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Assessing the Effectiveness of the GradTrack Virtual Mentoring Program

Abstract

Increasing the percentage of underrepresented minority (URM) students in engineering graduate
programs is vital to developing engineering diversity. In the United States, the enrollment of
domestic Black or African American and Hispanic students in doctoral programs is low (4.3%
and 8.4%, respectively) compared to other races [1]. These percentages are even far less than
their representation within the US population, 13.6%, and 18.6%, respectively [2]. Further, it has
been shown that mentoring programs focused on URM undergraduate students positively impact
their academic performance and retention [3]. However, an outstanding question is whether
mentoring can help prepare URM undergraduate students for graduate school and whether
mentoring of prospective graduate students (undergrad mentees) by current graduate students can
help increase feelings of belonging for the graduate student mentors. This research study aims to
address these questions through the lens of the community-driven mentoring circle structure of
the GradTrack Scholars program [4].

GradTrack is a virtual mentorship program that strives to build an inclusive and supportive
community geared toward increasing the success of undergraduate and graduate URM
engineering students who are excited about Graduate Education [4]. The program has a unique
online mentoring circle structure, pairing 2 graduate student mentors with 4-6 URM
undergraduate student mentees from across the US. The program was established and ran a pilot
in 2021. It completed its second year in Fall 2022, recording an increase in interest and growth of
both graduate mentors and undergraduate mentees. Building upon the success of the pilot year of
the program, this study formally examines the effectiveness of the GradTrack program in its
second year.

Specifically, this study aims to address two questions: A) Does the GradTrack Scholars Program
prepare participating undergraduate students for graduate school? and B) Does GradTrack assist
in the professional development and sense of belonging for graduate student mentors? To
evaluate these questions, this research paper uses pre- and post-event surveys and a focus group
of mentors from the 2022 GradTrack cohort. This paper will also discuss modifications made
between the first two years of the program. The results of this assessment and ideas for
implementation across other institutions will be presented.

Introduction

Virtual mentoring is not a new practice, it has been in existence for over 20 years [5], [6] [7], [8].
[9]. The online setting can seamlessly connect undergraduate students across the country with
mentors, and the GradTrack program was initially started in 2021 during the COVID-19
pandemic. Virtual mentoring has also been shown to increase sense of community, STEM
achievement, career self-efficacy, and drive to persist in mentors and mentees [10].



The GradTrack mentoring structure is a scalable group and peer mentoring model, with 2
graduate student mentors from Purdue with 5-7 URM undergraduate student mentees from
across the United States and Puerto Rico joined in a mentoring circle. The second iteration of the
program included goal setting, which has been shown to be an important element for mentoring
activities [11]. All mentors and mentees were given an ActionPack at the beginning of the
program, which was a document with expectations and details of meeting topics, assignments,
links, sample wordings for emails and discussion questions. Additional GradTrack Mentoring
program structure details can be found in McDermott et al., 2022 [4].

Mentorship has been identified as an important strategy to improve URM students’ participation
and retention in STEM [12],[13],[14]. Assessing the impact of mentorship can be instructive for
policy and program development in recruitment and retention programs for new graduate
students and faculty [15]. In the pilot year of the GradTrack program (2021-2022), acceptance
rates of the undergraduate mentees into graduate programs were measured. Of the seniors in the
program, 62% applied and were accepted to graduate school and 10% were awarded the National
Science Foundation Graduate Research Fellowship (NSF GRFP). An additional 3 students who
were juniors during the pilot program received the NSF GRFP this year. Overall, 95% of the
mentees indicated that they would recommend GradTrack to their friends [4]. Building upon this
initial assessment, the current paper completed a formal assessment of the program in its second
year. This deeper analysis reports on the preparedness of the participating URM undergraduate
students for graduate studies, evaluates the graduate mentors’ professional development,
mentorship skills and sense of belonging, and will allow for further program development.

Fostering sense of belonging has been shown to increase student performance and persistence
[16], [17], [18]. However, there has been little work evaluating sense of belonging in STEM
graduate communities [19]. In addition, it is important to have programs with an intentional
focus on increasing the number of underrepresented minorities students in graduate school [20].

The research questions (RQ) addressed in this paper are:
RQL. Does the GradTrack Scholars Program prepare participating undergraduate students for
graduate school?
RQ2. Does the GradTrack Scholars Program help undergraduate students build community
with each other and their mentors?
RQ3. Does GradTrack assist in the professional development and sense of belonging for
graduate student mentors?
RQ4. What structural elements of the GradTrack program, if any, best support undergraduate
student preparation and graduate mentor professional development and belonging?

