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ABSTRACT: Out-of-school time (OST) programs serving predominantly racialized minority communities can help
reduce racial disparities in STEM as they provide a culturally affirming learning environment that includes supportive staff
of similar ethnic identities as the youth. However, staff at OST programs located in underserved communities that serve
racially minoritized youth, often have limited academic credentials and have constrained opportunities for social mobility.
These staff’s contributions to informal science learning have largely been neglected by research. A staff mentoring program
was piloted to provide professional development in STEM education for racially minoritized staff also referred to as youth
development professionals or specialists, at an OST learning organization located in the Midwestern US, that serves predom-
inantly African American low-income communities. The pilot paired three racially minoritized part-time staff (mentees) with
three full-time staff including educators and program leaders (mentors) for year-long mentoring relationships. Qualitative
data collection tools were used to examine the impact of the pilot program on participants. Results indicate numerous gains
for participants including personal and professional skills. These findings contribute to the broader literature on mentoring
and suggest that the mentorship program represents a model for access to STEM educational and professional development
for OST staff in racially minoritized underserved communities.

INTRODUCTION

The historical exclusion of people of color from educa-
tional and professional opportunities has and continues to
lead to racial disparities in STEM fields (Funk and Parker,
2018). For example, many schools were segregated during
the Jim Crow era, and people of color were often denied
access to higher education (Davies, 2021). Even after the
Civil Rights movement, systemic racism and racial bias con-
tinued to limit the opportunities available to people of color
in STEM fields (Davies, 2021; Funk and Parker, 2018). As a
result, people of color have been underrepresented in STEM
fields for decades. Moreover, STEM occupations, including
life and physical sciences, are highly regarded, high-income
earning, and socially prestigious, especially at the post-sec-
ondary level of employment (Xie et al., 2015; Carnevale
et al., 2015; U.S. Bureau of Labor Statistics, 2022). While
STEM education is often viewed as a pathway to social
mobility and success, particularly for economically under

resourced populations (Xie et al., 2015), African Ameri-
can workers represent only 9% of the US STEM workforce
(National Science Board, 2021). Black or African American
workers at 10% are also underrepresented among STEM
workers without a bachelor’s degree (National Center for
Science and Engineering Statistics, 2023).

One approach for diversifying and broadening partici-
pation in STEM fields is to increase the representation of
racially minoritized STEM instructors in Out-of-School
Time (OST) learning environments, particularly in under
resourced communities; such as through staff professional
development in STEM education. OST programming refers
to supervised events and activities attended by young peo-
ple when not in school and includes before and after-school
programs as well as Summer programs (Centers for Disease
Control and Prevention, nd.). Research has characterized
OST staft as having hardly any formal education training,
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often lacking STEM teaching expertise or experience re-
sulting in a lack of confidence in teaching STEM, and lack-
ing academic and, professional development opportunities
(Clark et al., 2021; Cohen, 2016; Freeman et al., 2009;
Halpern, 1999; Mahoney et al., 2010). In under resourced,
predominantly racialized minority communities where most
staff are often racially minoritized, with only a high school
diploma, they are often relegated to counselor/ chaperone
roles with constrained opportunities for social mobility
(Zarrett et al., 2018). For OST programs in predominantly
racialized minority communities, workplace based educa-
tional mentoring in STEM teaching should be an accessi-
ble, transformative professional development approach for
broadening participation in STEM. Mentoring has been de-
ployed as an effective professional development approach in
teacher education due to known benefits such as improved
teacher retention and integration, gains in pedagogy knowl-
edge, and enhanced communication skills (Hudson, 2013;
Irby et al., 2017). Mentoring relationships draw out hidden
talents, and the unrealized potential of racially minoritized
individuals, and counter images and stereotypes that suggest
they are not scholarly (Bigelow, 2002; Griffin and Toldson,
2012; Hobson et al., 2012). Thus, mentoring is a well-es-
tablished and effective strategy for supporting minoritized
individuals’ career development and advancement (Eby et
al., 2008). Moreover, mentoring also fosters academic suc-
cess and socialization and provides the support needed to
navigate learning environments that are often hostile, intim-
idating, and doubtful of the abilities of racially minoritized
individuals (Griffin and Toldson, 2012; McGee, 2013).

Mentoring has been heavily deployed and studied in for-
mal teacher education programs to support novice teachers
(Hansford et al., 2004; lancu-Haddad and Oplatka, 2009;
Ewing, 2021). However, in non-formal education environ-
ments such as OST learning, mentoring has been mostly
limited to students/youth; especially in low income and un-
der resourced communities (Fabiano et al, 2006, Grineski,
2003; Hammack et al., 2014; Kekelis et al., 2017; McDaniel
et al., 2016). Gaps exist in the research literature on mentor-
ing outcomes for racially minoritized adult OST staff in OST
learning programs.

Objectives. While youth outcomes and future success are
the ultimate goals of all OST programs, our study focuses
on supporting the staff members that ultimately interact with
youth participants in OST settings. The objectives of this
year-long pilot study therefore were:

o to examine the impact of a year-long OST
mentorship program for youth development
specialists at an OST organization that serves
a predominantly racially minoritized, under-
resourced community; on the STEM Educational

and professional development skills of participant
mentees (part-time youth development specialists)
and mentors (full-time educators and program
leaders)

e to examine the mentors and mentees’ perceived
benefits of the mentorship to their OST
organization community

e to elucidate the mentors and mentees’ perceived
challenges of participating in the mentorship
program

Theoretical Framework. This manuscript’s theoretical
framework is based on social learning, social exchange, and
self-determination theories. Social learning theory posits
that individuals learn from their social environment, includ-
ing modeling, reinforcement, and observation (Ryan and
Deci, 2000). Mentoring provides opportunities for mentees
to observe and learn from their mentors’ behaviors, skills,
and attitudes. Social exchange theory posits that social inter-
actions involve exchange and reciprocity, whereby individ-
uals give and receive resources, such as support, advice, and
feedback. Mentoring involves a social exchange between
mentors and mentees, whereby mentors provide resources
to mentees, and mentees reciprocate by engaging in produc-
tive behaviors and achieving goals (Ryan and Deci, 2000).
Self-determination theory posits that individuals have innate
psychological needs for autonomy, competence, and relat-
edness and that meeting these needs promotes motivation,
well-being, and performance. Mentoring can enhance men-
tees’ sense of autonomy, competence, and relatedness by
providing support, feedback, and opportunities for growth
and connection (Ryan and Deci, 2000).

Our work is guided by participatory research practices
in which our participants are collaborators in the design and
methods of our research (Cornwall and Jewkes, 1995; Vaughn
and Jacquez, 2020). Participatory research takes many forms
across disciplines but is commonly agreed to improve the
science and research process when participants are seen as
partners and not subjects (Balazs and Morello-Frosch, 2013;
Horowitz et al., 2009; Warren, 2018). Participatory practic-
es can occur during all stages of the research process from
partnerships to develop and design the research protocol, to
assisting in analyzing, disseminating and acting on data out-
comes to make changes to organizations and communities
(Vaughn and Jacquez, 2020).

METHODS

Study Location. This study was conducted at an OST orga-
nization for K-12 youth located in a midwestern, suburban
post-industrial community with a long history of poverty.
The community has a predominantly African American pop-
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Table 1. Mentoring pilot participant demographic information at the start of the mentorship.

Mentees

Highest Educational

Pseudonym  Gender Ethnicity Age - STEM Educational Background Work Status
Attainment
. Black/ Some college classes in College courses in Accounting, Statistics, Public Speaking, .
Silas Male African American 21 Accounting African American Studies, and College Algebra Part-time
Black/ . . . X
Colby Male Affican American 37 High school diploma High school STEM classes Part-time
" Black/ . X
Kyle Male . . 34 Some college courses High school STEM classes Part-time
African American
Mentors
. . Bachelor of Science, Environmental Science; .
Dawn Female  White/ Caucasian 34 MPh Master of Public Health, Health Promotion and Policy Full-time
Black/ Bachc_elqr E Degree, Bus_iness Collegiate certifications in Information Technology and .
Stacey Female . . 48 Administration; Associate’s L ., Full-time
African American STEAM Education; Associate’s Degree, Math
Degree, Math
Black/ Bachelor of Science, Business Administration/Management;
Courtney” Female 42 Ph.D. Bachelor of Science, Health Promotion; Doctor of Full-time

African American

Philosophy, Curriculum and Instruction

“Joined the pilot mentorship in the Fall of 2022.

ulation (>90%) (Census.gov). It comprises the three poorest
zip codes in its state and includes a populace with high pov-
erty and low socioeconomic status. Almost all students in
the community qualify for free or reduced lunch. Economic
disparities along racial lines also prevail in the city and state-
wide.

