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Abstract

Background

Despite decades of calls for increased diversity in the health research workforce, disparities
exist for many populations, including Black, Indigenous, and People of Color individuals, those
from low-income families, and first-generation college students. To increase representation of
historically marginalized populations, there is a critical need to develop programs that
strengthen their path toward health research careers. High school is a critically important time to
catalyze interest and rebuild engagement among youth who may have previously felt excluded

from science, technology, engineering, and mathematics (STEM) and health research careers.

Methods

The overall objective of the MYHealth program is to engage high school students in a
community-based participatory research program focused on adolescent health. Investigators
will work alongside community partners to recruit 9" through 12t graders who self-identify as a
member of a group underrepresented in STEM or health research careers (e.g., based on race
and ethnicity, socioeconomic status, first generation college student, disability, etc.). MYHealth
students are trained to be co-researchers who work alongside academic researchers, which will
help them to envision themselves as scientists capable of positively impacting their communities
through research. Implemented in three phases, the MYHealth program aims to foster a
continuing interest in health research careers by developing: 1) researcher identities, 2)
scientific literacy, 3) scientific self-efficacy, and 4) teamwork and leadership self-efficacy. In
each phase, students will build knowledge and skills in research, ethics, data collection, data
analysis, and dissemination. Students will directly collaborate with and be mentored by a team

that includes investigators, community advisors, scientific advisors, and youth peers.
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Discussion

Each year, a new cohort of up to 70 high school students will be enrolled in MYHealth. We
anticipate the MYHealth program will increase interest and persistence in STEM and health

research among groups that have been historically excluded in health research careers.

Keywords: children and adolescents, education, research, science, technology,

engineering & math (STEM), health disparities, community-based participatory research

(CBPR), identity, health sciences research
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Introduction

Despite decades of calls for increased diversity in the research workforce, several groups
continue to be excluded and thereby underrepresented in Science, Technology, Engineering,
and Math (STEM) careers in the United States [1]. In 2019, Black, Indigenous, and People of
Color (BIPOC) individuals were awarded only 11.7% of STEM research doctorates, despite
making up about a third of the U.S. population and the workforce [1]. Likewise, while women
comprised 47% of the workforce, they received only 42.2% of STEM doctorates [1]. Parental
education is also associated with postsecondary enrollment, which is an important step on the
trajectory toward many STEM professions. College enroliment directly after high school is lower
among children whose parents did not graduate high school (50%), attend college (57%), or
graduate college (67%), compared to those whose parents have completed a bachelor’s degree
(84%) [2]. Low-income youth also continue to graduate high school and enroll in college at lower
rates (65% vs. 83%) than their middle- and high-income peers [2]. While these figures have
improved slightly in the last decade, significant work is still needed to address these inequities

[3, 4].

An initial and persistent interest in science is driven largely by social and environmental
factors, making those from historically excluded groups more vulnerable to barriers such as
family factors (e.g., attitudes toward science careers, parent interest in scientific activities),
pedagogical factors (e.g., teaching culture, classroom culture), extracurricular activities (e.qg.,
science clubs, out-of-school experiences), and social factors (e.g., models of science interest,
peer culture), which in turn impact one’s expectations and beliefs that they can succeed in
science [5, 6]. High school and adolescence are critical windows to intervene in developing an
interest in STEM. This period of the life course is centered on identity development and is when
youth begin to understand their skills, interests, and values and begin to make career decisions

[6]. When youth are encouraged to practice science and strengthen their beliefs about their
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92 efficacy, they are more likely to express interest, achieve, and persist in science. However, this
93 is not the most likely experience for youth from historically excluded groups, who may
94  experience school practices that do not nurture science interests and capacities [2, 7] and have

95 access to fewer out-of-school science experiences, mentorship, and science role models [2, 5].