In support of these research questions, this paper will review GradTrack program updates,
analyze data, and discuss future directions. We will provide information about modifications
made to the program over the two years of its existence and their impact. We will share data that
suggests that the GradTrack Scholars program is helpful in preparing both undergraduate
students for graduate school as well as increasing professional development opportunities for



current graduate students. Further, we will discuss how these results have the potential to provide
a foundation for mentoring structures at other institutions as well as optimization of the program
at Purdue.

Methods

Ethics Statement

Methods were approved by the Purdue Human Research Protection Program and Institutional
Review Board (IRB), and all surveys and focus groups were completed in accordance with
relevant guidelines and regulations. IRB: IRB-2022-503; Assessing the effectiveness of the
GradTrack virtual mentoring program.

Population

The population for this study was restricted to participants in the 2022 — 2023 GradTrack year.
The program had 26 graduate student mentors leading 13 mentoring circles. There were 73
undergraduate students at the beginning of the program. Throughout the program, 11
undergraduate students formally withdrew due to various reasons. The program ended with 62
undergraduate students.

Research Methodology
Data were obtained through voluntary surveys of 2022 — 2023 GradTrack mentors and mentees
plus a focus group of mentors.

Links to online surveys were sent to the entire participant population, with different surveys
dedicated to mentors or mentees. Surveys were administered to both mentors and mentees at the
beginning of the GradTrack program (pre-event) and at the end of the GradTrack program (post-
event). The surveys were anonymous, and responses made voluntary. Survey questions were
aimed at learning how GradTrack might impact students. The surveys had both quantitative and
open-ended questions. Pre- and post- survey responses were matched using a unique identifier
created by having respondents answer a series of questions that kept their identity anonymous,
(e.g., The first 2 letters of the city you were born in. For example, Indianapolis will be IN. The 2-
digit number of the day of the month that you were born, October 5th will be 05).

19 mentees completed the pre-event survey and 25 completed the post-event survey. A total of
10 mentees completed both the pre-event and post-event surveys (Table 1). 14 mentors
completed the pre-event survey and 15 completed the post-event survey. A total of 12 mentors
completed both the pre- and post- event surveys (Table 1).

Table 1. Sample Size for the study
Pre-event  Post-Event Both Pre and Post
Mentees 19 25 10
Mentors 14 15 12



Focus groups with graduate mentors were held shortly after the last GradTrack meeting of the
fall semester. One focus group was held in-person and a second focus group was held online,
using the same questions, to give mentors options for how they wished to participate. Sessions
were not recorded. All responses were kept anonymous. 9 mentors participated in the in-person
focus group and 6 in the online focus group.

Data Collection

Qualitative data were collected by open-ended questions in both pre-event and post-event
surveys. Further qualitative data were obtained in focus groups of graduate student mentors.
These focus groups were voluntary and in accordance with Purdue’s IRB and were offered in-
person and online.

Quantitative data were obtained through the responses from both pre-event and post-event
surveys. A Likert Scale was used to gather participants’ responses. Responses were ranked using
two different sets of quantifiers, such as 5-Strongly agree, 4-Agree, 3-Neutral, 2-Disagree, 1-
Strongly disagree, or responses with the range of 5-A lot, 3-A little, 1-Not at all. The Likert
Scale was then coded into numbers manually for data analysis, visualization, and statistics.

Data Analysis and Statistics

The Likert Scale numerical responses were averaged for each question of the pre-event and post-
event surveys and graphed with error bars, representing the standard error of the mean (SEM).
Statistical significance was determined by a Paired Sample t-test using Excel and verified by
SPSS.

Structural Changes Implemented from GradTrack Pilot Year to Year 2

One goal of this assessment was to understand the impact of structural changes between the first
and second years of the program (RQ4). These changes were a result of participant feedback, and
the impact of these changes is included in the results section. The following methods-related
changes were implemented.

Structural/timing changes: There were structural changes from 2 semesters (year-long) to 1
semester program implemented in the second year. Students in the pilot year expressed that with
the two-semester format, they had new course conflicts in the spring semester that were not
present in the fall. We hypothesized that this change from two semesters to a one-semester
timeline would reduce melt in student attendance.

On campus component to complement virtual programming: While the virtual aspect of the
program is helpful to increase access to mentoring and graduate school information, program
evaluation data suggested that both mentors and mentees were looking for a deeper connection
with their mentoring circles. Therefore, in the second year of the program, all seniors in the
GradTrack program were invited to the Purdue Graduate Diversity Visitation Program (GDVP),



a multi-day on-campus visit with Purdue Graduate School and Engineering departments,
administrators, faculty, and community.