The OST organization employs a predominantly African
American staff of 32 adults aged 15 to 59, over 70% of this
staff are female; for > 60% of staff, the highest education-
al attainment level is a high school diploma and nearly all
are part-time employed. The OST program serves over 500
K-12 youth annually in after-school and summer programs,
over 96% identify as African American and 99% of school
children qualify as low-income. The OST organization pro-
vides onboarding training for all staff, and quarterly contin-
ued professional development on human resource policies
and procedures, mandatory reporting, sexual harassment,
active shooter training and CPR. All staff are trained twice
a year in a communication and life skills curriculum that is
incorporated into all youth programs.

The Pilot Mentoring STEM Education Professional
Development Program. This pilot mentorship paired three
racially minoritized male OST part-time staff (mentees)
with three OST full-time educators and program leaders
(mentors) for year-long mentoring relationships (Tables 1
and 2 provide more information on the pilot program mentees
and mentors). Mentors are full-time instructors at the OST
organization and were recruited because of their informal
and formal STEM education backgrounds, including college
degrees. All mentors had previous experience working in
underserved communities. Mentees were all employed
part-time as youth development specialists for OST
programming at the start of the pilot project. Mentees were
nominated into the mentorship program by leadership at

the OST organization. During the pilot program, we tasked
mentors with choosing mentees they felt would be the
right fit as co-teachers at the OST organization (See Table
2 for the mentor-mentee pairs). This was done to support
the mentor’s autonomy in choosing a mentee, the mentors
work closely with all the part-time OST staff, often referred
to as counselors, youth development professionals, or youth
development specialists, and therefore know their personal
and career goals, their natural inclination for instruction
and rapport with the students well. While this creates bias
in the teams, it also ensures that the teams have mutually
agreed to work together from the beginning. This rapport
aids the development of the mentoring relationship. Mentors
were trained on conducting culturally responsive pedagogy
through a workshop, co-teaching experiences with mentees,
and by interacting and teaching the youth at the OST facility.

The pilot mentoring program for racially minoritized
OST time staff was based on several mentoring frame-
works that are effective in supporting diverse individuals in
STEM fields. These frameworks include traditional one-on-
one, group professional development, and peer mentoring
(Blake-Beard et al., 2011). The pilot mentoring project was
informed by the principles of culturally responsive teaching,
which include using the cultural knowledge, prior experienc-
es, frames of reference, and performance styles of ethnically
diverse students to make learning encounters more relevant
to and effective for them (Gay, 2018). The pilot project ran
from Summer 2022 through Fall 2022 to Spring 2023.

The mentor-mentee pairs participated in mentoring, cul-
turally relevant and responsive STEM professional devel-
opment training programs, and STEM co-teaching as part
of the pilot (Table 3). The mentor-mentee pairs co-planned
and co-taught OST STEM curricula, including but not lim-
ited to the physical and life sciences, agricultural sciences,
environmental sustainability, and food nutrition, to K-12th
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Table 2. Description of study participants.

Pair 1: Dawn and Colby

Mentor: Dawn

Dawn is an extension educator employed by the state’s land-grant institution and
assigned to the program as a full-time urban agriculture and nutrition educator.
She joined the project at it’s inception as the first full-time instructor. Dawn’s
educational background was not focused specifically on instruction and education
nor on working in underserved communities. Dawn brought a deep passion and
knowledge of agriculture as it relates to nutrition and health outcomes, creativity,
an ability to find and adapt resources to the program and perseverance in the face
of program challenges. She had previously expressed challenges around connect-
ing with and being accepted by the students as her soft-spoken nature, difference
in race/ethnicity, and formative background, was in contrast with other staff and
the students at the program.

Mentee: Colby

Colby joined the program as a Youth Development Specialist to which he brought
high enthusiasm, excellent communication, leadership, and relationship building
skills by using extensive knowledge accumulated from previous roles and studies
in Youth Sports and mentoring. He had held many retail and “odd-jobs” over

his life and work experiences in the restaurant industry. He has a background

in sports, athletics, and improvisational theater which is a great strength when
connecting with the youth. He also brings a passion for health and wellness and

a growth mindset. He was identified as having a natural ability as a leader and
informal instructor with the youth and expressed an interest in building these
skills in the field of education. He has a huge interest in STEAM programming,
and a passion for working with the youth. As Colby has limited formal education
background and had a difficult relationship with the educational system during
his youth, he also expressed challenges in implementing “formal” pedagogy in
the classroom. This challenge has turned into a strength as David relates to some
of the youth who similarly feel disenfranchised by the formal educational system.
He has been looking for opportunities to enrich his love for education, teaching,
coaching and mentoring the youth.

Pair 2: Courtney and Kyle

Mentor: Courtney

Courtney is employed as the Director of a communication skills curriculum pro-
gram run at the OST organization and implemented nationally. Her responsibili-
ties include managing all aspects of the program, including curriculum develop-
ment, training, grant writing, resource development, program implementation at
various sites across the country, budgeting, and finding new partnerships. She had
experience in youth development through sport, physical education, and physical
activity, writing and implementing nutrition, health and wellness curriculum, uti-
lizing positive youth development strategies and culturally relevant pedagogies.
Prior to the OST program, Courtney supported student-athlete nutrition, athletic
performance, taught PE and health education.

Mentee: Kyle

Kyle had worked in retail and owned a dog breeding company for many years
before landing as a Youth Development Specialist at the OST organization. He
also has a background in sports and athletics and showed a passion for teaching
students through care, compassion and boundaries. Kyle had no formal education
training prior to this program and little formal leadership experience.

Pair 3: Stacey and Silas

Mentor: Stacey

Stacey has IT certification and was hired as a STEAM Instructor/ Office worker
at the OST organization. Prior to that she worked as a STEAM educator and as

a certified EPIC software Product Specialist. Stacey worked in IT for 9 years.
Stacey grew up in an environment like most of the children she serves at the OST
organization. Stacey brings her work and childhood experiences collectively with
the skills she has acquired while working at the OST organization to assist to ed-
ucate and nurture youth. Stacey got transitioned to her current role as a STEAM
Educator at the OST organization recently. Although Stacey had prior teaching
experience, she notes that her new role has brought all her past experiences
together and taught her how to organize and effectively use all her experiences.

Mentee: Silas

Silas was employed as a youth development professional at the OST organiza-
tion, to teach the youth conflict and anger management strategies and particularly
trauma informed communication strategies and provide homework help and tu-
toring in specific subjects. He had experience in the restaurant industry and in ad-
ministrative office work related to budgets and finance. Silas felt like he would be
a great STEM educator especially with a background in technology and math. He
had a passion for educating small children on disciplines that aren’t being taught
at school such as budgeting, banking, and taxes that are essential to everyday life.
He wanted to be one of many to help prepare the youth for life after school.

grade students attending the OST organization. The OST
STEM curricula taught incorporates activities that teach
the students science, technology, engineering, art, and math
concepts, to emphasize their importance to the urban com-
munity this OST organization serves. As part of the profes-
sional development training pilot, the mentees participated
in bi-weekly mentoring and teaching training sessions and
quarterly STEM professional development workshops. The
subjects of these training sessions were determined from a
pre-program needs assessment (Figures 1 and 2) and ongo-
ing conversations with the mentees about their specific ca-
reer-related needs. Table 3 includes the monthly activities
and topics included in the mentoring pilot.

Research Methodology. This qualitative study used the
case study approach to intensively examine the mentoring
outcomes of each of the three participant mentor-mentee
pairs (Table 2). Qualitative methods are recommended by re-
searchers for studying, describing and understanding mento-

ring relationships (Patton, 2002; Iancu-Haddad and Oplatka,
2009). The case study approach allows for in-depth under-
standing of phenomena and comparisons of differences and
similarities across multiple case studies (Heale and Twy-
cross, 2018). Our work follows the case study definition of
Yin (2018) by investigating the phenomenon of the mentor-
ing program within the real world context of the afterschool
program, recognizing that the boundaries between the men-
toring program and other afterschool program contexts are
not clearly evident. Our study is bound to the location of the
OST program, including the mentees and their mentors who
are program employees, and bound in time by the length of
the mentoring pilot lasting one year. The unit of analysis is
the individual mentor-mentees pairs within the pilot project.