96 Despite school requirements for science curricula, some high school students still lack
97  meaningful and relevant opportunities to engage in science and research [8, 9]. Research
98  suggests that teens from historically excluded groups often view school science as “hard” and
99  “discouraging” and do not see science as relevant to their everyday lives [5, 9-11]. Moreover,
100 students may not know any science professionals in their daily lives, making science and
101 research seem abstract. When paired with a lack of advocates, mentors, and support systems,
102 this leaves students from historically excluded groups with more negative experiences of
103  science [11]. On the other hand, when students experience success with science, receive
104  support from parents and other adults, and develop self-efficacy in science, they are more likely
105 to have positive attitudes toward science [8]. Out-of-school experiences, including summer
106  research experiences and after-school programs can help students develop an interest in
107 science, improve science self-efficacy, increase their science knowledge and skills, and build
108 commitment and persistence in high school that may improve enroliment and retention in
109 undergraduate and graduate school programs in the future [12-14]. Critical to the success and
110 effectiveness of programs is exposure to developmentally- and personally-relevant research
111  opportunities, mentorship and social support, and experiences that encourage empowerment,

112  agency, and a sense of purpose [9].

113 Increasing the participation and success of researchers from historically excluded
114  groups is essential for strengthening innovation and global leadership in health research [15].
115 Diverse and inclusive scientific teams not only generate novel research questions and methods,

116  but by bringing their life experiences and perspectives, they also offer new problem-solving
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117  approaches to persistent issues in research [16]. Furthermore, tackling the innumerable health
118  disparities faced by historically excluded groups requires the support of diverse scientific teams.
119  Thus, the need for a diverse health research workforce serves as a comprehensive theoretical
120  and empirical foundation for the Michigan Youth Health (MYHealth) program [6, 11, 12, 17]. The
121  overall goal of the MYHealth research training program is to address the persistent problem of
122 underrepresentation of historically excluded groups in health research careers. This project

123  combines an innovative, youth-centered research program with a community-based

124  participatory research (CBPR) approach to partner with high school students as co-researchers.
125  The training program aims to help youth build persistence toward health research careers by
126  developing: 1) researcher identities, 2) scientific literacy, 3) scientific self-efficacy, and 4)

127  teamwork and leadership self-efficacy. Engaging high school students in a research training

128  program is advantageous because postsecondary decisions and occupational interests are

129  often crystallized and plans formulated during adolescence [9].

130 Conceptual overview

131  Because students from excluded groups are more likely to encounter external barriers (e.g.,
132  fewer STEM role models, less access to rigorous STEM coursework) that are associated with
133  dropping out of the STEM and health research pipeline, it is imperative to understand how to
134  support their persistence toward science careers effectively [18-20]. Based on an ethnically

135 diverse sample, Chemers and colleagues demonstrated that researcher identity, science self-
136  efficacy, and leadership and teamwork self-efficacy mediated the relationship between science
137  support experiences and persistence in science and health research careers [18]. Extrapolating
138  from these findings, researchers have validated the effectiveness of interventions that

139  incorporate a range of out-of-school programs that provide opportunities for research

140  experiences, mentoring, and community involvement [12-14]. Building on Chemers’ framework

141  for understanding persistence in science, MYHealth integrates social cognitive theory,
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142  expectancy-value theory of achievement motivation, and CBPR. The MYHealth framework is

143 outlined in Fig 1.

144  Fig 1. MYHealth conceptual framework, adapted from Chemers et al., 2011

145  Social cognitive theory (SCT)

146  SCT seeks to explain human learning and motivation and has been applied to domain-specific
147  learning (e.g., science learning) across fields [21-25]. SCT identifies three components that

148 interact to influence learning: personal characteristics (e.g., self-efficacy), environmental

149  characteristics (e.g., school, support, community), and behavior (e.g., pursuit of opportunities).
150 These dynamics have been extensively studied in relation to science interest, achievement, and
151  career choice [18, 26, 27], and among historically excluded youth [28, 29]. Research

152  demonstrates that students from historically excluded groups have fewer opportunities to have
153 their science self-efficacy beliefs nurtured; these dynamics, in turn, suppress motivation and
154  science self-efficacy beliefs and ultimately contribute to fewer youth pursuing science degrees

155 and research careers [30-32].

156  Expectancy-value theory of achievement motivation

157 Linked to SCT, the core of the expectancy-value theory of achievement motivation is that

158  students’ achievement and decisions related to achievement are determined by expectancies
159  for success in that domain and the perceived value of that domain in their lives [33, 34].

