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ARTICLE INFO ABSTRACT

Keywords: Although Developmental Relationships (DR) have been shown to be critical for a range of academic and social-
Developmental relationships emotional outcomes, what DR looks like specifically in math learning warrants closer examination. The potential
Math

of DR in making math enjoyable and relevant is particularly crucial given the various systemic barriers that
disproportionally marginalize certain groups of youth in math. In this paper, we demonstrate DR and its cor-
responding relational practices as critical levers for equitable math learning using focus group and interview data
of 14 staff and 15 students from three programs in the U.S. that upholds a strong commitment to serve Black,
Latina/o, and other underrepresented students from low-income backgrounds. Our findings aligned with each of
the five pillars of the DR Framework (Express Care, Provide Support, Challenge Growth, Share Power, and
Expand Possibilities), and provide initial insights into how the framework may be particularly salient for math

Youth-staff relationship

learning.

In the U.S., math is a subject with stark inequities in performance (e.
g., National Center for Education Statistics, 2022) and participation (e.
g., National Center for Science and Engineering Statistics (NCSES),
2023) due to a range of systemic factors such as the pervasive stereo-
types around who ‘math people’ are, inequitable access to high-quality
math learning opportunities, lack of representation, colorblind
curricula, discrimination, and implicit biases (e.g., Beasley and Fischer,
2012; Collins, 2018; Grossman & Porche, 2014; McGee, 2016; Nasir &
Vakil, 2017). For example, racial/ethnic stereotypes and other implicit
biases continue to push Black and Latina/o students out from the field at
disproportionate rates (Lee, Collins, Harwood, Mendenhall, & Huntt,
2020; McGee, 2013). Relatedly, math is often perceived as an isolated,
nerdy, and “cold” subject, which can directly or implicitly marginalize
students whose personal aspiration or cultural background place greater
value on collectivism, collaboration, and achieving for the greater good
(Garriott, Hultgren, & Frazier, 2016; Starr & Leaper, 2019; Ukpokodu,
2011). As yet another example, math as a field often fails to uplift the
lived experiences and funds of knowledge of historically resilient, but

marginalized groups (Belgrave et al., 2022; Gonzalez, Andrade, Civil, &
Moll, 2001; Nasir & de Royston, 2013; Williams, Tunks, Gonzalez-
Carriedo, Faulkenberry, & Middlemiss, 2016). Jointly, these systemic
barriers create inequities wherein certain groups of students, such as
Black, Latina/o, and students from low-income communities, have dis-
proportionally lower access to high-quality math learning spaces and
resources. This inequitable access to high-quality math learning spaces
and resources then have substantial implications for individual mobility
and broader social injustices in the science, technology, engineering and
mathematics (STEM) fields (National Mathematics Advisory Panel,
2008; Watt et al., 2017). Countering such systemic inequities, trusting
and developmentally-nurturing relationships have the potential to make
math welcoming and enjoyable for all students. Thus, the goal and
contribution of the current study is to understand the relational ap-
proaches that foster trusting, developmentally-nurturing relationships
in math learning spaces.
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Importance and affordances of relationships in math learning

In math out-of-school time programs and tutoring, the contexts of
interest of this current study, a strong and caring student-staff rela-
tionship is consistently and consensually regarded as a key dimension of
high quality (Colvin, 2007; Eccles & Gootman, 2002; Kuperminc et al.,
2019; Marx, Wolf, & Howard, 2016; Robinson & Loeb, 2021). In a study
of a math afterschool program that served Latinx youth from low-
income backgrounds for example, positive youth-staff relationships
were a main promoter of youth’s gain in math interests and social-
emotional skills that facilitate math learning (Soto-Lara, Yu, Pantano,
& Simpkins, 2021). Relatedly, in a retrospective study of an out-of-
school time STEM program, alumni attributed their relationships with
staff as the main reasoning behind their increase in STEM career interest
(Price, Kares, Segovia, & Loyd, 2019). Simply put, relationship is the
conduit of learning, and math learning is no exception; youths learn
better and find learning more enjoyable when they can connect with the
person delivering the content (Hsieh, 2024; King & Pringle, 2019; Klein
& Bell, 2023; Roberts et al., 2018). Focusing on student-staff relation-
ship as a critical lever also has applied implications as relationship
building skills are malleable (Bowers, Johnson, Warren, Tirrell, &
Lerner, 2015; Klein & Bell, 2023).

Given that the communities we live in are increasingly diverse in
terms of racial/ethnic, cultural, socioeconomic, and other backgrounds,
culturally responsive relationships are important now more than ever.
Culturally responsive teaching, as defined by scholar Geneva Gay
(2000), pertains to “using the cultural characteristics, experiences, and
perspectives of ethnically diverse students as conduits for teaching them
more effectively” (p. 106). Cultural responsiveness centers the principles
of respect, improvement-oriented inquiry (i.e., akin to the concept of
growth mindset), critical practices that disrupt inequity, and learning
about cultural competence and social justice, to name a few. As such,
relationship building is arguably a core aspect of culturally responsive
math learning because strong and positive relationships between adults
and youths provide collaborative learning opportunities across youths’
different learning contexts, reinforce their cultural assets, and lift up
how math is applicable to their lives (Ukpokodu, 2011; Yu et al., 2021;
Yu et al., 2022). In fact, many math learning programs intentionally
introduce youth to near peers who are similar to them in age, upbringing,
and other demographic backgrounds, as such similarities have the po-
tential to make building a connection easier and consequently make
math learning more relatable (e.g., Garcia-Melgar & Meyers, 2020;
Tenenbaum, Anderson, Jett, & Yourick, 2014; Wilson, Wang, Galarza,
Knight, & Patino, 2023). Taken together, the importance of youth-staff
relationships cannot be understated, and more studies are needed to
better understand how exactly are strong and positive youth-staff re-
lationships fostered in math learning spaces.

Theoretical framework: Positive youth development and
Developmental Relationships

With the goal to better understand youth-staff relationships, we used
the Developmental Relationships (DR) Framework as a guide for the
current study. The DR Framework, rooted within the Positive Youth
Development (PYD) literature, is an asset-based framework for under-
standing adult-youth relationships (Roehlkepartain et al., 2017; Scales,
Roehlkepartain, & Houltberg, 2022). The DR Framework articulates the
relational actions young people need to thrive. Specifically, Develop-
mental Relationships are defined as close connections through which
fundamental processes of growth and development are meaningfully
affected. They are close connections through which young people
discover who they are, cultivate abilities to shape their own lives, and
engage with and contribute to the world around them. Developmental
Relationships are more than ‘good relationships’ because there is not
only a sense of mutual/reciprocal bonding and concern, but also the
expectation and support for pushing young people to be their best selves
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(Rhodes, Spencer, Keller, Liang, & Noam, 2006; Scales, Hsieh, & Benson,
2022).

The Developmental Relationships Framework consists of five ele-
ments or pillars—Express Care, Provide Support, Challenge Growth,
Share Power, and Expand Possibilities—each of which are further
expressed and articulated in specific relational approaches (see Table 1).
How the five elements manifest through their respective relational ap-
proaches may be qualitatively different— for example across subject
domain, cultural backgrounds, and situational contexts. As such, the
Developmental Relationships Framework lays out the essential tenants
of strong relationships while leaving room for local adaptation and
contextual nuances, and avoiding a one-size-fits-all prescribed
approach.

Each of the elements and actions in the Developmental Relationships
Framework is supported by a deep well of research and practice litera-
ture across numerous fields and contexts (see Scales, Hsieh, & Benson,
2022; Scales, Roehlkepartain, & Houltberg, 2022; Syversten, Scales,
Chavez, & Roehlkepartain, 2022 for reviews). In fact, studies have
demonstrated the strong associations between Developmental Re-
lationships and a host of favorable academic and social-emotional out-
comes such as GPA, academic motivation, social and communication
skills (Domitrovich, Syvertsen, & Calin, 2017; Scales, Pekel, Sethi,
Chamberlain, & Van Boekel, 2019; Scales, Van Boekel, Pekel, Syvertsen,
& Roehlkepartain, 2020; Search Institute, 2020; Sieving et al., 2017;
Sullivan & Larson, 2010). For example, a mixed-method study showed

Table 1
The Developmental Relationships framework.