The case study design included opportunities to collect
data from written reflections, interviews, training transcripts,
and field notes (Table 3). The researchers used weekly writ-
ten reflections (Summer 2022) with guided prompts to as-
sess gains from the mentorship for the mentors and mentees.
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My job duties
Conflict resolution with staff 5%

Time management

0%

Personal skills, organisation
5%

Faith
5%

Communication

Better understanding of skills outside
Teaching. Pedagogy STEM
15% 15%

Figure 1. Participants’ responses to the prompt: Skills and
knowledge | would like to learn to do my job better.

When participants complete weekly reflections, they can ex-
press their experiences in their own words. Reading the writ-
ten weekly reflections provides insight into the participants’
learning experiences from their mentor or mentee (Walker,
1985). The reflection prompts explored the mentor’s and
mentees’ current OST experiences with teaching and learn-
ing STEM. The mentor-mentee pairs completed the weekly
reflections online and via email through a secure link. Week-
ly reflection prompts included.

1. Please describe in great detail one experience that
impacted your science, technology, engineering,
and mathematics (STEM) journey.

« How has this experience impacted you, and

o« How has this experience impacted your
journey?

2. Write about your week and describe in detail
one experience that impacted your learning and
teaching.

How to get the youth
more engaged
Personal skills such as T
assertiveness _

%

Computer software

and hardware skills
%

Financial e

management skills

such as budgeting

%

Grant writing
7%

Health knowledge Leadership and
7%

managerial skills

22%

Science knowledge
7%

Public
Communication skills
14%

Figure 2. Participants responses to the prompt: Skills and
knowledge | would like to learn for career advancement or goals.

Table 3. Mentoring Pilot Program Activities.

M-F, after-school

Lo _ . hours (Fall and

Co-teaching: Mentor-Mentee pairs Spring); All day,
(Summer)

Needs Assessment Process” May 2022

Mentoring Training: Introduction to Mentoring May 2022

Mentoring Training: Mentor and Mentee roles June 2022

Mentoring Training: Goal setting, communication, discussing

expectations July 2022

Career Goal Setting Workshop July 2022

Culturally Relevant STEM PD Training (Modeling, story-

telling, hands-on learning)”

Culturally Relevant STEM Pedagogy August 2022

Culturally Responsive Teaching- The Hill pedagogies

Participatory-based Needs Assessment September 2022

Process-Oriented Guided Inquiry Learning (POGIL)

POGIL is a teaching strategy that utilizes student teams with

distinct roles to complete classroom activities. During the

mentorship program, mentees went through a session of POGIL

training which included explanation and examples of the October 2022

students’ roles, possible classroom activities, and application.

The training allowed participants to learn about using POGIL in

the after school environment as well as gave them opportunities

to participate in a POGIL activity for practice and to see the

students perspective.

Exploring Continuing Education Pathways in Higher Ed November 2022

Identified and differentiated between the various components

of the Mentoring Framework and led an evaluation activity of

participant perceptions of their knowledge and attitude changes. December 2022

Both processes used arts-based participatory evaluation practices

Workshop on Trauma-informed Teaching

Discussion on Mentoring in OST AEMUEN 0

Attended Black Educators Symposium

Discussion on Community Cultural Wealth (Yosso, 2005) of February 2023

OST staff

Re-assessment of participants’ professional development needs

. ; ; March 2022
Formative evaluation of the mentorship program
Classroom Management and Classroom Design Training April 2022

“Events included mentorship pairs and entire OST staff at the OST organization.

Additional data sources included an arts-based partic-
ipatory evaluation in the form of drawings. Mentees were
prompted to draw two pictures, one representing themselves
before participating in the mentorship program and the sec-
ond representing themselves currently (See Figures 3-5).
Utilizing arts-based research methods can elicit information
from participants that may not have been expressed other-
wise verbally or written (Leavy, 2023).

Interviews with the mentees were conducted to engage
them in a conversation about their experiences working with
their mentor and what they gained from participating in the
program. The data collected from the interviews were used
to evaluate the program’s impact on the participants through
the mentee’s description of their experience (Adams, 2015;
Goodrick and Rogers, 2015).

Data was also collected from oral presentations given by
mentors and mentees each month that were a compilation of
highlights from their mentorship relationships and experi-
ences from their professional roles at the OST organization
the previous month (Table 4). The oral presentations allowed
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Before the internship...

Frpougtél)

Figure 3. Mentee Colby’s depiction of himself before participa-
tion in the mentorship program and at the time of the reflection

(after participation).

mentors and mentees to display recent successes and how
the mentorship program contributed to them. The data col-
lected from the presentations and video transcripts was used
to describe individual gains and include mentor and mentee
stories of their accomplishments as part of the data estab-
lishing participant outcomes (Krueger, 2015).

We also conducted a formative evaluation of the men-
toring program during one of the monthly meetings using
open-ended prompts listed below, for the participant mentors
and mentees to provide their input into the program design:

« What do you like about what we are doing right
now? What works and what doesn’t work? What

don’t you like?

« How can we best use our time together? How
would you like to be engaged?

« What would you like to get out of this mentoring

program?

After completion of the mentorship pilot, we surveyed
mentors for their outcomes from the mentorship using the
open-ended prompts below:

1. How did you benefit,

Before the internship...

| e |

\ i
‘ % 'y ‘f‘

‘(g\‘ "‘éj \
I |’ i}

{2
g

Leguweikell
[ her Bbe @

Figure 4. Mentee Kyle’s depiction of himself before participation
in the mentorship program and after participation showing positive
changes in his time management skills at work.

both personally and

Whet |
ke 5 @ L\
\

Before the internship... Now...
{ gt T gt it
Wt ;
) "3"1 k 7 ot By
% ik

a et
foon A ] Suek

Figure 5. Mentee Kyle’s depiction of himself before participation
in the mentorship program and after participation, showing gains
in ability to delegate tasks at work.

professionally, from being part of the mentoring
pilot?

What, if anything, do you do differently or
think about differently after participating in the
mentoring pilot?

3. Please share any other additional thoughts from
your participation in the mentoring pilot program.

Researchers kept field notes during each monthly meet-
ing during oral presentations to capture information shared
by all participants. Field notes can be utilized as a reference
to supplement video transcripts in collecting data (Phillippi
and Lauderdale, 2018). Our field notes informed the video
transcription and served as an additional data point when
during analysis, researchers had varied perceptions of the
various mentoring activities.

All data were collected to triangulate qualitative data,

Table 4. Pilot Mentoring Program Data Sources
Time of Collection

Data Sources N Tott)al ¢ Summer Fall  Spring
UMUEr ot o000 2022 2023
Artifacts

Weekly Written Reflections

(mentee and mentor) 14 X

Arts-based Participatory

Evaluation (mentee and mentor) -

Drawings: Mentees asked to draw

a picture of themselves before 8 X
participating in the mentorship

and at the current time, which

was about eight months into the

mentoring pilot program.

Mentee Interviews 2 X

Monthly Mentoring Sessions

(mentee and mentor) - Video 5 X X
transcripts and artifacts, including

oral presentations

Participants evaluation of

- 1 X
mentorship
Mentor’s post-mentorship survey 1 X
Field Notes 14 X X
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validating findings using multiple sources (Merriam and
Tisdell, 2016). Prior to publishing our findings, we utilized
member checking (Candela, 2019) by sharing the analysis
for each mentor and mentee with the individuals for their
consent and approval.

Data Analysis. Semi-structured interviews and audio re-
cordings of meetings were transcribed electronically. All
qualitative data, including the weekly reflections, interview
transcripts, survey responses and transcripts from meetings
were coded using Dedoose, a qualitative coding software
by multiple coders using deductive and inductive coding
procedures (Tesch, 2013; Saldana, 2016). This entailed the
coding of each transcript in its entirety by two researchers
independently who identified emergent themes in the data
through iterative cycles of open and axial coding (Corbin
and Strauss, 2015; Saldana, 2016). For the mentee tran-
scripts, initial coding was guided by the process-oriented
model of mentoring by Eby et al. (2013) to identify the var-
ious categories of mentee outcomes emphasized in Eby et
al.’s model to obtain themes. The model stipulates that men-
toring outcomes are categorized as performance, motivation,
attitudinal, behavioral, career- related and health-related.
The two coders met multiple times to discuss their codes and
emergent themes from all the data to build consensus before,
during, and after coding. Additionally, two coders reviewed
all data sets, providing multiple perspectives as another form
of data triangulation to add to project validity (Merriam and
Tisdell, 2016).