160  According to this theory, achieving and maintaining an interest in science results from students’
161  beliefs about their likelihood of success in science and the value they assign to science. Applied
162  to MYHealth, expectancy-value theory posits that students from excluded groups can be

163  supported to view science and research careers as attainable and important through

164  opportunities that: 1) increase positive perceptions related to their science and research skills,
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165 characteristics, and competencies and 2) increase positive perceptions related to their personal
166  values and goals. Taken together, science- and research-related SCT and expectancy-value
167  theory help us to understand the processes that contribute to persistence in science and

168 research and associated careers, particularly among historically excluded students.

169 Community-based participatory research (CBPR)

170  CBPRis built on core principles that support partnership, capacity building, co-learning, and
171  action toward equity and social justice [26, 35, 36] and has decades of research demonstrating
172 its effectiveness in creating partnerships and enhancing the quality and rigor of research [24,
173  37-41]. CBPR follows the research cycle and includes building a research team (with

174  nontraditional research partners, like youth), identifying the needs and priorities of a community,
175  asking questions, gathering data, interpreting data from the lens of the community, and

176  implementing action strategies toward health and social justice.

177 Using CBPR as a model for engaging youth as co-researchers benefits youth directly
178  (e.g., research training, communication skills, problem-solving and critical thinking skills,

179  leadership, preparedness for college), their communities (e.g., community literacy, improved
180  programs and services, improved policy), and research quality (e.g., improved recruitment,
181  retention, sustainability) [42, 43]. Given its overall inclusive and equitable approach, CBPR is a
182  compelling and effective methodology for engaging students from marginalized groups and

183  supporting their long-term interest in science.

184 In summary, the MYHealth program builds on the theoretical underpinnings of SCT,
185  expectancy-value theory of achievement motivation, and a CBPR approach to create an out-of-
186  school research experience for youth that includes experiences with an applied adolescent
187  health research project, instrumental and socioemotional mentoring from academic researchers

188  and a community of learners, and community involvement through research projects that impact

8
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189  youth and their communities. Through these program components, we will impact four primary
190 psychological and cognitive processes: researcher identity, science self-efficacy, leadership and
191 teamwork self-efficacy, and scientific literacy. By using MYHealth to develop these domains

192  among youth co-researchers, we will achieve our long-term goal of increasing persistence

193 toward health research careers.

194 Overview of the MYHealth program

195 The MYHealth program is a research training program with the long-term goal of increasing the
196  representation of groups traditionally excluded from biomedical, behavioral, and clinical

197 research, including individuals from low-income backgrounds, first-generation college students,
198 and racial and ethnic minority youth. The MYHealth program will enroll 4 successive 12-month
199  cohorts of high school students who self-identify as underrepresented in STEM. The MYHealth
200  program achieves its overall aim via multiple phases each year, as outlined in Fig 2. The

201  Summer Launch, Impact Projects, and Peer Leadership phases each have specific goals,

202  activities, outputs, and outcomes that are summarized in Table 1 and detailed in the sections
203  that follow. The program curriculum was developed through an iterative process of piloting and
204  feedback from high school students from the local population. A condensed curriculum was
205  presented to a pilot cohort of participants and the refined curriculum is detailed below. Each

206  year, modifications will be made based on our formative evaluation.
207  Fig 2. MYHealth program overview
208 Table 1. MYHealth program struture

Phase
Activities Outputs Outcomes
[Timeline]
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Interest in science
Materials on website  careers

Summer Launch .

Health sciences

research training Social media Researcher identity,

presence science self-efficacy,

scientific literacy
Advanced research
training and
application

[July/August]

Bi-monthl h
I-monthly researc Original research

meetings Researcher identity,
Con science self-efficacy,
Study design onterence on and scientific literacy

Adolescent Health
presentation

Impact Projects

Data collection Understanding of
impact through

dissemination

[September — May]
Impact Project (e.g.,

Data analysis . .
posters, social media

Impact projects campaigns Recognition of the
real-world relevance
and translation of
research
Teamwork and

: Meeting logs leadership self-
Peer Leadership Lead and support efficacy
research activities Social media
[August — May] presence Persistence in
science
Evaluation . . . Lessons learned Model of research

Evaluation and iterative . .