Developmental Relationships elements Example relational approaches

Express Care
Show me that I matter to you.

Be dependable: Be someone I can trust.
Listen: Really pay attention when we are

together.
Believe in me: Make me feel known and
valued.
Be warm: Show me you enjoy being with
me.
Encourage: Praise me for my efforts and
achievements.

Challenge Growth Expect my best: Expect me to live up to my

Push me to keep getting better. potential.

Stretch: Push me to go further.
Hold me accountable: Insist I take
responsibility for my actions.
Reflect on failures: Help me learn from
mistakes and setbacks.
Provide Support Navigate: Guide me through hard

Help me complete tasks and achieve situations and systems.

goals. Empower: Build my confidence to take
charge of my life.
Advocate: Stand up for me when I need it.
Set boundaries: Put in place limits that
keep me on track.

Share Power Respect me: Take me seriously and treat

Treat me with respect and give me a me fairly.
say. Include me: Involve me in decisions that
affect me.

Collaborate: Work with me to solve
problems and reach goals.

Let me lead: Create opportunities for me
to take action and lead.

Inspire: Inspire me to see possibilities for
my future.

Broaden horizons: Expose me to new
ideas, experiences, and places.

Connect: Introduce me to people who can
help me grow.

Expand Possibilities
Connect me with people and places
that broaden my world.

Notes. Relationships are, by definition, bidirectional, with each person giving
and receiving. So each person in a strong relationship both engages in and ex-
periences each of these actions. However, for the purpose of clarity, this
framework is expressed from the perspective of one young person. Copyright ©
2020 Search Institute, Minneapolis, MN. www.search-institute.org. May be
reproduced for nonprofit, educational use.
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that students’ Developmental Relationships with their teacher signifi-
cantly and positively predicted their academic motivation (Sethi &
Scales, 2020). The same study then qualitatively showed that each of the
Developmental Relationships element is crucial in explaining this posi-
tive association. Specifically, strong Developmental Relationships with
teachers in practice included, for example, getting to know students and
not take things too seriously unless it was necessary (Express Care),
demonstrating clear and high expectations (Challenge Growth), not
giving up on student (Provide Support), acting on student suggestions
(Share Power), and inspiring students to think about their future
(Expand Possibilities). While past studies demonstrated the positive
associations between Developmental Relationships and general aca-
demic outcome, to date, however, no study has adapted the framework
specifically to math learning spaces with one exception. In a recent
study, Black and Latina/o students who reported stronger Develop-
mental Relationships with their math teacher also reported being more
engaged in math (Hsieh, 2024). For example, students who agreed that
their math teacher showed them that they matter (Express Care) were
more than three times more likely to report looking forward to math
class, compared to students who disagreed that their math teacher
showed them that they matter. Taken together, the current study uses
the Developmental Relationships Framework (i.e., its five essential el-
ements/pillars) as a foundation for examining what relational ap-
proaches emerge specifically in math learning spaces. The following
research question guided the study: In what ways did the relational
experiences of youths and their mentors/tutors (referred to as “staff”
henceforth) in math learning spaces embody each of the five elements of
Developmental Relationships (i.e., Express Care, Provide Support,
Challenge Growth, Share Power, and Expand Possibilities)? Specifically,
with a focus on equity, we centered the experiences of Black and Latina/
o youths from low-income backgrounds, as well as the staff who served
them.

Method
The study contexts and participants

The data for this study came from three math out-of-school time and
tutoring programs. A total of fourteen (14) staff and fifteen (15) youths
from the three programs took part in this study (Table 2). Although we
did not collect demographic and background information from each
individual staff/youth participant, a common focus for all three pro-
grams is their commitment to serve Black, Latina/o, and other histori-
cally underserved students from low-income backgrounds. The three
programs were part of a larger research-to-practice project that took
place during the 2021-2022 school year. As part of the larger project,
the three programs received monthly professional development work-
shops on youth-staff relationships, technical assistance on program
evaluation, and cross-program supports. Below, we provided program-
level description to help contextualize our data and findings.

Table 2
Program contexts.

Program type Staff type Participation this study
Program A Community-based Near-peer  Five staff: Staff G, H, R, M, D
Five youths: Youth Y, K, B, W, S
Program B School-based Adults Five staff: Staff A, T, P, Q, U
Six youths: Youth C, Z, O, R, X, E
Program C ~ Community-based  Near-peer  Four staff: Staff B, V, F, K

Four youths: Youth Q, A, L, P
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Program A” is a national association with two dozen regional affili-
ates whose mission is to work with highly motivated, traditionally un-
derrepresented students to achieve post-secondary success and empower
aspiring leaders to become the next generation of educators and advo-
cates. Working toward this shared mission, Program A’s regional affili-
ates also have substantial autonomy in terms of their local
implementation and programming. At the program level, 74 % of pro-
gram A’s students qualify for free/reduced price lunch, 91 % are first
generation college going students, and the majority identify as a student
of color (2 % Asian American, 11 % Black, 62 % Hispanic, 3 % Multi-
racial, 1 % White®). Program A’s Central Texas affiliate, whose pro-
gramming had a strong math tutoring focus, took part in this study.
Students were eligible to participate in the math tutoring program if
they were in the eighth grade, and only if they had participated in
previous years of the summer program. Program A’s staff were college
students, meaning that they were near-peer in relation to the middle
school students they serve.

Program B is a Minnesota-based, multi-site math tutoring program
whose mission is to help put students on track for college and career
success and builds states’ futures by preparing students for careers that
use STEM concepts. Across Program B, approximately 41 % of students
in participating schools qualified for free/reduced price lunch, about 7
% identified as Asian American, 16 % as Black, 13 % as Hispanic, 5 % as
Multiracial, 39 % as White, and 1 % as another race, and an additional
20 % declined to state. Two of Program B’s sites took part in this study.
Program B’s staff were community members serving as AmeriCorps
members to tutor elementary and middle school students. Staff and
students typically participate in Program B for the duration of a school
year, that is, for at least nine months.

Program C has a mission to provide year-round, out-of-school-time
programs for low-income, at-risk students and their families with the
goal of increasing levels of educational attainment in the greater
Washington D.C. community. Program C’s staff were college or high
school students who tutor elementary and middle school students. At the
program level, around 60 % of students served by the Program C identify
as Hispanic/Latino, 30 % as African/African American, 9 % as bi-racial,
and 1 % as Asian/Asian-American. The majority of the student are
eligible for Free and Reduced-Price Lunch (90 %) and speak a language
other than English at home (93 %). A subgroup of Program C’s grades
3-8 students participated in this project.

Data collection and analysis

Virtually (via Zoom), 5 focus groups (with 2-5 people) and 10 in-
dividual interviews were conducted in January to April 2022. Whether
the staff and youths participated in a focus group or interview were
strictly a matter of logistical convenience. Program leaders helped re-
cruit and select the staff and youths as part of the larger project; no
particular recruitment criteria were given other than that the partici-
pating staff and youths should reflect their program demographic. Focus
groups lasted about 60 min, whereas interviews lasted about 30 min.
Regardless of data collection format, each staff was compensated $30
and each youth was compensated $20 as a thank you for their time and
insight. This study was approved by the HML Institutional Review Board
(IRB#: 945MATH21, 946MATH21, 947MATH21).