Increased interactions between mentors: Mentors from the pilot program expressed that they
were looking for more interactions with their circle co-mentors as well as the other mentors in
the GradTrack program. Therefore, we implemented a Mentor Social at the start of the program,
in addition to a Mentor Dinner at the end of the program, in order to promote additional
interactions among mentors and to assess whether this increased mentors’ sense of belonging.

Transition Meeting between Program Years: A transitioning meeting was organized before the
start of the second year of the program. This was organized as an attempt to reduce pre-program
melt and to serve as a form of meet and greet between mentors and mentees across both years of
the program.

Results and Discussion

GradTrack improves undergraduate mentees’ level of preparedness for graduate school
(RQI)

In order to study whether GradTrack increases the level of preparedness of undergraduate
mentees for graduate school, we asked mentees a series of questions related to preparing for
graduate school before and after being involved in the GradTrack program. Questions included
how prepared a student felt regarding topics such as applying to graduate school or a summer
research opportunity, funding,

writing application pieces, talking ~ Extremely Prepared

with faculty, and factors for

graduate school success. Very Prepared

In all categories, we see an overall
increase of 19% in the total level
of preparedness of GradTrack
mentees during the program, and
when we look at the change in

Moderately Prepared

Slightly Prepared

preparedness by each mentee Not Prepared
individually (before and after Pre-Event Post-Event
participating in the GradTrack Survey Survey

program) we see that the majority
of students increase in their level

Figure 1. GradTrack increases the overall level of
of preparedness, where each

preparedness of undergraduate mentees for graduate school.

student is represented by a single Each line represents an individual participant response
line (Fig. 1). Interestingly, two score before and after participating in GradTrack. Scoring
students had no change in their is: Not prepared (1), Slightly Prepared (2), Moderately

level of preparedness depicted by Prepared (3), Very prepared (4), and Extremely Prepared
the two flat lines (no change in (5). n = 10 undergraduate student mentees.



Applying to Graduate
Fellowships or Scholarships

Graduate School
Funding Opportunities

Making an elevator pitch/
Introducing yourself

Presenting a poster

Reviewing your
resume

Writing a statement
of purpose (SOP)

The summer research
application process

The graduate
application process

How to be a successful
graduate student

Knowing how to visit a graduate
program and/or campus

How to handle
imposter syndrome

Understanding graduate school
jargon and terms

Talking with and/or
reaching out to faculty

Being a pro-active mentee
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Figure 2. Level of preparedness of mentees on
graduate school related topics before and after

participating in GradTrack. Grey bars are pre-event,

tan bars are post event. n = 10 undergraduate
student mentees; *p <0.05, Paired Samples t-test.
Error bars are standard error of the mean (SEM).

scores before and after participating),
and only one mentee’s level of

preparedness decreased slightly after
participating in the program (Fig. 1).

When we looked at the level of
preparedness for specific topics, we
found that the most significant
increase in improvement between
pre- and post-event appears to be in
writing a statement of purpose (Fig.
2), which was also supported by
qualitative survey data where the
students indicated their favorite
session was on writing a statement of
purpose. We also see that GradTrack
helps students feel significantly more
prepared to apply for graduate
fellowships or scholarships, to
introduce themselves and/or make an
elevator pitch, to tackle the graduate
application process, and how to talk
with and/or reach out to faculty.

GradTrack did not significantly
increase mentees’ feelings of being
prepared on other graduate school
related topics, although many
graduate school related topics saw
trending increases in levels of
preparedness. The only category that
did not see a trending increase was
how to handle imposter syndrome,
and this could be attributed to the
fact that the subject was not
extensively discussed during the
program (only discussed during a 2-
minute graduate student lightning
talk).



GradTrack helps undergraduate mentees build community (RQ2)

In order to determine whether GradTrack helps undergraduate mentees build community, we
asked the mentees if they felt they had a supportive community of peers, mentors, faculty, and
administrators before and after the program (Fig. 3). Responses were ranked from Not at all (1),
Somewhat (3), to A lot! (5). The results suggest that GradTrack increases undergraduate
mentees' feelings of having a OPre-event
supportive community of mentors, A Lot * WPost-event
faculty, and administrators (Fig. 3). ' |_' * *
While there is a trending increase in | r‘

GradTrack mentees identification of —l—_l_ _[_—I_ —I— ’—'—l—
having supportive peers, this is not _l_

statistically significant and therefore —1—
GradTrack does not currently increase
undergraduate students feeling of