. improvement o trallnllng and capacity-
[Ongoing] Publications building for youth

209  Summer launch

210  The Summer Launch will be a 10-day training in CBPR and health research methodologies for
211  up to 70 students each year. The overall goal is to train high school students to be co-

212 researchers who can work alongside academic researchers on studies of adolescent health to
213 develop their interest in STEM and incubate researcher identities. A sample of Summer Launch
214  curriculum topics and program constructs are outlined in Table 2. The Summer Launch is

215  designed to take place in person on the University of Michigan campus to build excitement and
216  energy related to research, create community among students from different communities in

217  Southeast Michigan, and introduce youth to college campuses. The Summer Launch will be

10
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218  adapted and conducted virtually when meeting in person is not possible due to COVID-19

219 restrictions.

220 Throughout Summer Launch, students will learn about research methods, CBPR, and
221  various adolescent health studies (Table 2). We will create applied learning experiences using
222 MyVoice, a national text message poll of 14-24-year-olds to understand adolescents’ views on a
223 range of health-related topics [44]. For all discussions, MyVoice will serve as a specific data
224 source to illustrate research elements in the context of a real-world project. For example, when
225  learning about data collection, youth will review existing MyVoice question sets and participate
226 in a MyVoice pilot, receiving SMS messages like MyVoice participants. Consistent with our

227  CBPR approach that trains youth to be co-researchers, the Summer Launch agenda and

228  activities will align with equity, inclusion, and social justice principles. Each topic will consider
229 the importance of ethical and responsible conduct of research—from designing a study with the
230 well-being and needs of participants in mind, to obtaining consent, to fairly representing data

231 and disseminating it to all relevant stakeholders.

232  Table 2. Sample summer launch agenda topics aligned with MYHealth constructs

MYHealth Constructs

Researcher Identity Science Self-Efficacy Leadership and Teamwork

Self-Efficacy
Teambuilding Iterative Research Cycles
Introduction to MYHealth Doing Ethical Treatment in
Research -
Teambuilding

MyVoice Simulation: Building

a Study Research with People, Not

on People Staying Involved:

Opportunities with MYHealth

Who is a Researcher? Designing MYHealth

Research to Action
What's In It For You, Your Teambuilding and Planning

f)
Community, and For Health? What Counts as Data’

Careers in Research: Panel Qualitative Data Collection

11
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of Researchers Quantitative Data Collection

Tailoring Messages Based on | Participatory Data Collection
Audience
Text Messaging for Data
What Happens Next? Collection

Impact of MYHealth: Sharing | What is Analysis?
Findings to Make Change
Teaching the World What
Staying Involved: You Learned
Opportunities with MYHealth
Research to Action
Teambuilding and Planning

233 Impact projects

234 At the end of the Summer Launch, all students are invited to apply to participate in the Impact
235  Projects phase, a nine-month program that aims to build on the overall momentum, skills, and
236 interests developed in the previous phase. When applying, students will specify their interest in
237  various adolescent health topics to help guide the direction of the Impact Projects. We anticipate

238  that up to 30 high school students will complete Impact Projects in the following academic year.

239 Impact Projects are guided by several key principles, including equitable partnership as
240  co-researchers, positioning youth as experts of their own experiences, studying a relevant and
241  meaningful topic to youth, and sharing findings with diverse audiences. By engaging in these
242  collaborative activities, the students will develop their researcher identities, enhance their sense

243  of scientific self-efficacy, and hone their scientific literacy.

244 Students will meet virtually, approximately twice per month, in small teams that include a
245  faculty mentor, an undergraduate and/or graduate student research assistant, and up to two
246  Peer Leaders who are MYHealth alumni. Projects are conducted virtually to broaden access to
247  MYHealth for high school students across schools and communities. To effectively engage high

248  school students, meetings will be highly interactive, including group processes and applied

12
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exercises. See Table 3 for a sample of the Impact Projects agenda. Activities will mimic the

research process, including three key phases: 1) Study Design; 2) Data Collection and Analysis;

and 3) Dissemination. These phases will include ongoing training in CBPR, health research

methods, and the responsible conduct of research. Though most of the training and activities

will occur in small groups, each team will also share their progress with other Impact Project

teams and program faculty to receive feedback and practice research communication.