RESULTS

This study sought to examine the gains in STEM Educa-
tion and professional development skills of OST staff from
a year-long mentoring program; what they perceived as the
benefits of the mentorship program to their OST organiza-
tion community and challenges experienced with the men-
torship program. Data analysis revealed numerous themes as
detailed below for each mentee—mentor pair.

Colby and Dawn

Educator Positioning of the Mentee by the Mentor. Colby
discussed benefitting from being positioned as a STEM ed-
ucator through classroom discourse with his mentor Dawn.
He reflected on how lesson co-planning and co-preparation
with his mentor facilitated that positioning below:

Dawn may even challenge me to where it’s like.
Okay, well, Coach Colby has great information. So
hey, Coach Colby, would you like to share your part?
Okay, you putting me on the spot. Once again, I’m
very familiar with the information that she sharing.
So, I’m capable of [collaborating] with her to make

it understandable for everyone. (Colby)

Harnessing his previous work experience as a trainer in
the restaurant industry, Colby reflected further on how his
mentor Dawn, positioned him as a business educator at the
youth-led farmer’s market at the OST organization:

So, shout out to Miss Dawn, Miss Dawn actually
helped bring that out of me by introducing me to the
farmer’s market. So that’s why I’ve begun, you know,
teaching kids salesmanship, how to how to pitch a
sale, how to gravitate towards people all these sorts
of things. (Colby)

Through the positioning as a STEM educator, Colby was
empowered to utilize his community cultural wealth (Yosso,
2005), specifically linguistic capital in the form of poetry in
STEM instruction:

One of my strongest suits, would be poetry. Okay,
so we have students who created their own poems
to display about agriculture. But | must share one
by a student who | would say he became motivated.
Not knowing much about poetry or even agriculture
itself. Found ways to help inspire him to understand
what agriculture really is. (Colby)

What stands out in Colby’s reflections is the mentor’s
role in pulling out the hidden talents of the mentee and her
intentional positioning of the mentee as an educator in the
classroom. For Colby this positioning appears to have en-
hanced his identity as a STEM educator, increased his edu-
cator self-efficacy and empowered him to utilize his commu-
nity cultural wealth in OST STEM teaching to reach diverse
learners.

Gains in Pedagogy Skills, Including Creativity in Lesson
Design and Reflectiveness. Colby reflected on learning
pedagogy skills, including creative lesson design, to engage
all learners, by observing his mentor Dawn. He reflected
below:

She created a wheel. Okay, for like a lunar cycles
for the moon. In adult terms, | know exactly what
that is, you know. But she made it kid friendly.
Meaning. She took this wheel, and what she did was
she. Instead of the little circles, the lunar cycles of
the moon. She broke it down to a season. You know,
and they use fruits and veggies that you can grow
in that seasons to kids to identify within the wheel.
Same as the lunar cycle of the moon. | thought it was
extraordinary. Because it’s visual, and the kids get
to use their finger to go around, and they’ll be able
to see, you know, from January to December. But |
thought that was fascinating. (Colby)

Additionally, Colby discussed being introduced to edu-
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cator reflectiveness by his mentor and gains in professional
skills such as preparation and organization by watching his
mentor role model these practices below:

She helped me shape my life all around the board,
you know, with our little meetings like we have
reflection time after class, and before work and
even in planning. So, like, she has helped me
tremendously. My mentor She is way over prepared,
so she’s showing me how to be prepared, how to
be a lot more organized. Well spoken, and most
importantly, she’s consistent. (Colby)

Colby’s drawing (See Figure 3.) shows how he viewed
himself as a youth educator before participating in the men-
torship program. Passion and drive are drawn as feet because
those two represent what influences his actions. When work-
ing with youth, he took the approach of “ruling with iron
fists,” which is why he holds knowledge and power. Lastly,
thoughtfulness is a thinking bubble because that is the pri-
mary descriptor he uses to describe himself. In contrast, his
current time drawing shows that he is walking on enlight-
enment and a dream, representing his goal to mentor and
coach the youth he works with. Now, Colby uses structure
and peace when working with youth. He says that power has
shifted from his hands to his head, so he identifies the crown
as representing the change. Colby’s reflections and drawings
indicate an awareness of the key educator practices being
modeled by his mentor Dawn which he is trying to emu-
late as he recognizes aspects of his ideal self in his mentor
(Weinberg, 2019).

Behavioral Outcomes: Gains in STEM Subject Matter
Knowledge and Inspiration for Learning. Colby discussed
gaining content knowledge in the life sciences from his
mentor in addition to inspiration for learning. He further
elaborated on the value and potential impact of the knowledge
he acquired for his family and the youth in his community at
the OST organization:

I have learned about beets with my mentor. She
helped me with the knowledge of [this]vegetable
and how it’s packed with vitamin B, helps the blood
flood, and increases...performance with athletes.
I’ve learned about how carrots are great for making
smoothies, easy to drink, and fun to share with
others through any season but not with a lot of
spice. Learning how this vegetable can help prevent
cancer is key for me due to losing a family member
to cancer. She has inspired me to give more time
toward learning science, teaching science and why
we should love science. (Colby)

We see from Colby’s reflection a demonstration of how
educational mentorships in OST programs can lead to

knowledge acquisition for mentees as co-teachers that not
only benefits them but also the youth they serve and their
communities. Moreover this knowledge acquisition also
stimulated interest in STEM learning for Colby.

Gains in Professional Skills Including Communication,
Responsibility, and Accountability. Colby reported gains in
professional skills, including communication, collaboration,
responsibility, and accountability from the mentorship:

I’m learning how to become a better speaker, how
to present myself in a better way. Then speak about
what it is, who | am, and what I love to do, and
what I’'m very passionate about—all those things |
couldn’t share before. Also, | learned about response
to people how people respond to me that was another
way. Now, I’m just like | don’t want to be anywhere
else. Oh. I dont. I mean, | don’t mind learning other
things, but this program has been so extraordinary
for myself because | became a better teacher. It’s
teaching me how to become a better speaker, is
teaching me about collaboration, it is teaching me
about responsibility, and accountability, not only for
myself but for others as well. So, yes, this is definitely
helping me. | became a lot stronger. And the kids see
it as well, and they respect them as well. (Colby)

For Colby, the gains in professional skills, including com-
munication, accountability, and collaboration, from the men-
torship helped renew his passion and commitment to his role
at the OST organization and also have direct impacts on the
youth he serves at the OST organization.

Attitudinal Outcomes such as Renewed Motivation,
Organization Commitment and Improved Self-perception.
Colby reflected on gaining a renewed enthusiasm, improved
self -perception, and motivation for his job from the
mentorship program, which has further enhanced his
commitment to the OST community:

But | want to help and be a part of the success of
the community and of this program. It doesn’t bother
me that | extended the extra hour after class, or you
know. Or spending time helping them at the OST
organization. It doesn 't bother me. It is exhausting.
But between both the OST organization and the
mentorship, like I said, it helped change me. This
became a passion and a drive for me each and every
day. Like you wouldn’t even see me dressed up like.
I haven’t dressed up like this in years. But because
of the way | see myself now. You know, because of
the program, because of my mentor, because of the
foundation. I have a bigger purpose. (Colby)

Colby’s reflections illustrate the effect of mentorship on
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changing his self-perception, further inspiring transforma-
tions in his professional conduct and dress code, and leading
to a commitment to the mentorship program, OST organiza-
tion and community.

Dawn

Sense of Affiliation and Belonging. Dawn, Colby’s mentor
discussed experiencing an increased connection to the OST
community, which stemmed from the bond established with
her mentee Colby. She also reflected on gaining a sense of
belonging at the OST through community building provided
by the mentorship pilot. She stated, “I connected with the
whole community more. | bonded with my mentee, and that
was a bridge to being more connected to the other staff and
youth.”

Additionally, « ...Ja]nd I’ve had really the best sense of
belonging here this past month than I’ve had in my whole
career. And | think it’s because of the things that we’ve gone
through together....”

Given Dawn’s ethnicity as a white female that mentored
an African American male mentee, at a predominantly Af-
rican American OST organization, community, connection
and belonging were critical needs that the mentorship helped
provide. The mentorship thus provided her a supportive
community of mentor-mentee pairs that were able to lean on
each other during challenging times at the OST organization.
This reflection highlights the role that mentorship programs
can play in building community and fostering bridges across
racial divides to improve diversity in STEM.