Somewhat 4

Average Mentee Survey Response

community among their peers. Nota Lot
Two other questions that we sought to Peers  Mentors  Faculty Administrators
address were whether GradTrack helps I have a supportive community of
mentees feel more connected to
graduate students and the broader Figure 3. GradTrack increases mentees feelings of
engineering community. When support. n = 10 undergraduate student mentees; *p
mentees were asked if they know <0.05, Paired Samples t-test. Error bars are standard
graduate students they could relate to error of the mean (SEM).
before and after GradTrack, mentees
indicated a 41% increase in their

. ; A OPre-event B OPre-event
confidence of knowing graduate OPost-event OPost-event

students who they could connect A Lot! - * Strongly - p=0.052
with at the end of the GradTrack £ B £ Agree o
program (Fig. 4A). Further, when g I E Agree - !
asked if they felt connected to a g ) |
community of engineers, @ Somewhat 3 Neutral - I
undergraduate mentees showed a é %

30% increase in their feelings of = = Disagree

being connected to a community & & Strongly

of engineers by the end of the < Notalot < Disagree |

GradTrack program (Fig. 4B).

This data suggests that GradTrack | know graduate | feel connected to a
increases mentees a sense of stude:glsa:t:atgl can community of engineers

connectedness with two
communities: 1) graduate students
and 2) engineering community.

Figure 4. GradTrack increases mentees’ feeling of belonging
with (A) graduate students and (B) to the engineering
community. n = 10 undergraduate student mentees; *p <0.05,
Paired Samples t-test. Error bars are standard error of the mean
(SEM).



GradTrack undergraduate mentees feel comfortable asking questions in their mentoring
circles (RQ2)

To understand whether mentees felt comfortable asking questions in their small mentoring circle
groups, we asked a post-event survey question using the Likert Scale to understand their level of
agreement with the question, “I feel comfortable asking questions in my group.” Out of all
mentees who filled out the survey (n=19), we found that no students disagreed or strongly
disagreed with the statement. Over 75% either strongly agreed or agreed and only 16% were
neutral on their answer to this question. This data suggests that undergraduate mentees in the
GradTrack program feel secure to ask questions to their mentors and peers.

GradTrack assists in the professional development of graduate student mentors (RQ3)
In both the pre-event and post- MPre-event

OPost-event
event surveys, graduate student p=0.06 *

x
mentors were asked about their Alothy . | I *
L T 1
] 1l I T
;
I

=

professional development
related areas. We found that
GradTrack significantly
increases our mentor’s feelings

level of experience in
Somewhat 1

—H

Average Mentor Survey Response

of experience in three areas: Not a Lot 4

reviewing application materials,

reV|eW|n_g resumes/CVs and Being a Reviewing Reviewing  Moderating a

moderating a roundtable mentor application ~ students’ roundtable

discussion (Fig. 5). While our materials resume/CV  discussion
. (SOP/essays)

mentors did not express a

significant increase in their Level of Experience

level of experience of being a . . . i
P g Figure 5. GradTrack increases experience in

mendtor bykthe end of t}?e professional development areas for graduate student
GradTrack program, there was  \nantors n = 12 graduate student mentors; *p <0.05,
atrending increase in this Paired Samples t-test. Error bars are standard error of the
category (Fig. 5). Overall, mean (SEM).

graduate students reported that

participating in the program increased their level of experience in working directly with
undergraduate students (reviewing and moderating discussions), further enhancing their
professional development.

Further, graduate student mentors were asked about their professional development experience in
focus groups, and the mentors all agreed that the training provided at the beginning of the
program was sufficient to get them through the program. In the words of one mentor:

“When we started | was very nervous, but once we met the mentees, | realized that it was more
life experience - more than any training that I needed. | was worried for nothing and felt pretty
well set up.”



According to the mentors, more formal training might be weird to sit through, especially since
they mostly need to share their experiences in circles. They did not think that a training is the
best way of approaching this. When asked about measures to help connect graduate students,
some mentors suggested having a mid-semester meeting between mentors to debrief and share
ideas.

The current GradTrack program does not impact how supported mentors feel in their own
graduate program (RQ3)

Since GradTrack positively impacts the level of support felt by mentees in the program (Fig. 3),
we sought to ask the question of whether GradTrack also impacts how supported graduate
student mentors feel. Interestingly, when mentors are asked if they felt connected to a
community of peers, mentors, faculty, and/or administrators, GradTrack mentors report no
change in their feelings of support between the pre-event and post-event surveys (Fig. 6).