Table 3. Impact projects agenda topics by stage

Impact Project Stages

[Timeline]

Study Design

[September — October]

Study Design

[September — October]

Study Design

[September — October]

Identifying a priority area

Gathering and summarizing
existing literature

Developing a research
question

Writing a research plan
Developing, piloting, and

revising open-ended survey
questions

Identifying a priority area

Gathering and summarizing
existing literature

Developing a research
question

Writing a research plan
Developing, piloting, and

revising open-ended survey
questions

Identifying a priority area

Gathering and summarizing
existing literature

Developing a research
question

Writing a research plan
Developing, piloting, and

revising open-ended survey
questions

Peer leadership

The overall aim of the Peer Leadership phase is to provide ongoing social and academic

support, increase motivation, and improve self-efficacy for students from historically excluded

groups pursuing STEM and health research careers [28, 41]. Peer Leaders will receive

additional coaching and support from program faculty, including additional training in CBPR and

health research methodologies. Selection criteria for being a Peer Leader include having an

aptitude and interest in becoming a researcher. We anticipate that up to 10 of the 30
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263  participating Impact Project students each year will be Peer Leaders in the following year.

264 Peer Leaders will interact closely with MYHealth high school students and program

265  faculty during the Summer Launch and Impact Projects. Peer Leaders will be part of Impact

266  Project teams and will provide coaching and guidance to their team members, work alongside
267  faculty mentors, and maintain logs of research activities and progress for the program

268  evaluation. Peer Leaders will be encouraged to contribute to dissemination efforts, including 1)
269  contributing to manuscripts and presentations to share evaluation findings; 2) supporting

270  resource-sharing efforts through in-person presentations to local STEM programs; 3) supporting

271  resource-sharing efforts through the website and social media strategies.

272 Methods

273 A mixed methods approach will be used to collect multiple quantitative and qualitative measures
274  of implementation and outcomes over five years. An explanatory sequential design (quantitative
275  followed by qualitative) will be implemented wherein survey responses will inform final interview
276  questions to evaluate the impact of the MYHealth program on participants’ interest in and

277  persistence in STEM research. The Institutional Review Board at the University of Michigan

278  approved the evaluation study of the MYHealth program (HUM00213914, HUM00214694,

279  HUMO00214949). All MYHealth participants will consent or assent to participate in the research
280 and parental consent will be collected for minors. Participants will be assigned a random

281 identifier at the start of the program to protect their anonymity and confidentiality throughout

282  data analysis. Because survey questions are focused on attitudes and beliefs about science and
283  research and are not sensitive in nature, there is minimal risk to the participants throughout the

284  course of the study.

14


https://doi.org/10.1101/2023.02.02.23285366
http://creativecommons.org/licenses/by/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2023.02.02.23285366; this version posted February 4, 2023. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY 4.0 International license .

285 Setting

286  The MYHealth program focuses on recruiting high school students based in Southeast Michigan
287 including, but not limited to, the Detroit, Southfield, Flint, East Lansing, Ypsilanti, and the

288  surrounding areas. These communities in Southeastern Michigan will be well-suited for

289  recruitment of high school students from historicall excluded groups and have a clear need for
290  additional science training that is more engaging, relevant, and impactful than traditional

291  classroom science. During the 2016-2017 school year, science proficiency rates in these

292  communities lagged behind other schools in Southeastern Michigan and the state of Michigan.
293  For example, several focal communities had science proficiency rates of 11" grade high school
294  students between 9% and 11%. When looking at economically disadvantaged districts, these
295  numbers dropped below 8%. While state proficiency assessments are not the sole determinant
296  of science interest, enroliment in science courses in college, or future STEM careers [45], high
297  school science achievement can alter youth’s perceptions of their capacity to engage in science

208 [6, 18, 46].

299  Recruitment

300 High school students will be recruited through ongoing partnerships with community partners
301  who have established networks of schools, teachers, and communities and will connect eligible
302 students and families to the MYHealth program. These partners include university centers that
303  serve students and schools, local school districts, and an academic support program. Our

304 community partners will distribute recruitment materials directly (e.g., information sheets, flyers,
305 emails) through their networks. Interested students and their families will be directed to

306 complete an online application form or contact our research team via email or telephone. The
307 application form (administered via the Qualtrics secure platform) asks interested high school
308 students and their families to provide contact information, state their interest in MYHealth, and

309 explain why they think they would be a good fit for the program. Strong applicants will
15
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310 demonstrate an interest in health, community engagement, research, or the capacity to work in

311 teams.