Gains in Teacher Confidence and Motivation. Dawn also
reflected on gains in confidence and enthusiasm for her
role as a STEM educator at the OST organization, which
stemmed from the mentorship and the relationship with her
mentee. This gain in confidence empowered Dawn to be
more creative and adventurous with her lessons and pedago-
gy skills. She detailed in the quote below:

For our Spark activity, we had this diagram, and we
did another activity related to roots, stems, leaves
and fruits and seeds. And so, this has been, I guess,
a highlight for me because | mean it’s a, these are
lessons that I’ve developed more. And it also took a
lot for me to sing in front of a group of kids, which is
not super in my comfort zone. But yeah, it’s been its
been really good. | think Colby says that it’s really
good. So, | was almost afraid, | was very afraid
to do it in front of him. But he has helped me gain
confidence....1 felt more confident and relaxed and
motivated to create innovative programs. | looked
forward to coming to work. (Dawn)

These reflections highlight mentorship’s’ role in increas-
ing the self-efficacy and motivation of even experienced in-

structors like Dawn, inspiring her to be more creative with
instruction strategies.

Gains in Pedagogy Skills, Culturally Responsive Teaching
and Mentoring, Use of Drama in STEM Teaching, and
Reflectiveness. Dawn reflected on the positive changes in
her teaching skills, including creativity, towards increasing
student engagement. She also illustrated elements of
culturally responsive mentoring in harnessing her mentee’s
experience and talents in the performing arts and applying
them to STEM instruction.

I am more creative and experimental with activities.
From talking to Colby, I found out he’s really
good at improv and putting together plays/skits. |
remembered that last year, Tia and | did this fun skit
of some things NOT to do regarding food safety, and
we needed to talk about food safety with the kids
before they made/served smoothies to the whole
center on Wednesday, so Colby and | made a new
skit more related to our project. We decided on the
general things each of us would do, and practiced a
little. During class, when it came time to do the skit,
Colby was managing some behavior issues and told
me to just start it, and | wasn’t sure if he was going
to be able to join in, but after a couple of minutes,
he jumped in, and totally shone. The kids were so
excited to tell him what he was doing wrong and
what he should do instead, and he was a great actor.
It was very fun! (Dawn)

Dawn also benefited from her mentee Colby’s persever-
ing enthusiasm as a co-teacher, in OST STEM instruction as
detailed below:

We were also talking about how sometimes like,
specifically with some of the older kids because
they’re not always enthused about lessons right up
front. And I think Colby’s able, better able to power
through and see that they’ll come around eventually
rather than me, | will get more discouraged and
feeling more defeated and he’s able to keep going
and still have his enthusiasm and be able to go
through it and eventually the kids can feed off of
that. (Dawn)

Furthermore, mentoring provided Dawn with opportuni-
ties to reflect on her own teaching practices, and learn new
inclusive strategies for engaging students from her mentee
Colby:

Colby and | work really well together. After the
lessons, he and | talk about what went well and
what could improve. I realized that I am focused on
the lesson—what | could change to make it more
successful—and Colby speaks more about certain
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individuals and | can really see how much he cares
about their success (not just the program’s success).
It’s a really good reminder of why we’re doing this,
why we teach. It’s about each youth’s development.
I tend to call on the kids that are already engaged
in the lesson, whereas he tries to get everyone to
participate, and he praises those less enthused
students for giving any answers (not just the “right™
ones) or displaying other leadership and values.
I’m picking up on these techniques and I think our
lessons are already more inclusive and engaging.
(Dawn)

Dawn further elaborated on the changes in her practice
as an instructor that have resulted from her participation
in the mentorship, including the development of teacher
empathy whereby she is more engaged in her students
social experiences (Meyers et al., 2019). She stated that
“l more engaged with youth in aspects other than just my
programming—sitting with them at meals, seeing their
sports games, talking to them in the halls.”

From these reflections we see changes in Dawn’s pedago-
gy skills from lesson design, to instruction approaches and
her development of teacher empathy which resulted from the
mentoring relationship with her mentee. Moreover, the men-
torship also provided Dawn an opportunity to reflect on and
refine her own teaching strategies and goals as an educator.

Kyle and Courtney

Behavioral Outcomes: Gains in Professional Skills and
Conduct Such as Time Management. Kyle discussed
receiving advice from his mentor Courtney, about
professional habits such as time management. He also
received coaching on preparation for meetings and recording
of important information for later recall. He shared:

She helped me be on time. My time management, |
haven’t been late in a long time, it feels good to be on
time. I’m seeing now while people told me to be on
time because you walk in, and they already started
the meeting, and everybody looking at me like, you
gotta be on time. So, we have a lot of meetings now,
in my role. Most definitely was a big thing, meetings,
S0 it got me ready to be able to sit in meetings, tak-
ing notes, my mentor takes great notes. (Kyle)

Kyle’s drawings of his habits before the mentorship (See
Figures 4 and 5.) depict a meeting where he is arriving late
in contrast to post-participation in the mentorship, where he
arrives earlier than any of his colleagues. From Kyle’s re-
flections and drawings, we see how the mentorship program
supported growth in his professional development through
constructive feedback and advice on his time management
skills, preparation for meetings and role modeling of profes-
sional skills like recording of important information.

Career-related Outcomes: Career Sponsoring, Motivation,
Career Advancement Preparation, and Promotion. Kyle
discussed his recent promotion to a leadership role at the
OST facility, which he attributed to preparation, motivation,
and professional assistance with resources and tools, such as
a computer, from his mentor Courtney:

My biggest highlight of the month is that I was
promoted to program manager. | have a new
position. And this mentorship helped prepare me
for the new position. I didn't even realize that I was
being prepared for a new position. My mentor also
helped me get prepared for my position, she would
drop hints, and she would motivate me to do the
right thing. And she does help motivate me. She
helped me. Like she gave me my computer, | did this
presentation on it. She made sure | was ready with
that and just being on point. Like | said about her is,
she is very on point. (Kyle)

What stands out from Kyle’s reflection is the role that
his mentor, who occupies a senior managerial position at
the OST organization, played in his career advancement and
promotion from a youth development professional position
to a leadership role at the OST organization. Kyle describes
his mentor Courtney’s career sponsoring support in prepar-
ing him for the leadership role through feedback and advice
on his time management skills, getting him ready for meet-
ings, and role modeling of leadership skills. Moreover, his
mentor also provided motivation, support and assistance
with physical resources such as a computer.

Organization Socialization, Collaboration and Leadership
Skills Such as Delegation. Kyle described benefitting from
the social network of the mentorship program and learning
leadership skills like delegation with his promotion to a
managerial role at the OST organization. He reflected below:

If I needed help with a scientific project, coding
receipts, planning field trips, ordering a bus [
could ask Miss Stacey. Even though | might not be
supposed to because that’s not her job anymore. But
she is a wonderful person inside and out and she is
down for the OST organization and she is down to
help and she will help me even if she’s not supposed
to. And I’m going to use that resource. If | needed
to do some Ag, | know that Miss Dawn and Colby
would plant a sweet potato bigger than your head.
(Kyle)
Further, Kyle illustrated that another skill he learned as
a part of this program was the ability to delegate and col-
laborate with the social network of mentor-mentee pairs in
the mentorship program (See Figures 4 and 5). Before par-
ticipating in the mentorship drawing, he wrote, “I got it,”
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since he said that he would often do all of the work himself,
whereas, after the mentorship, he can delegate tasks to those
he works with.

Courtney

Opportunity to Serve as a Career Sponsor, Promoter, and
Supporter. In their mentorship pairing, Courtney the mentor
took on career-related mentoring functions performing roles
such as career coaching, sponsoring, exposure, and visibility
for her mentee Kyle. She described these functions and how
she advocated for her mentee’s job promotion:

I’m always going to be here cheering for you. Speak
your name in rooms when you’re not there and make
sure that everything that you need preparing for
it. Because we, the day he was promoted | had a
conversation with the organization's CEO and we 're
just talking about these new positions because you
hadn’t started yet, and we just thought you know
what should we do? Should we wait till you come
on and then you’d be part of that process of hiring
a program manager or should we promote from
within? And then start both of them together at the
same time. And, you know, some other people have
put in their bid for the position and that. So | used
that as an opportunity to make sure that they knew
that Kyle. | think if we’re going to promote from
within | think Kyle is the person to do it. And so |
talked to Kyle about it that day just like, hey, you
know, are you interested, just, you know, think about
those things and some other stuff that you should be
thinking about. Because things tend to move really
fast and we’ll talk about staff and we’ll talk about
it and talk about it and then all of a sudden it’'s
done. And that same afternoon, | didnt even know
it was happening that fast. But it did in that same
afternoon, we made the announcement to Kyle. It’s
been awesome. (Courtney)

From Courtney’s reflection we see a clear illustration of
career-oriented mentoring functions of career sponsorship,
exposure, and visibility that she took on. Courtney provided
her mentor Kyle targeted feedback on how to advance in his
career at the OST organization, and shared information on a
new role that was a good fit for him, and provided connec-
tions for her mentee to leaders in the OST for consideration
of a promotion.