The same set of six semi-structured questions were asked to staff and
youths regardless of data collection format. An example question in the
staff focus groups/interviews was “what do you do to connect with your
students”; an example question in the youth focus groups/interviews
was “what do math tutors do or say to push you to do your best” (see

2 Program, staff, and student names are de-identified to protect
confidentiality.

3 Additionally, 1 % of Program A’s students identified as another race, 11 %
have missing race/ethnicity data, and 9 % declined to state.
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Table 3
Focus group/interview questions.

Staff

Youth

What do you do to connect with your
students?

Prompts: Do you ask for and listen to
your students’ ideas? Do you feel like
your students trust you and count on
you? If so, what did you do to build your
students’ trust with you?

What do you do or say to push your
students to do their best? What do you
do or say to help your students believe
in themselves?

Prompt: When they make a mistake,
how do you help your students learn
from it?

What are ways that you support your
students that you may not have
mentioned already?

Prompt: How do you help students if
they have a problem? Do you tailor your
approach to how you build relationships
with each student you serve? How do
you engage students in culturally
responsive ways?

What strategies do you use to help
your students think differently about
themselves?

Prompt: How do you shape their math
identity?

How do you make decisions or figure
things out together with your
students?

Prompts: Can you share an example of
when it’s worked well? Do you give your
students opportunities to lead?

How do you support your students in
reaching their academic and career
goals?

Prompts: Do you support your students
in learning new math skills? Do you
inspire your students to see possibilities
for their future? Do you expose your
students to new ideas and/or career
paths they had not previously thought
about?

What do math tutors do to make it
easy for you to connect with them?
Prompts: Do they ask for and listen to
your ideas? Do you feel like you can
trust them and count

on them? If so, what did they do to build
that trust with you?

What do math tutors do or say to push
you to do your best? What do they do
or say to help you believe in yourself?
Prompt: When you make a mistake, how
do they help you learn from it? Do the
math tutors treat you differently than
other people in your life? If so, in what
ways?

In what ways have your math tutors
made you think differently about
yourself?

Prompt: Have they shaped how you see
yourself when it comes to math?

What are ways that math tutors
support you that you may not have
mentioned already?

Prompt: How do they help you if you
have a problem?

How do you make decisions or figure
things out together with math tutors?
Prompts: Can you share an example of
when it’s worked well? Do they give you
opportunities to lead?

How do math tutors support you in
reaching your academic and career
goals?

Prompts: Do they support you in learning
new math skills? Do they inspire you to
see possibilities for your future? Do they
expose you to new ideas and/or career
paths you had not previously thought
about?

Table 3 for the full list of questions). Additionally, staff (but not youths)
participated in an interactive activity where they named factors that
made up a strong and positive youth-staff relationship (e.g., trust,
laughter, support). From there, the staff arranged and combined what
they named into themes. Finally, they ranked the themes from the most
to the least important. The focus groups/interviews were semi-
structured, meaning that the interviewer at times followed up to ask
clarifying questions or prompted participants to elaborate their re-
sponses further. The first author and a research assistant conducted the
focus groups and interviews.

All focus groups and interviews were audio recorded and transcribed
using an online transcription service. In terms of coding procedure, the
first author” inductively analyzed (Braun & Clarke, 2012) all the tran-
scripts and developed initial codes that emerged as meaningful in
contributing to youth-staff relationships. Some initial codes included
“build confidence,” “competition, games,” “share personal stories,” and
“positive environment.” The initial codes were then grouped into themes
deductively as guided by the Developmental Relationship Framework,
using the definition of the five DR elements and their corresponding
actions (see Table 1). This process was iterative where multiple

” <,

“ Interrater reliability was not available due to this single coder design.
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transcripts were re-read and re-coded, especially when comparing and
contrasting transcripts from the three different tutoring programs.

Prior to this study, a set of program-specific analyses were completed
with findings summarized in similar thematic ways. The findings were
shared with program leaders and staff for improvement purposes as part
of the larger project, but also served as a gut check to ensure that pre-
liminary themes resonated with the programs.

Findings

Five overarching themes, corresponding to each of the Develop-
mental Relationship Framework elements, emerged on what makes up
strong and positive youth-staff relationships in math-learning spaces
(see Table 4). Below we elaborate on each theme and their respective
relational approaches.

Express care: Relationship building at the personal level as a foundation

To start, both staff and youths emphasized how vital it was to con-
nect with each other on a personal level before jumping into math
learning. In other words, a critical aspect of developing positive youth-
staff relationships in math learning spaces was simply the time and space
to connect as humans, as opposed to connecting as staff versus learners.
Some example relational approaches included expressing sincere inter-
est in how things are going outside of the program (e.g., school, home,
friends), and leveraging personal knowledge to connect a bit deeper
among the youths’ interests, such as looking up a youth’s favorite anime
and making the effort to start a session with that anime’s theme song in
the background (Staff H). These seemingly small expressions of care on a
personal level go a long way to serve as the foundation for relationships
and math learnings to develop in the program.

“At least on Mondays, we typically spend the first 30 to 35 minutes
chatting with the students, getting to hear about how their days went before
actually jumping into the activity or the actual math. I think the core
component of Program A is building that family. I wouldn’t expect we take 1/
3 of the time doing that, but it’s proven to be pretty important and plays a very
significant role in helping students process what they did at school, allow them
to de-stress, and just have a good time. The friendship element has been more
significant than I expected and it’s been really rewarding.” — Staff G.

“I feel like before you can even really get into making math fun or
teaching techniques that type of education, you kind of have to connect with
your students first to formulate that relationship, which is why we start out
with ‘get to know you’ questions.” — Staff F.

Furthermore, an important aspect of expressing care that both the
staff and youths acknowledged was attending to emotional needs.
Emotional needs can range from asking how the youths were feeling on a
particular day, to deeper needs like addressing trauma. By attending to
the youths’ emotional needs first and foremost, staff positioned them-
selves as “not just the tutors” (Staff T, see quote below), but as trusted
adults who support youths in ways far beyond math. As such, staff
recognized that the ways students struggled or thrived in different areas
of their lives could, in turn, impact the ways they showed up in math
learning spaces.

“One of the things I try to do in every session is to ask them a question
about how they 're feeling, because how they feel that day determines how the
rest of the session’s going to go. So whether they 're happy, they 're tired, I can
gauge that mood and create a tutoring session that kind of caters more to how
they're feeling that day.” — Staff B.

“What makes a positive relationship with students and math tutors is that
we listen to them. A lot of the times, kids are going through a lot of things at
home. Like one of my students the other day, she broke down crying about
‘can you be ny mommy?’ because her mom passed away last year. Of course,
I broke down and I was sitting there crying with her and I told her I will do
whatever I need to do with her. So we are not just the tutors, were sitting there
listening to them, trying to figure out what’s going on and why these kids are
shutting down.” — Staff T.
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Table 4

Findings: Developmental Relationships elements and approaches in math-

learning spaces.

Themes

Sub-themes

Key example

Express Care:
Relationship building
at the personal level
as a foundation.

Provide Support:
Scaffold to meet
students where they
are at.

Challenge Growth:
A growth mindset
and encouraging
learning
environment.

Shape Power:
Vulnerability and
respecting each
student’s math
identity.

Expand Possibilities:
Making math
meaningful to real
life.

e Connect as humans (as
opposed to staff versus
students).

e Attend to student’s
emotional needs.

Leverage student’s
existing math skills and
knowledge.

Provide time and space
so that students do not
feel rushed or judged.

Provide encouragement
and motivation
constantly.

Foster a program culture
of growth mindset.
Leverage peer dynamics
to challenge growth.

Be open and vulnerable
about your own math
struggles and triumphs.
Cultivate a balanced,
healthy math identity.

Use real life examples to
explain math.

Connect math to
student’s potential future
aspirations.

