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Abstract

A Near Peer Mentoring Program (NPMP) was developed in which Medical Student Training
Program (MSTP) students met weekly with small groups of high school students who were
participating in an intensive summer biomedical research immersion program. The goal of the
NPMP was to provide and engage the high school students with opportunities to express and
discuss their research and more importantly, their stresses and concerns. After initial reservations,
the NPMP provided a comfortable venue for high school students to engage in discussions of both
laboratory and personal topics. Overall, their concerns and stresses were expressed in five
categories: 1) College Preparation, 2) Preparation for MD and PhD Training and Careers, 3)
Summer Research Programmatic Issues and Laboratory Social Structure, 4) Social Issues, and 5)
Health and Wellness. High school students identified the following major factors as contributing to
programmatic success: relatability, role models, comfort and approachability, organization, and
mentor fit. The Near Peer Mentoring initiative revealed the need for STEM and other programs
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targeting academic success and career development to be alert to social and emotional concerns of
students and to provide opportunities for their expression, discussion and guidance.
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INTRODUCTION

Engagement of secondary school students to participate in science, technology, engineering
and mathematics (STEM) curricula and pursue related careers has become an important
component of many education enrichment programs. The goals of such programs include
preparing students for real-world STEM applications, providing career opportunities for
personal success and maintaining capabilities and leadership in cutting edge technologies.
Despite several prior initiatives, in 2010 the Federal government indicated a continued need
to increase the STEM educational programs and provide the opportunities for
underrepresented minorities (URM) (National Science Foundation, 2010). Existing
programs at Case Western Reserve University School of Medicine (e.g., the Scientific
Enrichment and Opportunity (SEO), and Youth Enjoy Science (YES) programs are currently
focused on URM high school students (Qua et al., 2020). These programs emphasize the
importance of increasing STEM careers and retention in minorities (Palmer et al., 2011).

While significant planning is devoted to creating engaging STEM curricula, various factors
impacting student uptake and commitment to such programs (e.g., socioeconomic,
emotional, environmental, and academic) are not always considered. High school students
today report rates of depression and anxiety upwards of 25% in addition to tackling issues
like drug abuse and cyberbullying (Bauman et al., 2013). An analysis of various data sources
such as the Youth Risk Behavior Surveillance System reported increases between 12 — 33%
in depressive symptoms, suicide-related outcomes, and suicide deaths among American
adolescents between 2010-2015 compared to previous rates (Twenge et al., 2018).
Academic stressors continue to increase with 26% of students expressing extreme distress
over college application and admission processes (Shahmohammadi, 2011). Moreover,
students in urban environment often face additional socioeconomic challenges which
increase the impact of these factors.

As a result of recent concerns regarding the overall health and wellness of high school
students participating in the SEO and YES summer biomedical research immersion
programs at CWRU, we have developed a Near Peer Mentoring Program (NPMP). The
benefits of mentorship for URM students have been reported for STEM pathways starting in
college (e.g., Fuchs et al., 2016; Pfund et al., 2016; Robnett et al., 2019), but few studies
have investigated the role of high-school and graduate student mentoring. In this program,
MD/PhD students from the CWRU Medical Scientist Training Program (MSTP) were
invited to serve as Near Peers Mentors (NPM). The MSTP students were assigned randomly
and met weekly with small groups of high school students to address challenges they
encounter. The following account describes the development and implementation of this
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program and the elucidation of some of the issues that the high school students identified as
their concerns.

SEO and YES Program Descriptions.

Case Western Reserve University (CWRU) is a leading research institution located in
Cleveland, Ohio, a large Midwest city characterized by urban poverty and an academically
challenged school system. The Case Comprehensive Cancer Center is a National Cancer
Institute (NCI) designated comprehensive cancer center that coordinates cancer research
activities at CWRU and its affiliated hospitals including the Cleveland Clinic and University
Hospitals Cleveland Medical Center. The CWRU School of Medicine and the Case
Comprehensive Cancer Center coordinate two highly integrated programs to excite, engage
and immerse high school students in biomedical research, encourage their pursuit of careers
in health related research and clinical care. The SEO program, supported mainly by
philanthropy, has been in existence for 15 years. The SEO program enrolls 30 students per
year and is focused on all aspects of biomedical research. There are no ethnic requirements
for student participation in the SEO program. However, the students are preferentially
selected from urban public schools, but also some from suburban and private schools. The
Youth Engaged in Science (YES) program, now in its third year, is supported as an R25
training grant, by the National Cancer Institute; it enrolls 40 students per year, mostly
URMs, and is focused on cancer research.

