feel like this will be an extremely great skill to
have going forward."
Others added that the experience helped them learn “how to lead focus groups better” and
“improve public speaking skills.” One facilitator commented that this experience helped her
realize she wanted to improve her ability to balance both listening and speaking.
Benefits of being a Peer Facilitator: Three of the peer facilitators had previously been facilitators
in RAMP; two of them had facilitated for two years (2019, 2020), and one for one year (2020).
So before asking about their experience with the Fall 2020 FGs, we asked what they felt they got
out of their facilitation experience during RAMP. One facilitator mentioned “I felt like it was a
great way for me to improve on my communication skill especially in a group environment” and
another commented that it was helpful to meet people from different backgrounds whom she
“otherwise would not have met . . . their backgrounds and inspirations were motivating factors
that made me want to work harder and dream bigger with no set boundary on what I can do. It
pushed me along the way.”
With regard to what they thought they got out of facilitating in the Fall 2020 focus
groups, facilitators remarked on “the organic and honest conversations,” “learning to be more
empathetic and open-minded,” and appreciated the opportunity to connect with other students
and get a sense of how they are dealing with the pandemic and other issues. Two facilitators
further commented that the experience helped them to feel less alone or recognize that any
difficulties they may have experienced were similar to those of others: “I was able to see that my
experience in the college of engineering was not necessarily unique; others felt as though they

didn’t fit in and I wasn’t alone in that. The conversations were great. It was also nice being part
of the process in changing things.”
What facilitators learned about students in their group: 5/5 shared what they learned about the
students, mentioning that students didn’t feel they could ask for help, may sometimes be “afraid
to state their opinion because of the crowd around or if it is unpopular,” were “great listeners”
and “not judgmental.” Finally, one student summarized what she learned as follows: “We are all
struggling in some way or another. And all participating students were willing to support each
other, although they were practically strangers before the focus groups.”
Overall, 5/5 peer facilitators felt the focus groups were beneficial to the student
participants. Benefits included allowing the students to learn from each other and from the peer
facilitators, as well as reflect on their achievements, successes, and any barriers they
encountered. Facilitators also mentioned the value of providing constructive criticism about
student experiences in the CoE: “It made them realize what is lacking in terms of their needs
from the school as well as what they want to see more of, and thus I definitely believe they left
on a note of hope of improvement.”
Was the opportunity for peer facilitators to share their own experiences helpful?: 5/5 peer
facilitators said they appreciated the opportunity to “get my opinion out” and “express my
thoughts along with my peers.” As one facilitator stated, “both parts of the experience were
enjoyable and eye-opening.” Another commented: “I enjoyed being a facilitator as much as a
participant as I was able to think about the discussion myself as well as relate to the
conversation. Whatever the outcome of the focus groups, I hope that participants can be able to
drive and contribute to the outcoming solutions.”
4.0 Discussion
This research study investigated how PAR focus groups may be used to empower women
engineering students to identify ways to make the college environment more supportive of their
identities, values, interests, and goals. A particular interest was to provide continuity of
engagement of these students from the RAMP summer bridge program to the following
academic years. This was undertaken by training a group of women who were RAMP
participants to serve as FG facilitators for a broader group of participants, including students of
all genders, drawn from the Junior and Senior cohort in the College of Engineering. Using a
combination of qualitative data from FGs and responses to surveys, we examined the skills these
students exhibited while conducting the FGs as well as skills and perceptions they self-reported
in anonymous online surveys.
Review of the survey responses of FG facilitators reveals that they identified multiple
specific facilitation skills they gained, such as listening, communicating effectively, encouraging
active participation, and public speaking, as well as broader personal skills such as confidence,
leadership, and assertiveness. They also felt the FGs were of benefit to the student participants
and were motivated and inspired by hearing about the backgrounds and experiences of the
students they met in these groups. In this way, the PAR focus groups provided a mutual learning
process, with peer facilitators and student participants learning from each other’s comments and

experiences. Finally, peer facilitators also saw these focus groups as a way to bring about
constructive change in the CoE.
The survey results from 142 Juniors and Seniors provided a means to assess if RAMP
participants identified themselves with specific skills in contrast with non-RAMP participants.
However, it is difficult to assess what aspects of RAMP may have promoted the differences
noted in this analysis (i.e., perception of better communication and critical thinking skills, ability
to help others). Since students experience RAMP holistically, how to isolate the effects of the
FGs needs to be explored further.
With regard to limitations, the small number of FG facilitators in this study limits our
ability to generalize the utility of FG facilitation for acquiring specific skills such as leadership,
communication skills, and empowerment. Similarly, our ability to make generalizations based on
the intersectional identities of the facilitators is also limited by this number, although the data
generated was very informative for identifying student perceptions of changes needed in the
CoE. To increase the number of participants, we will further investigate how FGs may be
embedded in courses and as part of student club activities to involve larger groups of students
both as peer facilitators and FG participants.
5.0 Conclusion
Historically, engineering culture in colleges of engineering and in the engineering
profession as a whole has been dominated by White men. Despite contemporary efforts to
remedy this injustice, colleges of engineering still struggle with lack of equity and unsupportive
environments for women engineering students, especially for women of color. By providing a
select group of women engineering students, a majority of whom are women of color, the
opportunity to experience leadership through facilitating PAR focus groups aimed at listening to
student voices, identifying inequities, and offering suggestions for constructive change, our work
is focused on ending the systemic sexism and racism that these students have endured and
creating a more supportive, inclusive, and welcoming engineering environment.
In future research studies we will continue to examine the design of the FGs and how
they can be facilitated to serve as counterspaces for students with multiple intersectional
identities (race, gender, class, veteran status, disability, transfer status, etc.) to voice the assets
they bring to the table as well as the challenges they may be facing. To move forward with this
goal, an intersectional analysis of how engineering students share their experiences in the
College of Engineering will be the subject of a future paper. We will also use the findings from
the FGs to involve students, faculty, and administrators in bringing about the changes that
students seek in the College of Engineering.
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