“[ feel like before you can
even really get into making
math fun or teaching
techniques that type of
education, you kind of have
to connect with your
students first to formulate
that relationship, which is
why we start out with like
the Get To Know You
questions” — Staff F

“I describe him as a really
good tutor. He’s really kind
and he won’'t just sit there
and just go ‘meh.” He'll
actually help you get the
stuff when you need it. I'd
always be tired, he’d
always let me get that two
minute nap that just boost
my energy. Then I was able
to do what I needed to do.
Or if I needed to splash my
face with cold water, he’d
let me.” — Youth C

“I never tell them that it’s
something that they can’t
do. Just maintaining a
growth mindset the whole
time and not putting those
negative thoughts in the
atmosphere, or even in their
brain. I know that
sometimes even with my
tutoring, we look at math
like that’s hard, I can’t do
it. But if we don’t think
about it like that, it was
like, let me digest this. Let
me take it step by step by
step.” — Staff D

“I try to be really real with
the students that math
sometimes can be a really
challenging subject and
those are challenges that
I've dealt with. When I was
explaining how to
manipulate a linear
equation in order to isolate
a variable, I pointed out a
couple of places where I
used to really struggle with
that took me a long time to
understand. I think a little
bit of that self-admittance,
‘Yeah, this is hard and we
all started at a place where
it used to be challenging,’ I
think that helps.” — Staff G
“I try to relate to them by
giving the stories about my
experiences, I'm still a
student and I think it’s very
helpful for them to know
what I went through and
see how that lines up with
their goals. To give them
some advice on what I can,
but also asking them what
they 're interested in and
showing them how tutoring
and what we're learning
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Table 4 (continued)

Themes Sub-themes Key example

can connect to that. Just
motivate them to build
those goals, to keep their
eye on the prize, like,
‘Okay, I know why I'm
doing this. I'm just doing
this math homework
because I'm told to but
because it’s going to lead to
me getting what I want in
the future.”” - Staff K

Provide support: Scaffold to meet students where they are

Given how central of a goal learning is in math learning spaces, it is
no surprise that a critical aspect of relationship building between staff
and youths revolves around providing support. Staff provided support in
a collaborative and trusting manner, for example as Youth P shared,
“when I make a mistake, she [staff] tells me what to do and she doesn’t
give me the answer, but she helps me get the answer.” Overall, how
support is provided can impact youth-staff relationships. We found that
staff provided support by meeting students where they were in terms of
math learning, and scaffolded their teaching by leveraging what stu-
dents already mastered to shed light on what they were working on.

“He [staff] gives us a same number, let’s say the first one I struggled with
is 786 divided by 12, he would keep 786 and change it to another number to
see if it makes sense. The better we get at that, he gives us the [harder]
question back, and then we get it.” — Youth R.

Importantly, meeting students where they were also included
providing the time and space that students needed to learn without
feeling rushed or judged.

“I describe him as a really good tutor. He's really kind and he won't just
sit there and just go ‘meh’. He’ll actually help you get the stuff when you need
it. I'd always be tired, he’d always let me get that two minute nap that just
boost my energy. Then I was able to do what I needed to do.” — Youth C.

“For the students that struggle with math, something I realized from my
own personal experience is that when a teacher helped me through math
problems, I would pretend to know what she was doing just to move on. I
realized that some students also do that with tutoring, so when a student is
really struggling with a problem they can’t comprehend it that well, I say,
‘okay, we can take a quick break and we’ll come back to it’. And that break,
even if it’s 30 seconds to a minute, I feel like it gives them time to not only
process it and think about it a little more, but also come back with an energy
that wants to figure it out and wants to know how to do it.” — Staff B.

Challenge growth: A growth mindset and encouraging learning
environment

Going beyond providing support, another critical aspect of the
youth-staff relationship in math learning spaces involved providing
encouragement that constructively challenged the youths to grow. This
encouragement looked like the staff constantly motivating their stu-
dents, hitting the ‘you can do it’ ethos home, because they genuinely
believe in the potential of the youths. As demonstrated by the quotes
below, Challenge Growth involved staff guiding the youths from an
initial state of hesitation and resistance to a state of feeling confident and
motivated.

“He [staff] encouraged me to work on work problems even though we
know that we both hate them. I think it’s because of him that I've been able to
understand a lot more about word problems because...I don't like having to
transition words to math, that didn’t work for me. So he just makes it a lot
easier by motivating and telling me that I can do it and that I just need to stop
giving up and work hard” — Youth A

“I have this student who struggled with math confidence the whole time.
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This week I invited her to come to the front and walk the class through a
problem. She came up saying, ‘I don’t even know where to start.” I was like,
‘no, you got this. What do these mean?’ And she was like, ‘oh yeah, it means
this. I remember this. It went to that and then to that [solving the math
problem].’ Then she walked away and it just seemed like she lifted this
barrier. We're still working on it, it’s not something that just goes away. She
has this perception that she automatically can’t do something, but if you walk
her through it and show her that she can, then she’s able to do it and she feels
really happy about it.” -Staff M

Furthermore, encouraging the youths’ math confidence looked like
fostering a culture of growth mindset, meaning that mistakes were not
frowned upon, but instead leveraged as opportunities for improvement.
As Youth L put it simply, “he [staff] always tells me that it’s okay if you
get the wrong answer. It’s because practice makes perfect.” That is,
emphasizing value statements (e.g., repositioning errors as “okay”) is
one method of fostering a growth mindset and positive youth-staff
relationships.

“I never tell them that it’s something that they can’t do. Just maintaining
a growth mindset the whole time and not putting those negative thoughts in the
atmosphere, or even in their brain. I know that sometimes even with my
tutoring, we look at math like that’s hard, I can’t do it. But if we don’t think
about it like that, it was like, let me digest this. Let me take it step by step by
step.” — Staff D.

Lastly, to challenge youth’s growth and cultivate their math confi-
dence, some staff leveraged the peer dynamic in the space. When asked
“what would you say is your favorite thing about Program B?” Youth O
simply answered “going against each other, they [staff] make it fun.”

“Since I have a close knit of students who have a good relationship with
each other, they really like competition amongst each other, like, ‘I want to
beat Kevin’. So we try to do competitions, all friendly competition, nothing
too serious. Sometimes we give them a problem and we all know that they can
do it. Everyone in my group is very capable. Just sometimes they need that
confidence boost. I'll be like, ‘if Cesar can do it, you can do it too. You got it,
believe in yourself’ and that helps them. They not only get the motivation from
their friends, but they also get it from me and it just helps in getting them to
have that math confidence.” — Staff H.

Share power: Vulnerability and respecting each youth’s math identity

In addition to expressing care, providing support, and challenging
growth, both the staff and students emphasized the idea of being ‘real’
(or in other words, authentic) as a critical aspect of their relationships.
For example, staff shared their own struggles and triumphs with math in
order to empathize and validate what their students are going through.
In contrast to the typical adult-student power dynamic that is often
assumed, the staff’s intentional vulnerability strengthened their re-
lationships with the youths by actively and openly inviting power to be
shared. As Staff G explained below, vulnerability, or self-admittance,
can be especially helpful in strengthening relationships when youths
work on challenging math problems.

“I try to be really real with the students that math sometimes can be a
really challenging subject and those are challenges that I've dealt with. When
I was explaining how to manipulate a linear equation in order to isolate a
variable, I pointed out a couple of places where I used to really struggle with
that, and it took me a long time to understand. I think a little bit of that self-
admittance, ‘yeah, this is hard and we all started at a place where it used to be
challenging,’ I think that helps.” — Staff G.

“They [tutors] tell us about their struggles with school, and we can relate
to that because we struggle with school ourselves. We relate to what they do
outside their lives, like sports. And sometimes they tell us stuff that happened
in school, like their grades, so we get prepared.” — Youths Y and K.

Being vulnerable and open was also key to cultivating a balanced,
healthy math identity for the youths (i.e., how central math is to who the
youths are). Staff validated their youths’ individual goals, centered their
math journeys, and respected each youth’s unique motivation toward
and aspiration for math. By centering and honoring each youth’s math
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identity, the staff demonstrated how sharing power was a core aspect of
the relationships they built with their youths.