The SEO and YES programs, composed of a total of 70 high school students, are conducted
as an integrated program that has recently been described (Qua et al., 2020). Applicants are
required to be at least 14 years of age and to have a grade point average of 3.0 or higher.
Elements of the application process that are considered in selection are a personal statement
of career goals, interest(s) in science and cancer, and reasons for wanting to participate in the
program. Applicants are also asked to provide their GPA, high school transcript, and two
letters of recommendation (from their science teacher and guidance counselor). There is no
prior laboratory experience required to apply, however, students returning for a second year
of program participation have had previous experience. In our program, approximately 30%
are returning students. Applications are reviewed and individually ranked by a group of high
school guidance counselors and medical school faculty, who meet to determine the final list
of students to be accepted.

After completing the application, selection, and enrollment process, students are oriented,
trained in laboratory safety and immersed in individual research labs for an intensive 2—3
months experience. Students are provided with twice weekly scientifically focused Lunch
and Learn seminars, practice SAT and ACT tests, counseled on college selection and the
application process, as well as coached on scientific presentation style in preparation for a
Capstone Poster Program where students present their research studies and results to an
audience of students, faculty, family, mentors, and community leaders. Overall these
programs are highly focused on STEM exposure, engagement, education and career
orientation. However, little consideration is given to the socioemotional factors which may
impact the students’ ability to concentrate and fully benefit from these programs.
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Developing the Near Peer Mentoring Program.

In recent years, we initiated discussion sessions, in response to public concern about
recreational drug use and also about suicide ideation among the Cleveland high school
student population. Initially, the sessions were conducted by a faculty member addressing
the entire student group. However, we quickly learned that students were reluctant to discuss
these and similar issues with faculty and/or in large groups. Previous research on mentorship
models pairing high-school and college/post-baccalaureate students support the use of a near
peer mentorship model to encourage academic success (Jett et al., 2005; Loue, 2010;
Tenenbaum et al., 2014; Tenenbaum et al., 2017). The Gains in the Education of
Mathematics and Science program (GEMS) at the Walter Reed Army Institute of Research
(WRAIR) described a successful near-peer model pairing high school students in
laboratories with undergraduate and graduate students (Jett et al., 2005). The GEMS
program reported the high-school and graduate student near-peer model allowed for an
emphasis on scientific learning due to the expertise of graduate students and provided the
opportunity for graduate students to develop teaching skills in the labs (Feldon et al., 2005).
College or health profession school students have also been successfully utilized as mentors
to provide social support for underrepresented minority high school students in the West
Virginia Health Science and Technology Academy (McKendall et al., 2014). Based on these
results and given our perceived need to provide closer mentorship to high school students,
we subsequently arranged for students to meet in small groups with MSTP students to talk
about these issues, and this approach led to open and robust discussions.

Recognizing the success of these engagements between the MSTP students with the YES
and SEO high school students in our other programs, we initiated an open recruitment call
via email and word of mouth to any interested MSTP student to attend regular weekly
NPMP lunch meetings. Mentors were not offered any monetary compensation for their
participation but were provided with lunches during meetings with high school students
and/or with program leadership and during training meetings. Based on the number of
requests received by program leadership, it is also clear that the MSTP students see their
participation as sources for letters of recommendation for future positions such as
internships and fellowships.

At an initial orientation meeting, faculty asked the MSTP students to encourage high school
student interaction and discussion, and that they engage in constructive, confidential, and
nonjudgmental dialogues. We suggested that the MSTP students encourage the high school
students to select topics for discussion, but they also guide discussions to include
recreational drug use, suicide ideation, mental health and pregnancy.