While we did not see any
Strongly

2 Agree ] OPre-event change in mentor’s sense
s A9 OPost-event # bel ; hei
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&  Neutral - .
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S Disgg?eﬁ " mentoring students across
> - -
< the United States (different
Peers My own Faculty ~ Administrators institutions and _tlme-
mentors zones) and that it was a
. . unique experience and
| have a supportive community of .
structure. In their own

Figure 6. GradTrack has no impact on graduate student words, they suggested that:

mentors feeling of support. n = 12 graduate student mentors;

*p <0.05, Paired Samples t-test. Error bars are standard error “Mentoring students across

of the mean (SEM). the United States was new

and interesting”

“I liked that it was a structured mentoring program—but not overly structured, so it did not lose
the personal aspect of it. Other mentoring programs are so constrained that it is hard to build
connections with other people... but the structure helped so that I did not have to think about
things out of the blue, so it gave a nice framework that was different from other programs that |
was part of. ”



100% mentors and mentees recommend GradTrack

In the post-event survey, both undergraduate student mentees and graduate student mentors were
asked if they would recommend being a GradTrack mentee or mentor to their friends. All
respondents of the post-surveys said yes that they would recommend the program to a friend.
These results suggest that GradTrack participants hold a favorable view of the program and serve
as further evidence that the program is having its intended impact.

Further, in focus groups we asked mentors about their favorite and least favorite aspects of being
a mentor in the GradTrack program. Most of the mentors identified their one-on-one meetings
and breakout sessions with mentees as their favorite parts of mentoring. They stated that it aided
in building stronger connections, and they could share their experiences as well as help their
mentees prepare. They enjoyed the sense of helping someone else prepare, despite not having
someone to help them like that. Some mentors also identified the on-campus component of the
program as their favorite part because they were able to meet their mentees and meaningful
interactions in person. Mentors stated:

“Seeing my mentees starting to ask each other what was happening in their lives, specifically this
peer mentoring dynamic was my favorite part.”

“Having a community to talk about nerdy things and ambitions. Knowing that these are other
people whose heads are in similar places as mine. This was cool to see.”

Thus, the GradTrack program exposed the mentors to the diverse facets of mentoring, provided a
platform for mentors and mentees to be themselves, and allowed students to learn from each
other.

When asked about the least favorite part of mentoring in GradTrack, a major theme was the
disengagement by the mentees particularly toward the end of the program. The mentees drop off
for reasons ranging from schedule/class conflicts to realizing graduate school was not the path
for them. Connecting with students from different time-zones was somewhat challenging in
some instances when students were too tired and reluctant to ask questions or speak. This quote
summarizes the sentiment shared by many mentors:

“Disengagement by mentees was my least favorite part. You would think that if you have to apply
to the program, then you would show up. | was surprised that some people did not want to
participate after being selected.”

Results of GradTrack structural changes (RQ4)

Based on participant feedback in the pilot year of the program, we implemented the structural
changes outlined in the methods section. We looked at data, surveys and completed mentors focus
groups to determine whether these changes were impactful. These results are described in the
following paragraphs:



Program timing: A key reason for restructuring the GradTrack program was to reduce
population melt. We kept track of student attendance at every GradTrack meeting. Averaging the
last three attendances at meetings for the program, compared to the number of students who
attended the first meeting, the melt was 43% for the pilot year and 39% for the second year.
Comparing the attendance at the first meeting to the last meeting, there was a 59% melt in
attendance for the pilot year (August 2021 — April 2022) compared to a 51% melt for the second
year (August 2022 — November 2022). This suggests that structural changes to the schedule
helped reduce some, but not all, program melt.

Unlike the first year of the program, we also paid attention to students who took excused
absences as well as those who directly withdrew from the program. Although the attendance melt
for the second year was 51%, only 15% of the population formally withdrew from the program.
29% of students who were absent from the last meeting were still involved in the program in
some capacity, involvement being defined as either completing assignments or meeting with
their mentors.

On-campus experience: 36 GradTrack mentees participated in the on-campus diversity visitation
program. From the results of the post-program survey, 40% of respondents indicated that the
experience was useful in helping them build connections and consider graduate school. During
the focus groups, mentors said GDVP helped them build connections with their mentees. This
on-campus experience created a stronger connection between mentors and mentees and helped
develop a more intentional cohort between mentors and mentees.

Increased mentor interaction: We saw more interactions between mentors with the mentor
social at the beginning of the GradTrack program with 18 mentors in attendance. In focus
groups, mentors confirmed that the meet and greet at the beginning of the program was helpful
and fun. They expressed that these meetings helped them connect more with other mentors and
they could bounce ideas off each other.