“I always like to reinforce that it’s not something you have to like, it’s not
something you have to want to do. Really naming it out, students are going to
like it because they don’t feel pressured to have to like it and want to do well in
it. “It’s okay if that’s a challenge, that’s totally okay,’ really bringing a lot of
affirmation to the fact that you don’t have to be perfect at everything. I think
also by adding some personal connections to it, ‘hey, math might not be your
jam, that was me in high school with science. I did not like it; it was not fun for
me.’ Relating students to that and then telling them how I got through it has
also been really helpful because it gives them that motivation to go through it,
realizing that they're not the only one struggling with this, even if it’s not a
subject that they relate to, at least there’s a person who understands what it’s
like.” — Staff V.

As the quotes above show, staff were real, transparent, and vulner-
able with their youths in validating how they felt about math. In the
process, staff built a shared relationship with their youths, as well as
promoted healthy relationship between their youths and math.

Expand possibilities: Making math meaningful to real life

The last critical aspect of youth-staff relationships pertains to how
staff and youths provide inspiration for each other. On one level, staff
inspire their students by connecting the math they learned to their real
lives, for example, by using real-life examples to explain a complex,
abstract concept.

“Students sometimes get frustrated, ‘what is that, why do we really need
it?” so when I can tell that they 're getting frustrated about math because of the
concept, I try to take it a step back. Instead of showing them the question, I
give them a real world example. Being able to do that really helps them un-
derstand why math is important. I think that’s really good to allow connec-
tions between what you see on paper and what you see in real life. ” — Staff H.

On top of making connections between math content and real-life
examples, staff also inspired the youths by connecting math to poten-
tial future aspirations (e.g., job, studies). To do so, staff and students had
candid discussions about how math connects, or does not connect, with
their unique math trajectories and future aspirations. Such discussions,
making connections between math and real life, played a role in
strengthening youth-staff relationships.

“Students say they want to be athletes and police officers and stuff. I'm
like ‘so you have to get your education in order to go to college or to be a police
officer.” To be an athlete, some of them can go without education, but you still
want education just for that back. If you'll not make it to be the football lead,
you still have your education and still be able to get a good job, because math
is in everything, no matter what kind of career you want, it is in everything.” —
Staff A.

“To support my students in reaching their goal, I try to talk to them not
only about math. I ask where they want to go for high school because they are
eighth graders and they tell me about their dreams and career prospects. One
of them really likes to draw and wants to go into architecture. Another one
actually really likes math and wants to go into engineering. I tell them thatI'm
a college student, I try to give them my two cents about it. I try to get them
motivated with my words because they see me as one of their mentors. It just
gives them a wider perspective about what they want to do in the future.” —
Staff H.

Tying it all together, making math relatable to real lives connects
directly with staff building relationships with their youths by sharing
their personal experiences, empathizing with students’ experiences, and
connecting on a personal level. Through this process, staff gained a
better understanding and appreciation for how every youth’s unique
personal background influenced their math trajectory.

“I try to relate to them by giving stories about my experiences. I'm still a
student and I think it’s very helpful for them to know what I went through and
see how that lines up with their goals. To give them some advice on what I can,
but also asking them what they’re interested in and showing them how
tutoring and what we’re learning can connect to that. Just motivate them to
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build those goals, to keep their eye on the prize, like, ‘okay, I know why I'm
doing this. I'm not just doing this math homework because I'm told to but
because it’s going to lead to me getting what I want in the future.’” — Staff K.

“I asked him [a youth], ‘are you going to go to after school tutoring?’ And
he said, ‘no, I don’t. I can’t.’ I asked why not? I thought he was just going to
skip or something, but he said, ‘no, I have to take care of my four siblings.’
And that’s when it hit me. I guess that just gave you a new profound mindset
and perspective that these students have so many other different re-
sponsibilities. So once I realized that, I took a step back and reevaluated that
this is not just about math anymore. This is about how these students have
such responsibilities at such a young age and that we really need to help them
get to where they want to be no matter what. ” — Staff H building off Staff R in
a focus group conversation.

Discussion

Centering the voices of Black and Latina/o youths from low-income
backgrounds, as well as the staff who served them in math out-of-school
time and tutoring programs, this study aimed to describe the critical
strategies for fostering youth-staff relationships in math learning spaces.
We leaned into the Developmental Relationships (DR) Framework as a
foundation to understand what relationship-building looks like. Our
findings aligned with each of the five pillars of the DR Framework, and
went beyond it by adding important nuances that are particularly salient
for math. Below, we discuss our findings, one element at a time, in terms
of implications for practice (summarized in Table 5) and implications for
advancing equity in math.

First and foremost, expressing care at a personal level emerged as a
foundation for relationship-building and math learning. Expressing care
includes genuinely connecting as humans (rather than as staff versus
students) and attending to the youths’ emotional needs. These findings
yield a range of actionable strategies for math learning spaces, for
example from implementing a routine where staff check in with youths
emotionally, to equipping staff with trauma-informed practices. The
attention to emotional needs is an important addition to the DR
Framework because it acknowledges that (math) learning does not
happen in vacuum— youths carry their unique stress and strength into
the learning space (Garcia Coll et al., 1996). To acknowledge youths’
unique stressors and strengths thus means building developmental re-
lationships should be done in a culturally responsive, inclusive, and
equitable way. For example, Staff T’s quote about expressing care to a
student whose mom passed away powerfully showed that culturally
responsive, inclusive, and equitable relationship building involves car-
ing for youth holistically—including helping address youth’s needs
beyond the classroom walls. In this sense, our findings on expressing
care highlighted how math learning is much more than instruction, but a
skilled craft that balances teaching with emotional work (Williams-
Johnson et al., 2022). Trying to teach math without first attending to
emotional needs might run the risk of disproportionally alienating
youths who already feel marginalized in educational spaces to begin
with. In other words, without a relational foundation that is built
through authentic and genuine connections, math learning might not
yield the intended academic benefit, or might even backfire, particularly
for youths experiencing educational systems that often operate in ways
that reinforce marginalization (Bayer, Grossman, & DuBois, 2015).

The next critical aspect of youth-staff relationships in math learning
spaces is providing support with scaffolds (Moschkovich, 2015). Spe-
cifically, staff provided support by leveraging the youths’ existing math
skills and knowledge to meet them at their respective learning level, as
opposed to a one-size-fits-all appraoch. In other words, a core aspect of
youth-staff relationships is staff knowing each youth’s zone of proximal
development and provide supports accordingly. To this point, an
actionable implication for math learning spaces is to curate a variety of
math tasks/curriculum that range in difficulty so that staff have the
resources to meet students where they are at academically. Relatedly,
staff also provided support in terms of knowing the right amount of time
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Table 5
Implications: Developmental Relationships elements and approaches in math-
learning spaces.

Themes Practical implications

Express Care:
Relationship building at the
personal level as a foundation.

Spend time doing get to know you ice
breakers and other relationship building
activities before jumping into math
instruction.

Show sincere interest in how things are

going outside of the program (e.g., school,

home, friends).

Implement a routine for staff to check in

with youths emotionally.

Equipping staff with trauma-informed

practices.

Work with youth in a collaborative and

trusting manner; e.g., help them problem

solve rather than giving them the answer
directly.

Curate a variety of math tasks/curriculum

that range in difficulty to meet students

where they are at academically.

Build upon the math skills and knowledge

that youth already mastered.

Give youth breaks and in other ways make

the learning space comfortable.

Challenge Growth: Consistently encourage youth (e.g., “you can
A growth mindset and do it”) to show that you genuinely believe in
encouraging learning them
environment. Celebrate mistakes as opportunities for

improvement.