For weekly meetings, high school students were divided into seven groups of 10 students
each. Distribution was arranged so that each group was as diverse as possible, based on
gender, ethnicity, grade, school of origin, and scientific interest. Once each week, during the
summer program, students and near peer mentors were provided with sack lunches and each
group went off to convenient locations to eat and talk. After each small group encounter, the
mentors participated in an one-hour debriefing session with the program staff to discuss the
experience. Informal discussions were held with mentors to solicit their opinions and advice
during these weekly debriefing program sessions.
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At the end of the summer, two volunteer focus groups were held with high school students
and separate interviews were held with MSTP mentors to evaluate each of their reactions
and recommendations for the NPMP. Additional data sources included notes from the
weekly debriefing sessions with MSTP mentors, as well as a review of documents, such as
field notes and anecdotal records obtained by the mentors, program staff and evaluators.
Focus groups were facilitated by two trained moderators who are not directly involved with
the program. Focus group sessions were recorded and transcribed (IRB20190229).
Qualitative open coding for themes was conducted by a member of the research team. Each
transcript was read line by line twice to identify a list of topics, sentiments, patterns
presented by the data. This list was then reviewed with a second member of the research
team and formalized into a set of codes with descriptions to be used for data analysis. First,
open coding of all mentor data was conducted. This included a review of the mentor
debriefing sessions, notes, documents and post-program informal interviews. Mentor data
was focused on the weekly meetings and therefore had a strong focus on the topics discussed
each week. The goal of this analysis was to identify the main topics discussed and the
student and mentor insights on these categories. Secondly, the student focus groups were
analyzed. The focus group guide probed for student experiences in general, but had a
specific question about the NPMP experience and suggestions for improvement. All data
were investigated for emerging themes and topics. After the initial coding of both student
and mentor data, preliminary results were discussed with program leadership and MSTP
mentors in order to validate and inform the findings.

MSTP Mentor Insights.

Mentor insights were derived from the analysis of all mentor generated data: weekly
debriefings, post-program informal interviews, and anecdotal records and notes. While high
school students were initially cautious and reserved about speaking in these newly organized
groups, they very quickly became comfortable and willing to engage in discussions of
personal concern. During weekly NPMP meetings and at the end of the program, MSTP
students were asked to report on the topics raised by the high school students. Topics were
selected organically by the students, that is they were raised spontaneously in group
discussions, then they were subsequently qualitatively grouped by the program evaluators
into the following five categories; 1) College Preparation, 2) MD and PhD Preparation and
Careers, 3) Program and Laboratory Structure, 4) Social Issues, and 5) Health and Wellness.
Although, based on student interest, each group allocated different times to these five issues,
mentors reported that college preparation, social issues, and health and wellness were the
most discussed topics across groups.

College Preparation.

High school student concerns about college preparation focused on characteristics of
different college types, such as private versus public, size, location (i.e., urban, rural), and
historically Black colleges and universities (HBCUs). Students were particularly interested
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in how to deal with the college application process, how to navigate the college admissions
process, and how to identify and secure sources for support of college tuition. Mentors felt
that this topic was the biggest driving stress factor for students with one mentor
commenting, “College prep is such a major stressor for these students that it impacted their
health and wellness, especially at SAT and college application time.” The high amount of
pressure placed on students was also mentioned by a mentor who stated, “The entire college
application and preparation process creates stress between students and parents and the
students really benefited from talking to others who were going through the same thing.”

MD and PhD Preparation and Careers.

The high school students took advantage of the MSTP near peers experience to raise
questions regarding preparation and fulfilling requirements for MD, PhD, or MSTP
programs. They also posed questions about career differences between an MD and a PhD
versus the MD/PhD. High school students were concerned about the intensity of the first two
years of medical school. They were particularly concerned about the long duration, in other
words waiting so long to complete training, for careers in medicine and even longer for
biomedical sciences. The most common concern was financial. High school students
expressed concerns about funding this long duration of study, as well as the impact of this
time during which they are not earning a salary.

Program and Laboratory Structure.