Organizational Socialization and Opportunities for
Collaboration. Courtney discussed benefiting from
opportunities to collaborate with colleagues in the mentorship
pilot:

Tomorrow we have a staff and partners training....
And so, as part of that training, I’m doing breakout

sessions. And so, we have some of our mentees and
mentors leading breakout sessions.... But | think the
main reason I’'m bringing this up is I think that if it
wasn’t for this program, | wouldn’t be comfortable
with this. Or | think people are more able to kinda
step in on a moment’s notice because we’ve been
doing it like this is nothing different than what you
all have been doing. (Courtney)

From this reflection, we see Courtney benefiting from
the social network provided by the mentorship program to
advance her current role, forge working relationships and
collaborations with the other mentor-mentee pairs to facil-
itate her professional roles and responsibilities at the OST
organization.

Silas and Stacey

Behavioral Outcomes: Gains in Pedagogy Skills and
Ability to Try out Diverse STEM Instruction Techniques,
Including Culturally Responsive and Relevant Pedagogy.
Silas reflected on gains in pedagogy skills, such as the use
of student-centered instruction strategies to increase student
engagement, while working together with his mentor Stacey:

I learned that giving kids leadership roles help them
better understand what they’re learning and it gets
them more engaged about the activity ahead because
they love to showcase what they learned themselves
and taught to the class. When Mrs. Stacey and |
talked about the Circulatory System with 11-12, we
allowed them to get in small groups and explain a
section of the presentation. After we elaborated on
what was said and got right into the activity and
they were so engaged. (Silas)

Silas further elaborated on the ability to apply afro-futur-
ism techniques (Dery, 1994; Barber et al., 2015) in STEM
teaching during the mentorship with a lesson on the Detroit
water crisis, in addition to utilizing culturally relevant and
responsive pedagogy practices such as highlighting racially
minoritized STEM role models using the film Hidden Fig-
ures.

We talked about the Detroit water crisis.... We had
the kids create their own Urban City on a poster
board to show how their ideal city would look like.
| was pretty surprised at how much attention to de-
tail they put into it, from pedestrians walking across
the street to cars yielding to them. It just shows how
aware the kids really are to their surroundings.

We discussed and talked about aerodynamics.... We
then showed a few clips on how aerodynamics work
with the film Hidden Figures. (Silas)

In these reflections Silas highlights benefitting from the
support of his mentor in trying out and experimenting with
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different instruction strategies to increase student engage-
ment, including assignment of leadership roles to youth and
empowering of the youth as co-teachers with agency over
their instruction and the learning process. Silas was also able
to model for his mentor Stacey the use of culturally relevant
and responsive practices as well as afro-futurism in STEM
teaching where he engaged students in speculating on a bet-
ter future for racialized minority urban dwellers.

Gains in Self-confidence and Leadership Skills. Silas re-
ported gains in personal and professional skills including
self-confidence, communication, and leadership and iden-
tity. He described growth in skills as a teacher, OST pro-
gram counselor, mentor to the youth, and role model that he
acquired during the mentorship as illustrated in the quote
below:

At the end of the Summer, | received the Most
Improved Counselor of the Year Award. Looking
back on it, when I first started the Summer before,
I wasn't outspoken instead, I was closed off and
only done just enough to get by. With that being
said, this program has helped me become a leader,
spokesperson, mentor to the youth, role model, and
a better, improved person. Thank You so much for
the opportunity! (Silas)

Stacey, his mentor, reiterated the personal and profes-
sional gains, saying “[m]y mentee was a wonderful partici-
pant. In my opinion, my mentee has gained more confidence
in how to deliver and teach in a non-traditional setting. My
mentee also learned how to develop activities and lesson
plans.”

From these reflections we see the positive personal and
professional transformations Silas experienced from partici-
pating in an educational mentorship program and in his role
as counselor and youth development professional at the OST
organization, these outcomes have resultant benefits for the
youth at the OST.

Stacey

Gains in Pedagogy Skills, Including Innovative Teaching
Strategies. The mentorship provided Stacey with an oppor-
tunity to improve her STEM teaching skills and practices,
such as lesson planning, and to be exposed to new innova-
tive teaching strategies. She reflected below:

With myself and with Silas. Scheduling. Planning
things is very important. And it’s also good to notify
others of what you’re doing and not doing so that
they can plan accordingly. Planning helps alleviate
high traffic environments stress. What I mean by
that, if lessons are already planned in advance
and materials already bought, it helps to lessen the
stress, in an already stressful area. And | learned

that here. | learned in this mentor-mentee program.
(Stacey)

Stacey also described gains in her pedagogy skills that
included exposure to innovative ways to teach, by her men-
tee Silas, such as the incorporation of a game in a STEM
lesson to reach diverse learners and increase student engage-
ment and enjoyment of STEM learning:

Silas introduced me to Kahoot and | love Kahoot it’s
a very good pre-game. It’s also a good icebreaker.
So if you looking for something, to reel the children
in, this is the way to bring the topic of that activity,
put it into question form. So that way they’re having
fun while learning. Oh, this is amazing, amazing.
And | just put what Kahoot was, how the kids love
it. (Stacey)

What these reflections demonstrate is the value of men-
torship programs to mentors who are experienced educators
like Stacey in improving their current practices, such as
lesson planning and exposing them to new and innovative
forms of instruction to increase STEM learning and engage-
ment.

Opportunity for Educator Reflectiveness and Self-
evaluation.The mentorship program also provided Stacey
as a mentor, currently employed in an educator role, with
an opportunity to practice educator reflectiveness and self-
evaluation. Stacey developed her communication skills to
facilitate educator reflectiveness practices with her mentee.
She stated, “Things that | have developed is communication.
It’s very important to discuss things, some concerns. Things
that you liked about particular lessons.”

Additionally, Stacey reflected on how the mentorship
pairing provided an opportunity to evaluate her own leader-
ship skills, areas of weakness, and opportunities for growth:

This cohort allowed me to see the areas | need to
improve in order to be a great leader. It has also
allowed me to see areas where | needed to nourish
and pay more attention to in order to be successful
at my position and to allow my talent to shine.
Additionally, this program has also exposed the
areas of opportunities for myself and my mentee.
I really enjoyed learning, growing, and improving
myself and the work | produce. (Stacey)

What this suggests is that practicing STEM educators at
OST programs are perhaps often lacking opportunities to
improve their instruction skills and to self-evaluate and col-
laborations built such as through mentorship are well poised
to meet that need.

Perceived Benefits of the Mentorship Program to the
OST Organization and Community.
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More Knowledgeable Educators, Better Role Models, and
Mentors to the Youth at the OST Organization. Mentees
reflected on the potential resultant impacts of the mentoring
program on the youth they serve at the OST program that
included knowledge transfer. Mentees also reflected on
becoming role models and mentors to the youth, better and
more knowledgeable educators excited to impart newly
acquired knowledge on food nutrition and healthy choices
with the youth towards better health outcomes:

Dawn and her style of mentor has help and
encouraged me to become a better educator in
health and food safety this week for myself and also
I’ve have many ways to help student athletes to
become more healthier and how it would help there
performances in and outside of sports. (Colby)

This program has been so extraordinary for myself
because | became a better teacher. It’s teaching me
how to become a better speaker, is teaching me about
collaboration, it is teaching me about responsibility,
and accountability, not only for myself but for
others as well. So, yes, this is definitely helping me.
I became a lot stronger. And the kids see it as well,
and they respect them as well. (Colby)

This program has helped me become a leader,
spokesperson, mentor to the youth, role model, and
a better, improved person. Thank you so much for
the opportunity! (Silas)

Staff Professional Development Training Tool. Partic-
ipant mentors recommended the mentorship program as a
much-needed staff professional development approach for
the OST organization that could help grow professional and
educational skills, unleash hidden talents and also serve as a
path to career promotion as detailed below:

I really think this is something that is needed in
an Afterschool setting in order to keep improving
employees’ performances, professional develop
of employees moving forward. In my opinion, this
program will allow hidden talents in employees to
shine and grow. (Stacey)

I’ve kind of been thinking about this mentorship
program is, it’s been a really good vehicle for
professional development, and for training, and
really like a pathway for promotion. So, you know,
with Kyle being part of it, you know, starting out
at, you know, youth development specialist, now
program manager. And even Colby, you know, still
youth development specialist in the broader sense.
But then the program has given him an opportunity
to surely be a specialist in a way of like learning
different things. (Courtney)

Source of Talent for New Hires at the OST Organization.
Courtney, one of the mentors that had a leadership role at
the OST organization reflected on how the mentorship could
serve as a talent pool for new recruits and candidates for job
promotion. She reasoned that this was due to the supportive
functions of mentoring relationships and the social network
formed from the participant mentor-mentee pairs.