Provide staff with professional development

on growth mindsets.

Leverage peer dynamics by gamifying math

(e.g., team competitions) and providing

collaborative learning opportunities.

To the extent that staff feel comfortable,

encourage them to share their own

experiences with math.

Truly listen to the youth and empower them

to develop their own math identity.

Encourage staff to validate how their youth

felt about math.

Expand Possibilities: Use real life examples to explain math; adapt
Making math meaningful to real lessons to incorporate youths’ cultural
life. assets.

Show how math is evident in the job or

studies that youth aspire.

Point out how math is involved in youths’

day to day.

Bring in guest speakers or materials on

inspirational figures that reflect youths’

backgrounds.

Provide Support:
Scaffold to meet students where
they are at.

Shape Power:
Vulnerability and respecting
each student’s math identity.

and space to give their youths so that they did not feel rushed or judged.
This finding has implications for advancing equity in math learning
spaces as systemic barriers such as stereotypes and discrimination often
make certain groups of youth feel more judged or in other way
marginalized in math (e.g., Mulvey, Mathews, Knox, Joy, & Cerda-
Smith, 2022).

Related to the Challenge Growth pillar of the Developmental Re-
lationships Framework, three relational strategies emerged- constant
encouragement, growth mindset, and leveraging peer dynamics. Our
findings on growth mindset, or phrased as ‘reflect on failures’ in the DR
Framework, speak to the body of literature on growth mindset in math,
including studies that showed significant effectiveness of growth
mindset interventions (e.g., Blackwell, Trzesniewski, & Dweck, 2007;
Boaler, 2013; Yeager, Hanselman, Walton, et al., 2019). Across the three
programs in this study, we found clear evidence that staff are positioned
to foster students’ productive mindsets toward math learning, which
suggests that further programmatic intentionality for equipping staff
with skills to develop growth mindsets would be valuable. Our finding
about leveraging peer dynamics to encourage collaborative learning
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aligns with prior studies that showed collaborative learning as a
particularly critical aspect of math engagement for youths from
marginalized backgrounds (Bowens & Warren, 2016; Ukpokodu, 2011;
Yu et al., 2022).

Another critical aspect of the youth-staff relationships that emerged
was being ‘real,” or, vulnerably open. This looked like staff sharing their
own math struggles and triumphs, which helped them empathize with
their youths, break down power dynamics that might be perceived be-
tween an educator and learner, and make their support more genuine-
—in other words, the staff were sharing power. Often, the dominant
narrative in math learning spaces is that one should learn to be better at
math, to like math, and to see the value of math. Share Power, as we
found in this study, looked like staff centering their youths and
respecting their math identity; in the process, the power and autonomy
for learning is shifted back to the youths. As such, our findings around
Share Power speak to the bodies of literature, for example as guided by
the self-determination theory, that points out the importance of youths’
sense of autonomy in influencing their math learning and motivation
(Hafen et al., 2012; Le6n, Ntnez, & Liew, 2015; Niemiec & Ryan, 2009).
This finding also has implication for advancing equity in math as it
highlights the importance of fostering healthy and strong math/STEM
identities for Black, Latina/o, and other students from marginalized
backgrounds (Berry, Robert, & Thunder, 2011; Collins & Jones Rober-
son, 2020).

Lastly, Expand Possibilities is another critical aspect to youth-staff
relationships where the staff and students inspire each other by con-
necting math to lived experiences and future aspirations. This is about
making math meaningful in relation to their real lives, which is one of the
central tenants of culturally responsive relationship building (Gay,
2000; Ladson-Billings, 2002; Nicol et al., 2013; Simpkins, Riggs, Ngo,
Ettekal, & Okamoto, 2016). An actionable strategy for math learning
spaces is to encourage the use of real life examples— for example through
adapting a lesson that resonates with youths’ background and uplift
their cultural assets (Bottoms, Ciechanowski, Jones, de la Hoz, & Fon-
seca, 2017; Lipka et al., 2008; Nasir & de Royston, 2013; Song &
Coppersmith, 2020). Another actionable implication is to make concrete
connections between math and the youths’ future aspirations, for
example through bringing in guest speakers as role models or materials
on inspirational figures and elaborate on how math is involved in their
day to day (Gaspard et al., 2021; Gladstone & Cimpian, 2021; Martin &
Fisher-Ari, 2021; Yonas, Sleeth, & Cotner, 2020).

Limitations and future directions

It is important to acknowledge several methodological limitations of
this study. Firstly, the fact that we did not obtain any staff/youth-level
background information limited our ability to more holistically under-
stand the mechanism through which Developmental Relationships play
out in math programs. For example, literature suggested that youth’s
duration and reason for participation in math/STEM programs play a
significant role in shaping their experiences and outcomes (e.g., Allen
et al., 2019; Beymer, Rosenberg, Schmidt, & Naftzger, 2018). Studies
that examine how such participation matrices function in relation to the
quality of Developmental Relationships formed between staff and youth
would thus be a fruitful future direction. As another example, although
the programs in this study predominately serve Black and Latina/o
youth from low-income backgrounds, we did not collect demographic
information such as racial/ethnic and gender identity at the individual
staff/youth level. With more nuanced identity information at the indi-
vidual level, future studies could better understand how Developmental
Relationships are cultivated in math programs and for whom. In terms of
methodology, it is also important to acknowledge that this study’s sole
data collection method consisted of qualitative interviews and focus
groups. Employing more diverse data collection methods, such as pro-
gram observations and quantitative survey measures, would provide a
more holistic understanding of how Developmental Relationships are
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fostered in math programs. A related limitation of this study is that our
data was coded by a single researcher with interpretations checked by
program leaders and staff. Having multiple coders, especially those from
diverse disciplinary perspectives, with interpretations checked by not
just program adults but also youths, could allow the data to be inter-
preted more holistically.

The participants in this study were Black and Latina/o youths from
low-income backgrounds, as well the staff who served them in math out-
of-school time and tutoring programs. The staff and youth who partic-
ipated in this study were recruited by program leaders (as opposed to
selected at random), which means their experiences might not be
representative of the overall program participants. Furthermore, the
participants’ lived experiences, especially as it relates to Developmental
Relationships and equitable math learning, are not to be generalizable to
the general population. In fact, centering the experiences of Black and
Latina/o youths from low-income backgrounds is striving for the
opposite of broad generalizability, as communities from these histori-
cally marginalized backgrounds are still very much underrepresented in
the field of developmental psychology (Syed, Santos, Yoo, & Juang,
2018). While our unique sample could be viewed as a methodological
limitation, we urge researchers to see it more as a call to uplift the voices
that have been historically marginalized yet holds strong potential to
advance our understanding of equity.

Finally, the approaches to strengthen Developmental Relationships
in math as highlighted in this study are by no means comprehensive.
Just like the pursuit for equity is constant and ever-evolving, rather than
something that can be checked off, the pursuit for Developmental Re-
lationships is a way of being that requires constant adaptation
depending on the context and community served. In other words, it is
impossible to ever come up with a “complete” list of approaches to
strengthening Developmental Relationships. Rather than seeing this
indefiniteness as a limitation, we urge practitioners and researchers to
lean into the indefiniteness as potentials to further understand contex-
tual and developmental nuances.

Conclusion

Strong and positive youth-staff relationships are a core component of
high-quality math learning spaces and have substantial potential in
addressing the systemic inequities in math. Guided by the Develop-
mental Relationships Framework and centering the voices of Black and
Latina/o youths from low-income backgrounds, as well as the staff who
served them in math out-of-school and tutoring programs, this study
offered actionable strategies for fostering youth-staff relationships.
Specifically, our findings highlighted the importance of 1) building
personal, genuine relationships as a foundation for math learning (Ex-
press Care); 2) providing math and emotional support that meet youth
where they are at (Provide Support); 3) cultivating a growth mindset
culture through constant encouragement and leveraging peer dynamics
(Challenge Growth), 4) fostering healthy math identities through being
‘real’ and vulnerable (Share Power); and 5) making math meaningful to
youths’ real lives and future aspirations (Expand Possibilities). Taken
together, our findings showed that math learning occurs in a context
that is both amenable to, and supportive of, the formation of Develop-
mental Relationships. Overall, this study took a nuanced look at
Developmental Relationships in math learning spaces, which has im-
plications for making math more relatable and enjoyable for youth who
are disproportionately marginalized in the field, thus advancing equity
for the broader STEM fields.