Students had many questions about the SEO and YES programs. Coming from school
systems where the goal is to demonstrate mastery of a subject by passing an exam, students
were unsure of the expectations of the summer research program. They were particularly
concerned about their own public speaking abilities and expectations for their capstone
poster presentations. An interesting issue that students posed was how to answer questions
when you do not know the answer. Students also noted they were often too nervous to ask
questions. They did not feel confident or comfortable expressing when they did not
understand a concept. This was evident in the laboratory and in the Lunch and Learn
sessions.

Students were frank in their discussions on reasons why they were participating in the SEO
and YES programs including self-interest, teacher pressure and parental pressure. Several
students noted that their parents were “pushing” them to be competitive college applicants.
Students inquired also about academic performance and its relation to further success.
Students indicated that academic performance and college entrance were important causes of
stress and sought strategies for dealing with stress. It is of note, that many of these students
were only high school freshman and sophomores.

Students were also unsure of their expected interaction with laboratory mentors and the role
of Principal Investigators (PI). Students were inquisitive of laboratory social dynamics — PI,
post-doctorates, graduate students, high school students, research assistants, etc.
Additionally, the students wanted advice on the laboratory environment. For most, this was
their first experience in a research laboratory, working as part of a research team. Some
students were uncomfortable with the laboratory hierarchy, reporting uncertainly on who to

J STEM Outreach. Author manuscript; available in PMC 2021 July 21.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Quacetal. Page 7

report to and ask questions. Students also noted the presence of high tech equipment and
sought advice from their near peers.

Social Issues.

Students expressed interest regarding a number of social issues. These included the social
dynamics of high school, how these might differ in college and as noted above, the social
dynamics in the research labs. Students were concerned about bullying, partying at school,
pressure for drug and alcohol use, and how to resist. Students were inquisitive about career
related work-life balance. Students were likewise interested in socioeconomic status,
privilege and its influence on scientific career enhancement and success. One mentor noted
the importance of social issues in science and described their mentorship experience as “an
incredibly exciting and rewarding way to provide under-represented minority students the
opportunity to see successful graduate students who were ethnicity, racially, and
socioeconomically diverse.”

Health and Wellness.

In terms of health and wellness, students raised concerns about suicide and depression, sex
education and birth control, violence in schools (fights among students, bomb threats, how
to survive), mental health issues and where to get help. Issues were raised regarding social
pressures, temptations and resistance strategies for drugs, tobacco products, vaping and
alcohol use in high school. Concern was also expressed regarding sexual preference and how
to deal with variations. One mentor noted on their experience: “During our weekly meetings
I had students telling me about the everyday choices they had to make at school, like taking
or turning down alcohol, marijuana, fights...there was a discussion about finding the right
attitude to survive. These students are faced with these tough decisions every day and that
was eye opening to me.” In some cases, NPMs suggested students to meet with program
leadership regarding concerns about substance abuse and sexual preference. These meetings
were not mandatory and were targeted at finding help.

High School Student Focus Groups.

Major themes that emerged from the high school student focus groups included: relatability,
role models, comfort, organization and mentor fit. These themes are separate from the topics
presented above and represent the students’ opinions on the strengths and area for
improvement in the NPMP. These themes were then presented and discussed with the MSTP
mentors as a form of member checking. Three of these themes focused on the experiences of
the high school students and illustrate the benefits of the Near Peer Mentoring. The latter
two themes report ways Near Peer Mentoring can be adjusted to better meet the needs of the
high schools. Themes are outlined in Table 1 with example quotations.

DISCUSSION

As indicated in the reported comments, the NPMP was an operational success in providing
students with small group venues where they felt safe, comfortable and able to be free and
open relating to each other and to a near peer who they recognized as group leader, but
nonetheless, close enough to be non-threatening. From the comments, it appears that humor
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helps this relation, but stooping to vulgar language did not serve to engage students,
emphasizing the importance that the mentor serves as a role model. Considering the role of
personalities and communication styles as critical factors in mentoring (Bernier et al., 2005),
it is clear that appropriate allowances should be made in the next iteration of this program.
While the MSTP students were asked to encourage high school students to select topics and
guide discussions, it is apparent from student evaluations that different MSTP students were
more or less organized in their guidance and students responded differently to an
unstructured format. In future plans for the NPMP, we will orient the MSTP students by
providing them with comments derived from this year’s program and recommend that they
use this information to guide topic selection by high school students, while at the same time
leaving the encounters open for students to propose topics (Table 2).