And so, as we were like talking through like strategic
planning and flow charts and hiring. You know,
having this mentorship program helps to better
see that and kind of move things around it’s like,
oh okay, well, this person. it’d be good to kind of
promote them, because then | know they have the
support of this program to be able to help get them
integrate them into their role instead of you know,
because often in a lot of organizations like this,
one is not unique in that way people get put into
position, and it’s like get out there. Yeah, who knows
what that means? But go ahead and do it. And so, |
think this you know, I feel more confident about, you
know, putting people in different positions, because,
knowing they have the support and this program to
be able to you know help them to learn and grow,
and which ultimately helps all of us. And the kids
benefit from it. (Courtney)

Staff Sense of Community and Team Building Tool. Dawn,
a Caucasian mentor, and a racial minority at the predomi-
nantly African American serving OST organization, reflect-
ed on how the mentorship program fostered team building
and a supportive network among mentorship participants.
The supportive network was pivotal to sustaining mentor-
ship participants through the challenges of staff turnover at
the OST organization.

I don’t think it’s any secret that we’ve had a little bit
of a tough month as far as staffing turnover and lots
of kids, so. And so, it’s been a really great experience
as well. 1 mean, it’s been challenging, but it’s also
been really good and relying on other people in the
team. So, | know Stacey like there was one day that
both Colby and Silas were gone, and | came into the
room with you during that time with the young kids
and you came into the agriculture program with me.
Kyle like even just like when we both have groups of
kids, but we’re walk and by each other and you’re
checking on me or like | remember there was one day
there was we have very few staff and you just came
over on the walkie talkie. You were like, we’re doing
such a great job. We’re all working really hard, and
those kinds of things are still really inspiring and
really helped me get through the challenging times.
And what this is all made me realize too, is that,
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include onboarding proces

didn't like book activity
disliked some surveys

add different survey type
maintain group discussion
alumni keep in touch include questions

training on curriculum
time management

mentor training

Figure 6. Word cloud from participants’ formative evaluation of
the program.

I mean, those challenges are really great bonding
experiences as well. (Dawn)

Perceived Challenges of the Mentorship.
Time-consuming and Emotionally Draining. For some of
the mentors, mentoring was costly in time and in emotional
support. One detailed, “It was a lot of my time though. May-
be too much for how much I am being compensated. It’s a lot
of emotional energy in addition to just time.” (Dawn)

Assessments. Quantitative surveys were perceived as irrel-
evant, participants also experienced apathy towards some
of the assessment instruments and recommended capstone
projects.

Mentorship Program Design and Structure. Participants
felt that some of their high-need professional development
training topics were not covered during the trainings. Addi-
tionally, participants had numerous suggestions for adjust-
ments and improvements to the structure, style, content, and
timing of the mentorship meetings (Figure 6).

DISCUSSION

Mentors provide instrumental support by guiding their
mentees through their responsibilities, introducing them to
other people to create essential connections, offering re-
sources, and providing challenging tasks; the mentor is also
seen as a role model in their actions. Mentees receive psy-
chosocial support through their mentor’s encouragement,
advice, feedback, and affirmation (Eby et al., 2013). Our
study revealed gains in pedagogy skills for the mentees, in-
cluding student -centered teaching strategies and creativity
in lesson design through role modeling by mentors, class-
room discourse and educator reflectiveness. Research stud-
ies from teacher education programs have similarly reported
improved pedagogical skills among pre-service teachers en-
gaged in mentorship programs as mentees (Hansford et al.,
2004). This is perhaps because pedagogical knowledge in-
cluding teaching strategies is a dominant feature of the men-

toring advice given by mentors to mentee teachers (Brad-
bury et al., 2007). Mentor role modeling of educational and
professional skills as practiced by our mentors is also a rec-
ommended method for improving instructional practices of
novice teachers (Sowell, 2017). The mentorship also provid-
ed opportunities for the mentees to be positioned as STEM
instructors by their mentors during OST STEM classroom
discourse, further contributing to their professional identity
development as educators. Researchers contend that mentors
positioning themselves as co-learners and co-teachers in col-
laboration with their mentees in the mentor-mentee relation-
ship (educative mentoring) supports gains in professional
development (Trevethan, 2017). For Colby, classroom dis-
course created opportunities for competence to be construct-
ed, agency in STEM learning to be nurtured and for him
to be positioned as a STEM educator. Research on teacher
education recommends the positioning of novice teachers as
authors and agents in STEM learning and teaching in or-
der to facilitate transference of the same to their students
when they assume teacher roles (Lampert et al., 2015). Silas
demonstrated this by positioning students/ youth at the OST
as agents in STEM learning by assigning them STEM topics
to co-teaching.

Our findings revealed objective and subjective career
outcomes for mentees, including a career promotion at
the OST organization for Kyle and enhanced organization
commitment with Colby. Ivey and Dupr’e, (2022) similar-
ly documented objective outcomes for mentees, like career
advancement, promotion, and subjective outcomes includ-
ing job satisfaction, greater organization commitment in
their comprehensive review of mentoring in the workplace.
From our findings, Kyle received career-oriented mentoring
support including career sponsoring, and visibility, as evi-
denced by the recommendation for promotion by his mentor
Courtney, in addition to coaching on professional skills such
as time management. Career-oriented mentoring support is
related to objective career outcomes, and dependent on the
level of seniority, experience, and influence of the mentor
in the organization (Allen et al., 2004). Kyle’s promotion
could therefore be attributed to the career-oriented mentor-
ing support he received from his mentor, who holds a senior
managerial and leadership role at the OST organization and
instrumental support (mentor behavior geared toward facili-
tating mentee goal attainment) (Eby et al., 2013).

Colby and Silas’ career outcomes were however more
subjective, including gains in self-confidence, positive atti-
tude and satisfaction with current position and commitment
to the OST organization. These more subjective outcomes
could be attributed to the psychosocial mentoring support
Colby and Silas received including role modeling, accep-
tance, counseling, and friendship (Ragins et al., 2007; Allen
et al., 2004). Psychosocial support refers to mentor behavior
that enhances the mentee’s perception of competence and
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promotes personal and emotional development, e.g., encour-
agement (Eby et al., 2013).

Mentees reported increased self- confidence, improved
self-perception and professional skills including commu-
nication, accountability in their personal and professional
lives as leaders, educators, counselors and role models to
the youth in the OST organization. Previous research stud-
ies on mentoring similarly reported increased confidence for
mentees (Hansford et al., 2004; Mclntyre and Hagger, 1996;
Hobson et al., 2009; Priest and Donley, 2014).

Working closely with and co-teaching youth with their
mentors who are experts in STEM fields provided opportu-
nities for the mentees such as Colby to benefit from knowl-
edge gains in the life sciences during the mentorship. This
was perhaps because his mentor Dawn brought an extensive
science background to the mentoring relationship (Brad-
bury and Koballa, 2007). Previous studies similarly reported
gains in subject matter knowledge by mentees, from mento-
ring relationships (Hardy, 1999; Hansford et al., 2004). Fur-
ther, Colby’s co-participation in instruction and engagement
in shared activities with Dawn likely facilitated his learning
as a novice instructor (Connell 2010; Wexler, 2019).

Mentors were provided with an opportunity to practice
educator reflectiveness during the mentorship, a known pos-
itive outcome for mentors in educational mentoring relation-
ships (Wexler, 2019). For example, Dawn described engag-
ing in reflection on her own teaching practice after watching
her mentee’s strategies for promoting inclusivity and youth
engagement in STEM instruction, such as recognition of
leadership behavior in addition to correct responses. Reflec-
tions on what went well and what could be done different-
ly in the future helps reinforce having a growth-mindset in
education as critical practices for success and effectiveness
in education (Wexler, 2019). Previous researchers have sim-
ilarly reported on mentor teachers benefiting from the oppor-
tunity of reflective mirrors during mentorships to improve
their professional skills (Clinard and Ariav, 1998; Hansford
et al., 2004).

Stacey, one of the mentors also gained the opportunity
for self-evaluation and honing of leadership skills during the
mentorship similar to findings by Priest and Donley (2014).