Transition meeting: The transition meeting helped give the new cohort of mentees and mentors
a better idea of what to expect in the program. In support of this a mentor said:

“Ifyou were a new mentor, you might need more of an introduction about how to open up.
Having past mentors sharing experience at the transition meeting was helpful”

In the pilot year of the program, when we look at pre-program melt (from student acceptance
into program in May to attendance at the first meeting of the program in August), the program
experienced 15% melt at the beginning of the program. For the second year during the same time
period, there was a 10% melt. This reduction in melt at the beginning could be attributed to the
mentees piqued interest from the transition meeting.

Additional mentors’ feedback on program structure: As a part of this study, focus group
sessions were helpful to learn more about the mentors’ experiences in the GradTrack program.



Mentors confirmed that the program structure was well suited for its intended purpose. They
described the program as being flexible to accommodate their mentorship needs as they could
personalize the program particularly during the breakout sessions with mentees. Mentors agreed
the meetings were well paced such that they were not too far apart to cause disconnections and
not too closely spaced to get overwhelming.

In focus groups, mentors also acknowledged the benefits of having an ActionPack with a
schedule, which helped guide conversations, especially when mentees had no questions. Mentors
said that they liked having co-mentors, as mentors felt it was great to have an additional support
system in place. Co-mentorship also provided a variety of experiences and points of view for the
mentees. In terms of platforms for connecting, some mentors found the Microsoft Teams
platform used for communication not very effective, because some students had trouble getting
on.

While the mentors agreed that in some ways the content might have been a lot for one semester,
they noted that all the content was important for students to prepare for graduate school. Mentors
confirmed that there was a good balance of content, providing mentees with what they need to
know to go from point A to point B. In support of this, a mentor said:

“Deadlines and things to submit might seem like a lot, but if they [mentees] really want to apply
to graduate school at that moment, then the content will get them there and is what is needed. |
wish that I had something like this that helped me (dates, writing, review, etc...).”

A mentor also described mentoring undergraduate students who were not part of GradTrack, and
that this mentor used the same strategies and resources employed in GradTrack. Mentors
believed the program did its job by encouraging students who are interested in graduate school to
take the next step.

Conclusion

Overall, this study suggests that the GradTrack program, while only in its second year, has a
positive impact on both undergraduate student mentees and graduate student mentors.
Undergraduate mentees have an increased level of preparedness in several graduate school
focused areas. GradTrack helps undergraduate students increase their feelings of support,
connectedness, and community from mentors, faculty, administrators and the engineering
community more broadly. Further, GradTrack enables graduate student mentors to grow in their
level of experience and professional development.

Interestingly, this study further raised some additional questions regarding how the GradTrack
mentoring experience can impact the mentor’s feelings of belonging and community support.
Since we saw no change in the average survey response for mentors on feelings of support (Fig.
6), it allows us to think creatively regarding if/how GradTrack can continue to try to build
community for current graduate students. One hypothesis is that we are hitting a maximum level



of survey response, however based on average scores this is unlikely. Further research is needed
to determine if further adjustments to the GradTrack program structure could increase the
feelings of belonging and community support for the graduate mentors. It is also possible that
this full circle mentoring structure simply needs time to have an impact in this belonging space
for graduate students. For example, we have seen mentees from the first year of GradTrack
enroll in Purdue Engineering graduate programs and serve as mentors in the second year of the
GradTrack program. This indicates that mentees-turned-mentors are interested in contributing to
and building a community at Purdue Engineering. As the program continues to grow and
establish itself, increased feelings of belonging and community may naturally emerge.

An important topic to discuss, and a future refinement that we plan to make to our study, is the
incentivization of participants to respond to surveys. For this study all responses were made
voluntarily, with no incentivization. Only 16% of undergraduate student mentees and 46% of
graduate student mentors replied to both pre- and post-event surveys. Due to the low survey
numbers, there is the possibility that there is volunteer bias in the data presented here. It is
possible that only students who had favorable experiences in GradTrack may have filled out the
survey. In the future, GradTrack program administrators plan to implement a small monetary
incentive for both mentees and mentors in order to increase survey responses and robustness of
data.