CRediT authorship contribution statement

Ta-yang Hsieh: Writing — review & editing, Writing — original draft,
Resources, Formal analysis, Data curation, Conceptualization. Jeehye
Shim Deogracias: Writing — review & editing, Resources, Data curation,
Conceptualization. David C. Parker: Writing — review & editing,



T.-y. Hsieh et al.

Resources, Data curation, Conceptualization. Sandra Moran Pulles:
Writing — review & editing, Resources, Data curation, Conceptualiza-
tion. Lauren Rice: Writing — review & editing, Resources, Data curation,
Conceptualization.

Acknowledgements

First and foremost, we are grateful for all the math tutors and stu-
dents who participated in this study. We are also thankful for all the
program staff and leaders who helped connect us with the tutors and
students, and who—more importantly—kept the three programs that
are in this study running, especially during a challenging year with the
pandemic. Lastly, we thank Dr. Joanna Williams for her feedback on the
manuscript. This study is based on research funded by the Bill & Melinda
Gates Foundation (INV-026565). The findings and conclusions con-
tained within are those of the authors and do not necessarily reflect the
positions or policies of the Bill & Melinda Gates Foundation.

Data availability
The data that has been used is confidential.

References

Allen, P. J., Chang, R., Gorrall, B. K., Waggenspack, L., Fukuda, E., & Little., T. D., &
Noam, G. G.. (2019). From quality to outcomes: A national study of afterschool
STEM programming. International Journal of STEM Education, 6, 37. https://doi.org/
10.1186/540594-019-0191-2

Bayer, A., Grossman, J. B., & DuBois, D. L. (2015). Using volunteer mentors to improve
the academic outcomes of underserved students: The role of relationships. Journal of
Community Psychology, 43, 408-429. https://doi.org/10.1002/jcop.21693

Beasley, M. A., & Fischer, M. J. (2012). Why they leave: The impact of stereotype threat
on the attrition of women and minorities from science, math and engineering majors.
Social Psychology of Education, 15, 427-448. https://doi.org/10.1007/s11218-012-
9185-3

Belgrave, A. B., Bermudez, V. N., Chew, P., Lin, Y., Ahn, J., & Bustamante, A. S. (2022).
Using a participatory design approach for co-creating culturally situated STEM
enrichment activities. Journal of Applied Developmental Psychology, 82, Article
101451. https://doi.org/10.1016/j.appdev.2022.101451

Berry 111, Robert Q., Kateri Thunder, and Oren L. McClain. (2011). Counter narratives:
Examining the mathematics and racial identities of black boys who are successful
with school mathematics. Journal of African American Males in Education (JAAME)
2 (1): 10-23.

Beymer, P. N., Rosenberg, J. M., Schmidt, J. A., & Naftzger, N. J. (2018). Examining
relationships among choice, affect, and engagement in summer STEM programs.
Journal of Youth and Adolescence, 47(6), 1178-1191. https://doi.org/10.1007/
s10964-018-0814-9

Blackwell, L. S., Trzesniewski, K. H., & Dweck, C. S. (2007). Implicit theories of
intelligence predict achievement across an adolescent transition: A longitudinal
study and an intervention. Child Development, 78(1), 246-263. https://doi.org/
10.1111/j.1467-8624.2007.00995.x

Boaler, J. (2013). Ability and mathematics: The mindset revolution that is reshaping
education. FORUM, 55(1), 143-152. https://doi.org/10.2304/forum.2013.55.1.143

Bottoms, S. L., Ciechanowski, K., Jones, K., de la Hoz, J., & Fonseca, A. L. (2017).
Leveraging the community context of family math and science nights to develop
culturally responsive teaching practices. Teaching and Teacher Education, 61, 1-15.
https://doi.org/10.1016/j.tate.2016.09.006

Bowens, B. D., & Warren, S. R. (2016). Toward social justice: The characteristics of an
effective mathematics intervention program for urban middle school students.
Journal of Urban Learning, Teaching, and Research, 12, 35-46.

Bowers, E. P., Johnson, S. K., Warren, D. J. A., Tirrell, J. M., & Lerner, J. V. (2015).
Youth-adult relationships and positive youth development. In E. Bowers, et al.
(Eds.), Promoting positive youth development. Advancing responsible adolescent
development. Cham: Springer. https://doi.org/10.1007/978-3-319-17166-1_6.

Braun, V., & Clarke, V. (2012). Thematic analysis. In H. Cooper, P. M. Camic, D. L. Long,
A. T. Panter, D. Rindskopf, & K. J. Sher (Eds.), APA handbook of research methods in
psychology, Vol. 2. Research designs: Quantitative, qualitative, neuropsychological, and
biological (pp. 57-71). American Psychological Association. https://doi.org/
10.1037/13620-004.

Collins, K. H. (2018). Confronting color-blind STEM talent development: Toward a
contextual model for black student STEM identity. Journal of Advanced Academics, 29
(2), 143-168. https://doi.org/10.1177/1932202X18757958

Collins, K. H., & Jones Roberson, J. (2020). Developing STEM identity and talent in
underrepresented students: Lessons learned from four gifted black males in a magnet
school program. Gifted Child Today, 43(4), 218-230. https://doi.org/10.1177/
1076217520940767

Colvin, J. W. (2007). Peer tutoring and social dynamics in higher education. Mentoring &
Tutoring: Partnership in Learning, 15, 165-181. https://doi.org/10.1080/
13611260601086345

Journal of Applied Developmental Psychology 102 (2026) 101898

Domitrovich, C. E., Syvertsen, A. K., & Calin, S. S. (2017). Promoting social and emotional
learning in the middle and high school years. Edna Bennett Pierce Prevention Research
Center, Pennsylvania State University.

Eccles, J. S., & Gootman, J. A. (2002). Features of positive developmental settings.
Community programs to promote youth development. National Academy Press.

Garcia Coll, C., Lamberty, G., Jenkins, R., McAdoo, H. P., Crnic, K., Wasik, B. H., &
Vézquez Garcia, H. (1996). An integrative model for the study of developmental
competencies in minority children. Child Development, 67(5), 1891-1914. https://
doi.org/10.2307/1131600

Garcia-Melgar, A., & Meyers, N. (2020). STEM near peer mentoring for secondary school
students: A case study of university mentors’ experiences with online mentoring.
Journal for STEM Education Research, 3, 19-42. https://doi.org/10.1007/541979-
019-00024-9

Garriott, P. O., Hultgren, K. M., & Frazier, J. (2016). STEM stereotypes and high school
students’ math/science career goals. Journal of Career Assessment, 25, 585-600.
https://doi.org/10.1177/1069072716665825

Gaspard, H., Parrisius, C., Piesch, H., Kleinhansl, M., Wille, E., Nagengast, B., ...
Hulleman, C. S. (2021). The potential of relevance interventions for scaling up: A
cluster-randomized trial testing the effectiveness of a relevance intervention in math
classrooms. Journal of Educational Psychology, 113, 1507-1528. https://doi.org/
10.1037/edu0000663

Gay, G. (2000). Culturally responsive teaching: Theory, research, and practice. New York:
Teachers College Press.