312  Eligibility criteria

313  Incoming high school students living in Southeast Michigan who self-identify as members of an
314 underrepresented group in science or health will be invited to participate. No racial or ethnic

315  groups will be excluded from participating in the study.

316 Data collection and outcome measures

317  Numerous scales that have been previously validated with youth will be used to measure youth
318  experiences with STEM and research [8], researcher identity [38, 40], interest in and

319 persistence in STEM careers [24], scientific literacy [37, 39], and leadership, and teamwork-self-
320 efficacy [18]. Measures were tested during a pilot phase and then revisions were incorporated.
321 Table 4 presents an overview of the key measures and the critical time points at which they are

322 collected.

323  Surveys

324  Anonline survey will be administered online via Qualtrics at multiple timepoints during each

325  program phase, including pre- and post- Summer Launch, pre-, mid-, and post- Impact Projects,
326  pre- and post- Peer Leadership, and one year after completing all program activities (Table 4).
327  The one-year follow-up survey will track youths’ continued interest and persistence in STEM
328 research careers, knowledge and skills related to STEM research, and how the program has

329 influenced their engagement in other research activities.
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Engagement and participation

Each year students’ reactions to the Summer Launch and the Impact Project programs will be
collected to make ongoing course improvements. In addition, we will design Peer Leader and
graduate research assistant logs to facilitate reflections about what worked in each meeting and
what could be improved before the next session for both the Summer Launch and the Impact

Project programs.

A research assistant will track program hours and attendance to gauge dosage [47] in
the Impact Projects. Logs will be used to track the implementation of CBPR processes at
monthly meetings. The logs will consist of a Research Process Checklist [48] to understand
progress in the research design process (e.g., stated research problem, defined variables, and
specified procedures to analyze data). Finally, the graduate research assistant will complete an
observational rating scale, Youth Participatory Action Research Process Template [49], to track
CBPR processes demonstrated by the Peer Leader and Impact Project students in each small
group, including training and practice of research skills, promoting strategic thinking, group
work, networking, communication skills, and power sharing. In addition, Evaluators will work
with the graduate research assistants to complete the Critical Thinking Rubric for PBL [50] at
three points during the academic year. In the spring of each year, Impact Project students will
disseminate research findings. The graduate research assistant will use the Presentation Rubric
for PBL to capture how students are communicating research processes and findings with

youth, community, policy, and academic audiences [51].

Semi-structured interviews and/or focus groups

Each year at the end of the Summer Launch, up to 10 students will be invited to participate in a
semi-structured interview or focus group [52]. We will use a semi-structured interview guide that

explores student experiences during the Summer Launch, including perceptions of research and

17
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354  STEM careers, experiences with diversity, equity, and inclusion during MYHealth, and possible

355 barriers to participation and continued engagement. Interviews will be recorded and transcribed.

356

Table 4. Overview of evaluation instruments and data collection timepoints

Measure

Outcomes and Definition

Administration

Surveys

Participant Demographics &
“Is Science Me?”
Questionnaire [8]

Age, gender, race/ethnicity,
disability status, household
characteristics, previous
experience with STEM

Pre-Summer Launch
Pre-Impact Projects

Pre-, Post-Peer Leadership
tenure

Researcher Identity Scale
[41, 42]

Youth researcher identity
(extent to which youth see
themselves as researchers)

Pre-, Post-Summer Launch

Pre-, Mid-, Post-Impact
Projects

Post-Peer Leadership tenure

Science Motivation
Questionnaire Il (SMQ-II;
[43])

Interest and persistence in
STEM research careers
(youth knowledge, attitudes
and interest in STEM
research careers)

Pre-, Post-Summer Launch

Pre-, Mid-, Post-Impact
Projects

Post-Peer Leadership tenure

Research Self-Efficacy [53]

Youth research self-efficacy
(confidence applying and
using science concepts)

Pre-, Mid-, Post-Impact
Projects

Post-Peer Leadership tenure

One-Year follow-up

Critical Thinking Rubric for
Problem-Based Learning
(PBL), adapted to assess
skills in data analysis and
reporting [47]

Presentation Rubric for PBL
[48]

Scientific Literacy
Assessment [44, 45]

Youth scientific literacy
(application of science
practices and crosscutting
concepts)

Pre-, Mid-, Post-Impact
Projects

Leadership and Teamwork
Self-Efficacy [18]