We have also previously discussed that there was programmatic melt from the start of GradTrack
in August to the final meeting in November. While we have gamified GradTrack by developing
the team/circle based GradTrack trophy to promote attendance at the 8 sessions during the fall
semester and completion of assignments, we have anecdotally noticed that students drop (or
melt) from the program for a few different reasons. The majority of melt comes from course
conflicts that directly prohibit student attendance at meetings; however, we have also found that
students drop because they are either no longer interested in being mentored and/or they are no
longer interested in attending graduate school. GradTrack’s goal is to demystify graduate school
and the life of a graduate student and, while we would love to see all our mentees attend graduate
school, we also view it as a positive outcome if students determine graduate school is not for
them at this stage in their life. We encourage students to make informed decisions about their
next step and to network accordingly.

Another goal of the GradTrack program is to develop an undergraduate community of students
who are interested in Graduate School by increasing peer mentoring relationships between
GradTrack undergraduate mentees. We show that GradTrack helps undergraduate mentees
develop a community of mentors, faculty and administrators (Fig. 3), and that there is a trending
increase in a supportive community of peers (Fig. 3), however this result is not statistically
significant. In the future we would like to increase peer-peer interactions among the mentees to
further develop an undergraduate community who are together passionate about attending
graduate school.



Future Directions

The GradTrack structure can be implemented at peer institutions in its current format, or it has
the potential to be translated to impact other populations of students. By developing new
questions and meeting themes, this mentoring structure could help middle and high school
students transition into undergraduate programs. A similar mentoring structure has also been
developed to prepare engineering graduate students and postdocs for faculty careers [21]. We
welcome any questions and dialogue regarding how this mentoring structure might fit the needs
of your community.

In the future our goals are to continue to run a strong GradTrack program, potentially partnering
with other institutions, and assessing a larger population of GradTrack participants. In addition to
the improvements discussed above, we hope to focus intentionally on the belonging and well-
being of current graduate students. We have shown significant progress in professional
development efforts focusing on current graduate students and look forward to developing
additional tools and structures to increase GradTrack mentors’ sense of belonging in graduate
school.



References

[1] American Society for Engineering Education, “Profiles of Engineering and Engineering
Technology.” Washington, DC, 2021.

[2] United States Census Bureau, “U.S. Census Bureau quickfacts: United States.” [Online].
Available: https://www.census.gov/quickfacts/fact/table/US/IPE120221. [Accessed: 07-Feb-
2023].

[3] K. D. Kendricks, K. V. Nedunuri and A. R. Arment, "Minority Student Perceptions of the
Impact of Mentoring to Enhance Academic Performance in STEM Disciplines,” Journal of
STEM Education: Innovations and Research, vol. 14, (2), pp. 38-46, 2013. Available:
https://www.proquest.com/scholarly-journals/minority-student-perceptions-impact-
mentoring/docview/1355441588/se-2.

[4] J. McDermott, J. Beagle, “GradTrack Scholars: A comprehensive online mentoring program
to build community and prepare the next generation of underrepresented minority graduate
students (Work in Progress),” ASEE PEER Document Repository, 23-August-2022. [Online].
Available: https://peer.asee.org/gradtrack-scholars-a-comprehensive-online-mentoring-program-
to-build-community-and-prepare-the-next-generation-of-underrepresented-minority-graduate-
students-work-in-progress. [Accessed: 09-Feb-2023].

[5] P. Boyle-Single and C. B. Muller., “When Email and Mentoring Unite: The implementation
of a nationwide electronic mentoring program,” in Creating mentoring and coaching programs,
L. Stromei, Alexandria, VA: American Society for Training and Development, Jan 2001, pp.
107-112.

[6] J. Cravens, ‘Online Mentoring: Programs and Suggested Practices as of February
2001°, Journal of Technology in Human Services, vol. 21, pp. 85-109, 01 2003.

[7] L. L. Bierema, and S. B. Merriam, “E-mentoring: Using Computer Mediated Communication
to Enhance the Mentoring Process,” Innovative Higher Education, 26: 211- 227, 2002.

[8] M.R. McReynolds, C. M. Termini, A. O. Hinton, B. L. Taylor, Z. Vue, S. C. Huang, R. A. S.
Roby, H. Shuler, and C. S. Carter, “The Art of Virtual Mentoring in the twenty-first century for
STEM majors and beyond,” Nature News, 03-Dec-2020. [Online]. Available:
https://www.nature.com/articles/s41587-020-00758-7#citeas. [Accessed: 09-Feb-2023].