Additionally, mentors gained a sense of belonging and
built community from the network of mentor-mentee pairs
in the mentorship program, resulting in increased affiliation
with the OST organization and social capital for professional
collaboration. For one of the mentors this sense of belong-
ing and community was also pivotal to their perseverance
through a challenging period of high staff turnover at the
OST organization. Our study findings are in agreement with
previous research studies that reported on opportunities for
collaborations and relationship building, from mentoring,
which help to reduce isolation particularly among mentor
teachers (Hansford et al., 2004; lancu-Haddad and Oplatka,

2009; Clinard and Ariav, 1998).

Mentoring also contributed to gains in confidence and
motivation as well as communication skills for the mentors,
facilitating educator reflectiveness and advancing their men-
toring and teaching skills. Previous studies have similarly
documented reports of increased enthusiasm by mentors
(Clinard and Ariav, 1998), and enhanced communication
skills as outcomes of mentoring other teachers (Hudson,
2013). Courtney, the only mentor in a leadership role at the
OST organization, celebrated the opportunity to provide
career sponsoring and coaching, to prepare her mentee for
career advancement similar to findings by Priest and Don-
ley (2014). Mentors also gained pedagogy skills including
lesson planning, creativity with lessons, and use of inclusive
interactive strategies in lesson delivery. Researchers similar-
ly reported mentor pedagogical knowledge gains such as les-
son planning, new teaching styles and strategies, from men-
toring experiences (Hudson, 2013; Lopez-Real and Kwan,
2005; Hobson et al., 2009). Stacey mentioned improving her
lesson planning, and benefitting from her mentee’s use of
an innovative teaching strategy that incorporated the game
Kahoot. Researchers have similarly documented mentor
teachers gaining new pedagogical ideas from mentees and
the opportunity to refine and refresh their pedagogical skills
(Hudson et al., 2013; lancu-Haddad and Oplatka, 2009).

Mentors also gained exposure to culturally responsive
teaching practices (Gay, 2018) modeled by their mentees
during the mentorship. These included the use of improv,
drama, and poetry as frames of reference, use of afro-fu-
turism (Barber et al., 2015), and highlighting of racialized
minority contributions in STEM teaching. Culturally re-
sponsive strategies including performance styles of racially
minoritized students are known to improve the relevance of
STEM learning for students (Mensah, 2021). For Dawn this
exposure likely led to motivation to be more creative with
her own lessons and the development of teacher empathy
(Meyers, 2019).

Participant mentors and mentees perceived the pilot men-
torship program as a vehicle for staff professional develop-
ment training, a resource for building community and source
of talent for new hires and promotions at the OST organiza-
tion. Additionally the mentorship was perceived as a tool for
providing and surrounding the youth at the OST with more
knowledgeable STEM educators and role models.

This mentorship was not without challenges. One mentor
described it as costly of time and emotions, and participants
critiqued several elements of the mentorship program’s style
and structure. Researchers have similarly found that mentor-
ing drains the mentor’s time, physical, emotional and mental
resources (Bullough and Draper, 2004; Iancu-Haddad et al.,
2009).

However, as seen from our mentees’ experiences, all of
whom are African American males and are underrepresent-
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ed in STEM, mentoring provided numerous gains in profes-
sional skills, STEM pedagogy skills, STEM identity, self-ef-
ficacy as STEM educators, and STEM knowledge. These
findings suggest that mentoring of OST staff is an accessi-
ble and effective approach for broadening participation in
STEM education particularly in under-resourced, predomi-
nantly racially minoritized communities.

Lessons Learned.

Assessment. We encountered ceiling effects when using
guantitative survey instruments to assess participants per-
ceptions of self-efficacy, attitudes towards continuing edu-
cation, vocational identity, and STEM professional identity
overlap measure before the mentorship. This may have been
due to participants feeling pressure to provide the “perfect”
response instead of an honest one. Mentees may have also
displayed a “Dunning-Kruger effect” by rating themselves
high on efficacy and interest, to begin with, seeing them-
selves as already possessing the skills needed to be suc-
cessful in STEM fields, not because they held expertise in
those areas but because they lacked the context of what they
didn’t know. Similar findings were reported by Clark et al.
(2021), who found that OST staff rated their self-efficacy
in teaching STEM areas high even as their supervisors re-
ported that they lacked preparation in these areas and would
benefit from STEM professional development. Additionally,
participants struggled to consistently and promptly complete
surveys and weekly written reflections during the Summer
0f 2022, and some reflections were turned in several months
later. We found the use of qualitative tools such as interviews
and group discussions, oral narratives to be more successful.

Race-related Discussions. Discussions involving race and
racism were found to be upsetting for most of our partici-
pants who were majority racially minoritized, African Amer-
icans, such as discussions of the different types of commu-
nity cultural wealth. Future practitioners might benefit from
an approach that gives agency to participants from racially
minoritized groups to lead discussions on such topics of high
sensitivity.

Time Management and Consistency in Attendance of
Professional Development Meetings. Our participants
struggled with time management and consistency in
attending training meetings during the mentorship despite
the fact that “free” lunch was provided as an incentive.
Some participants were absent at training meeting sessions
that addressed certain topics of interest that they then
recommended for future meetings in their evaluation of the
mentorship program. Practitioners might want to address
the importance of time management and consistency of
participation at the start of mentorship programs to mitigate
this challenge.

Participant Attrition. Unfortunately, one of the mentees quit
the mentoring program prematurely. Rigor and reproducibil-
ity weren’t compromised, as we have since learned from exit
interviews that the reasons for early departure were outside
of the mentorship. The follow-up discussions with the men-
tee and his mentor revealed that the drop-out was due to mul-
tiple reasons, several of which included personal and fam-
ily-related challenges outside the realm of the mentorship
program. These challenges constrained his commitment to
completing the program. Subsequent follow-up discussions
with the mentee and mentor, led by leadership at the OST
program, have included strategies to navigate these chal-
lenges and reiteration of program commitment obligations.
This mentee is currently in a stable place in his position as
staff at the OST, and is currently being informally mentored
by his previously assigned mentor. We will consider recruit-
ing him into the new cohort of mentees in Fall 2023 upon
consultation with his current mentor. Additionally, we are
revising the mentorship program to include a stronger role
for mentoring networks of multiple mentors that contrib-
ute to the mentoring relationships in addition to the men-
tor-mentee dyad pairings. Additional revisions include more
frequent check-ins with each mentor and mentee individual-
ly by leadership at the OST that is not directly involved with
the mentorship project.

Future Plans. These include adjustments to the duration of
mentorships to 6-month contracts down from one year, with
the possibility for renewal to allow for a shorter commit-
ment of mentees. New or renewed cohorts will start every
six months, which will allow for expanding participant re-
cruitment and participation including youth development
professionals over time.

Future work might employ a mentoring network of mul-
tiple mentors to improve and maximize outcomes for all
mentees, engage participants in choosing resources, and use
alternative assessment strategies that can elicit more hon-
est and reflective responses. By building on these lessons
learned, future mentoring programs can help build a diverse
and inclusive STEM workforce and promote community ca-
pacity building.

Limitations. This was a limited scale pilot qualitative study,
whose objectives were to examine the growth of small group
of mentor - mentee pairs over the duration of the mentorship.
Our focus was to pilot the study with a small manageable
group that we could provide an abundance of resources to
make a real change that would then lead to broader organiza-
tional culture changes in the OST facility at which this study
was located. Moreover since its inception, this mentoring
program has and continues to be cited and included in state-
wide policy discussions to drive culture change i.e. policy
shift based on culture shift. Nonetheless, given the high
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prevalence of OST facilities nationally, this model can be
translated to OST facilities serving youth in under resourced
racially minoritized communities, with similar staff demo-
graphic profiles including youth development professionals/
specialists and a perennial lack of professional development
opportunities.

CONCLUSION

The present study contributes to the broader literature on
mentoring in which previous researchers have rarely delved
into mentor and protégé/ mentee experiences of adult staff
engaged in education at OST learning environments. Our
research highlights the potential of mentoring as a STEM
outreach and STEM education capacity building approach
for racially minoritized adults in OST organizations serv-
ing under-resourced, predominantly racialized minority
communities, towards broadening participation in STEM.
As qualitative researchers we acknowledge the inability to
generalize these findings to all OST programs in racialized
minority communities, but offer the findings from this study
as a way to think about STEM educative mentoring of adults
from ethnic groups that are underrepresented in STEM as an
approach for capacity building and broadening participation
in STEM.
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