Leadership and teamwork
self-efficacy (confidence
leading and working on a
research team)

Pre-, Post-Peer Leadership
tenure
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Engagement and Participation

*Impact Project Logs [46] Engagement with MYHealth Following monthly Impact
program (hours & Project meetings
attendance)

*Research Process Checklist Participatory research skills Following monthly Impact

[47] (knowledge and application Project meetings
of research skills and CBPR

*Youth Participatory Action processes)

Research (YPAR) Process

Template [48]

Semi-Structured Interview/Focus Group

Internally developed Student experiences Post-Summer Launch

interview/focus group guide including perceptions of
research and STEM careers, Post-Impact Projects
experiences with diversity,
equity, and inclusion during  post-Peer Leadership tenure
MYHealth and possible
barriers to participation and
continued engagement

*instrument completed by research assistant

Similarly, at the end of the Impact Project each year, a sample of up to 10 students will
be asked to participate in semi-structured interviews or a focus group to understand processes
that occurred during implementation with each cohort. Questions will probe topics such as
students’ perceptions of STEM and health research careers, their experiences with diversity,
equity, and inclusion on the Impact Projects, and possible barriers to participation and continued

engagement. All interviews will be recorded and transcribed for analysis.

Analyses

Overall, there are parallel strategies to evaluate all three program components: the Summer
Launch, Impact Projects, and Peer Leadership. A Repeated Measures Analysis of Variance will
be conducted to analyze the quantitative items in the pre-, post-, and follow-up surveys. Small-
scale analyses will be performed on each program phase, and a longer-term evaluation will be
conducted on longitudinal data. Over time, between-subjects factors may be added to account
for differences between cohorts, or disaggregate data by demographic factors (e.g., gender,

ethnicity). The final reporting will utilize appropriate statistical significance and associated effect
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372 sizes.

373 Interview data will be analyzed with an inductive Outcome Harvesting approach [54, 55],
374  in which stakeholders identify individual and group impacts that mattered most, and speculate
375 on program elements that led to these outcomes. Codes will be applied to all interview

376  transcripts and then synthesized into related themes and conclusions. Findings will be used to

377  inform future years of the MYHealth program.

373 Results

379  We anticipate that up to 280 total high school students from historically excluded groups will be
380 enrolled in MYHealth across four years: up to 280 will have completed the Summer Launch, a
381  subset of up to 120 will have completed the Impact Projects, and a smaller subset of up to 40
382  will have become Peer Leaders. Primary quantitative outcomes for this evaluation are

383  Researcher Identity and STEM research career interest. Our power analyses indicate that we
384 need 90 students each in the Summer Launch and Impact Projects to detect a minimum effect
385  size of 0.3 which is considered small by conventional interpretations [56]. This assumes 80%
386  power at 5% Type 1 error (two-tailed t-test). Given our anticipated sample, we will have

387  sufficient students to make conclusions about changes in Researcher Identity and STEM career

388 interest even with attrition.

389 For the qualitative components of the program evaluation, we will ensure that we have a
390 sufficient sample size to achieve thematic saturation. In qualitative approaches, thematic

391  saturation refers to the point at which there is adequate evidence to develop themes and no
392 new insights are gathered with continued data collection. For interview studies, thematic

393  saturation is often estimated to be achieved between 6-20 interviews [57, 58].

394
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Discussion

MYHealth is limited by our small cohort size and geography. The cohort size for each phase is
limited to ensure that students receive adequate time with faculty mentors and support for their
small group projects. Over the four years of the project, we will be able to understand the impact
of the research training program. Currently, only students from Southeast Michigan can
participate. If successful, future iterations of MYHealth could leverage our virtual program to

extend to another setting outside of Southeast Michigan.

The first complete year of the MYHealth program began in the Summer of 2022, and will
re-open annually for the following four years. We anticipate data will become available through
peer-reviewed publications beginning in the first two years and on several more instances

throughout the course of the project.

Conclusion

The MYHealth program capitalizes on Social Cognitive Theory, Expectancy Value Theory, and
a CBPR approach to design and implement a program that aims to address the continuing lack
of diversity within the STEM workforce. The program assesses the role and intersection of
personal characteristics (e.g., researcher identity, self-efficacy), social and environmental

factors, and behavioral influences to spark and maintain interest in STEM careers.
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