[9] C.-N. Shpigelman, “Electronic mentoring and media,” SAGE Knowledge, 28-Jan-2013.
[Online]. Available: https://sk.sagepub.com/reference/hdbk _youthmentor2ed/n17.xml.
[Accessed: 09-Feb-2023].



https://www.proquest.com/scholarly-journals/minority-student-perceptions-impact-mentoring/docview/1355441588/se-2
https://www.proquest.com/scholarly-journals/minority-student-perceptions-impact-mentoring/docview/1355441588/se-2
https://peer.asee.org/gradtrack-scholars-a-comprehensive-online-mentoring-program-to-build-community-and-prepare-the-next-generation-of-underrepresented-minority-graduate-students-work-in-progress
https://peer.asee.org/gradtrack-scholars-a-comprehensive-online-mentoring-program-to-build-community-and-prepare-the-next-generation-of-underrepresented-minority-graduate-students-work-in-progress
https://peer.asee.org/gradtrack-scholars-a-comprehensive-online-mentoring-program-to-build-community-and-prepare-the-next-generation-of-underrepresented-minority-graduate-students-work-in-progress
https://sk.sagepub.com/reference/hdbk_youthmentor2ed/n17.xml

[10] A. Rockinson-Szapkiw, J. L. Wendt, and J. S. Stephen, “The Efficacy of a Blended Peer
Mentoring Experience for Racial and Ethnic Minority Women in STEM Pilot Study: Academic,
Professional, and Psychosocial Outcomes for Mentors and Mentees- Journal for STEM education
research,” SpringerLink, 14-Jan-2021. [Online]. Available:
https://link.springer.com/article/10.1007/s41979-020-00048-6. [Accessed: 09-Feb-2023].

[11] D. M. Sorrentino, ‘The Seek Mentoring Program: An Application of the Goal-Setting
Theory’, Journal of College Student Retention: Research, Theory & Practice, vol. 8, no. 2, pp.
241-250, 2006.

[12] K. Atkins, B.M. Dougan, M.S. Dromgold-Sermen et al. “““Looking at Myself in the Future™:
How mentoring shapes scientific identity for STEM students from underrepresented groups —
International Journal of STEM Education,” SpringerOpen, 18-Aug-2020. Available:
https://doi.org/10.1186/s40594-020-00242-3

[13] L. Tsui, “Effective strategies to increase diversity in STEM fields: A review of the research
literature,” Journal of Negro Education, vol. 76, no. 4, pp. 555-81, 2007.

[14] M. R. S. Domingo et al., “Replicating Meyerhoff for inclusive excellence in STEM”,
Science, vol. 364, no. 6438, pp. 335-337, 2019.

[15] D. J. Davis, ‘Mentorship and the socialization of underrepresented minorities into the
professoriate: examining varied influences’, Mentoring & Tutoring: Partnership in Learning,
vol. 16, no. 3, pp. 278-293, 2008.

[16] G. M. Walton, G. L. Cohen, “A question of belonging: Race, social fit, and achievement,”
Journal of Personality and Social Psychology, vol. 92, pp. 82-96, Jan. 2007.

[17] D. Kember, K. Lee, and N. Li, ‘Cultivating a sense of belonging in part-time
students’, International Journal of Lifelong Education, vol. 20, no. 4, pp. 326-341, 2001.

[18] N. Curtin, A. J. Stewart, and J. M. Ostrove, ‘Fostering Academic Self-Concept: Advisor
Support and Sense of Belonging Among International and Domestic Graduate
Students’, American Educational Research Journal, vol. 50, no. 1, pp. 108-137, 2013.

[19] C.N. Stachl, A.M. Baranger, (2020). “Sense of belonging within the graduate community of
a research-focused STEM department: Quantitative assessment using a visual narrative and item
response theory”, PLoS ONE, vol. 15, May. 2020

[20] A. Campbell, N. Thompson, M. Duncan, and E. Harrington, ‘Improved and Sustained
Graduate Programs Diversity Outcomes: a 10-year Analysis and Summary of the Brown
University IMSD Program’, Journal for STEM Education Research, vol. 4, 12 2021.


https://link.springer.com/article/10.1007/s41979-020-00048-6
https://doi.org/10.1186/s40594-020-00242-3

[21] M. Broberg, B. Bose, R. Pineda-Mendez, D. Devine, R. Gehr, C. G. Jange, J. McDermott,
M. Loui, and J. Eisma, “Lessons learned - preparing graduate students and postdoctoral
researchers for tenure track careers through mentoring circles,” ASEE PEER Document
Repository, 03-Sep-2022. [Online]. Available: https://peer.asee.org/lessons-learned-preparing-
graduate-students-and-postdoctoral-researchers-for-tenure-track-careers-through-mentoring-
circles. [Accessed: 09-Feb-2023].