The lessons learned in the CWRU Near Peer Mentoring Program are summarized in Table 3
and discussed below. The NPMP served as an important indication that the high school
students are significantly concerned and stressed about the entire process of transitioning to
college and its impact on their future. At the same time, students clearly indicated that they
were stressed by issues related to safety, social pressure, substance abuse and temptations,
sexual preference and others. While our program is designed to immerse and excite students
about STEM research activities, potentially influencing career commitments, it became
clear, as a result of our NPMP, that social structure of the research laboratory was creating a
new challenge for the students to understand and learn to navigate. Students’ knowledge of
hierarchies prior to their exposure to the laboratory setting is likely limited to families and
schools, whose settings have a clear “leader” and a limited number of hierarchal ranks. For
example, the concepts that the PI was the laboratory leader sometimes caused uncertainty
regarding who the student reported to especially when the P was variably present due to
other academic responsibilities. In subsequent years, we plan a more formal introduction to
laboratory positions, which will include a discussion of their responsibilities and
expectations for student interaction.

We are currently working with the Near Peer Mentoring team along with high school
guidance counselors to coach the mentoring team members how to deal with some of the
issues raised. In this upcoming year, we will hold a half-day orientation program with the
NPMs to 1) review themes raised in this program, and 2) guide them in counseling and
developing strategies with students by bringing in a high school student guidance counselor
and a leading instructor for high school teacher training in counseling for academic success.
These individuals will meet with the MSTP students on a regular basis to debrief and guide
them after each of their near peer mentoring meetings.

High school students, in general, and especially those in programs targeted at achieving high
academic success, are under significant psychological stress (Suldo and Shaunessy-Dedrick,
2013). The NPMP revealed, not surprisingly, but often overlooked, that the students in our
program identified similar causes of social and biological stress, as those identified by other
high school students, including academic pressure, career path issues and family stress
(Suldo and Shaunessy-Dedrick, 2013; Acosta-Gomez et al., 2018). In addition, our students
were further stressed by issues of personal safety, social structures, health and wellness.
These issues have the potential to exacerbate acute anxiety and behavioral disorders in some
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students, while in others, they may lead to chronic stress and long-term cognitive, functional,
and health problems (McClure and Pine, 2007). At a subtler level, these stresses may impact
academic performance, career choice, and success. Thus, it is critical for organizers of
targeted STEM programs to be alert to social and emotional behaviors of adolescents and to
provide opportunities for their expression and guidance. Our experience indicates that the
open, nonjudgmental structure of the NPMP encouraged students to identify and express
these issues, to improve peer relationships and develop mutual support strategies.

Table 4 is an outline of the NPM activities scheduled for the coming year. It provides both
an indication of the time commitment expected by the NPMs and an outline for their
activities. The evaluation of this program will continue to conduct student focus groups and
analysis of mentor discussions. The evaluation will be expanded to focus on quantifying the
short term and intermediate effectiveness of the NPMP on students and mentors, including
mentor training and mentor and mentee satisfaction. Anecdotally a few mentors commented
on the value of this teaching experience saying that it increased their interest in teaching
with one mentor specifically noting, “it really helped me realize the difference in thought
processes and helped me think about how | teach those processes, like abstract writing.” It is
vital that the evaluation plan include a formal evaluation of increased teaching interest as
well as investigate other possible rewarding aspects of this experience that could be used to
promote this NPMP paradigm at other institutions. Future training sessions for faculty and
mentors will also be provided and evaluated with a focus on guiding each other in describing
effective, positive coping strategies. As noted above, we will also provide mentors with
opportunities to interact with experienced, adolescent guidance counselors to help develop
their own skills for counseling high school students and we will then evaluate the
effectiveness of this new training and its impact on the NPMP program.

Overall, the Near Peer Mentoring Program provides both important opportunities for
expression and discussion of socio-emotional stressors among high school students, as well
as guidance experience for MSTP mentors who may be contemplating careers with teaching
components.
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