Gladstone, J. R., & Cimpian, A. (2021). Which role models are effective for which
students? A systematic review and four recommendations for maximizing the
effectiveness of role models in STEM. International Journal of STEM Education, 8(1),
59. https://doi.org/10.1186/540594-021-00315-x

Gonzalez, N., Andrade, R., Civil, M., & Moll, L. (2001). Bridging funds of distributed
knowledge: Creating zones of practices in mathematics. Journal of Education for
Students Placed at Risk, 6, 115-132. https://doi.org/10.1207/515327671ESPRO601-
27

Grossman, J. M., & Porche, M. V. (2014). Perceived gender and racial/ethnic barriers to
STEM success. Urban Education, 49, 698-727. https://doi.org/10.1177/
0042085913481364

Hafen, C. A., Allen, J. P., Mikami, A. Y., Gregory, A., Hamre, B., & Pianta, R. C. (2012).
The pivotal role of adolescent autonomy in secondary school classrooms. Journal of
Youth and Adolescence, 41, 245-255. https://doi.org/10.1007/510964-011-9739-2

Hsieh, D. (2024, June 25). The importance of developmental relationships in fostering black
and Latino students’ math engagement. Search Institute Blog. https://blog.searchinstit
ute.org/the-importance-of-developmental-relationships-in-fostering-black-and-lati
no-students-math-engagement.

King, N. S., & Pringle, R. M. (2019). Black girls speak STEM: Counterstories of informal
and formal learning experiences. Journal of Research in Science Teaching, 56(5),
539-569. https://doi.org/10.1002/tea.21513

Klein, E. R., & Bell, P. (2023). Distributing expertise and building relationships:
Designing for relational equity in youth-scientist mentoring interactions. Journal of
Higher Education Outreach and Engagement, 27(1). https://openjournals.libs.uga.edu/
jheoe/article/view/2771.

Kuperminc, G. P., Seitz, S., Joseph, H., Khatib, N., Wilson, C., Collins, K., & Guessous, O.
(2019). Enhancing program quality in a national sample of after-school settings: The
role of youth-staff interactions and staff/organizational functioning. American
Journal of Community Psychology, 63, 391-404. https://doi.org/10.1002/ajcp.12329

Ladson-Billings, G. (2002). But that’s just good teaching! The case for culturally relevant
pedagogy. In S. J. Denbo, & L. M. Beaulieu (Eds.), Improving schools for African
American students: A reader for educational leaders (pp. 95-102). Charles C Thomas
Publisher, Ltd.

Lee, M. J., Collins, J. D., Harwood, S. A., Mendenhall, R., & Huntt, M. B. (2020). “If you
aren’t white, Asian or Indian, you aren’t an engineer”: Racial microaggressions in
STEM education. International Journal of STEM Education, 7, 48. https://doi.org/
10.1186/540594-020-00241-4

Ledn, J., Nanez, J. L., & Liew, J. (2015). Self-determination and STEM education: Effects
of autonomy, motivation, and self-regulated learning on high school math
achievement. Learning and Individual Differences, 43, 156-163. https://doi.org/
10.1016/j.1indif.2015.08.017

Lipka, J., Hogan, M. P., Webster, J. P., Yanez, E., Adams, B., Clark, S., & Lacy, D. (2008).
Math in a cultural context: Two case studies of a successful culturally based math
project. Anthropology & Education Quarterly, 36, 367-385. https://doi.org/10.1525/
aeq.2005.36.4.367

Martin, A. E., & Fisher-Ari, T. R. (2021). “If we don’t have diversity, there’s no future to
see”: High-school students’ perceptions of race and gender representation in STEM.
Science Education. https://doi.org/10.1002/sce.21677

Marx, J., Wolf, M. G., & Howard, K. (2016). A spoonful of success: Undergraduate tutor-
tutee interactions and performance. Learning Assistance Review, 21, 85-108.

McGee, E. (2013). Young, black, mathematically gifted, and stereotyped. The High School
Journal, 96, 253-263. http://www.jstor.org/stable/23351977.

McGee, E. O. (2016). Devalued black and Latino racial identities: A by-product of STEM
college culture? American Educational Research Journal, 53, 1626-1662. https://doi.
org/10.3102/0002831216676572

Moschkovich, J. N. (2015). Scaffolding student participation in mathematical practices.
ZDM Mathematics Education, 47, 1067-1078. https://doi.org/10.1007/s11858-015-
0730-3

Mulvey, K. L., Mathews, C., Knox, J., Joy, A., & Cerda-Smith, J. (2022). The role of
inclusion, discrimination, and belonging for adolescent science, technology,
engineering and math engagement in and out of school. Journal of Research in Science
Teaching, 59, 1447-1464. https://doi.org/10.1002/tea.21762


https://doi.org/10.1186/s40594-019-0191-2
https://doi.org/10.1186/s40594-019-0191-2
https://doi.org/10.1002/jcop.21693
https://doi.org/10.1007/s11218-012-9185-3
https://doi.org/10.1007/s11218-012-9185-3
https://doi.org/10.1016/j.appdev.2022.101451
https://doi.org/10.1007/s10964-018-0814-9
https://doi.org/10.1007/s10964-018-0814-9
https://doi.org/10.1111/j.1467-8624.2007.00995.x
https://doi.org/10.1111/j.1467-8624.2007.00995.x
https://doi.org/10.2304/forum.2013.55.1.143
https://doi.org/10.1016/j.tate.2016.09.006
http://refhub.elsevier.com/S0193-3973(25)00145-5/rf0045
http://refhub.elsevier.com/S0193-3973(25)00145-5/rf0045
http://refhub.elsevier.com/S0193-3973(25)00145-5/rf0045
https://doi.org/10.1007/978-3-319-17166-1_6
https://doi.org/10.1037/13620-004
https://doi.org/10.1037/13620-004
https://doi.org/10.1177/1932202X18757958
https://doi.org/10.1177/1076217520940767
https://doi.org/10.1177/1076217520940767
https://doi.org/10.1080/13611260601086345
https://doi.org/10.1080/13611260601086345
http://refhub.elsevier.com/S0193-3973(25)00145-5/rf0090
http://refhub.elsevier.com/S0193-3973(25)00145-5/rf0090
http://refhub.elsevier.com/S0193-3973(25)00145-5/rf0090
http://refhub.elsevier.com/S0193-3973(25)00145-5/rf0095
http://refhub.elsevier.com/S0193-3973(25)00145-5/rf0095
https://doi.org/10.2307/1131600
https://doi.org/10.2307/1131600
https://doi.org/10.1007/s41979-019-00024-9
https://doi.org/10.1007/s41979-019-00024-9
https://doi.org/10.1177/1069072716665825
https://doi.org/10.1037/edu0000663
https://doi.org/10.1037/edu0000663
http://refhub.elsevier.com/S0193-3973(25)00145-5/rf0125
http://refhub.elsevier.com/S0193-3973(25)00145-5/rf0125
https://doi.org/10.1186/s40594-021-00315-x
https://doi.org/10.1207/S15327671ESPR0601-2_7
https://doi.org/10.1207/S15327671ESPR0601-2_7
https://doi.org/10.1177/0042085913481364
https://doi.org/10.1177/0042085913481364
https://doi.org/10.1007/s10964-011-9739-2
https://blog.searchinstitute.org/the-importance-of-developmental-relationships-in-fostering-black-and-latino-students-math-engagement
https://blog.searchinstitute.org/the-importance-of-developmental-relationships-in-fostering-black-and-latino-students-math-engagement
https://blog.searchinstitute.org/the-importance-of-developmental-relationships-in-fostering-black-and-latino-students-math-engagement
https://doi.org/10.1002/tea.21513
https://openjournals.libs.uga.edu/jheoe/article/view/2771
https://openjournals.libs.uga.edu/jheoe/article/view/2771
https://doi.org/10.1002/ajcp.12329
http://refhub.elsevier.com/S0193-3973(25)00145-5/rf0175
http://refhub.elsevier.com/S0193-3973(25)00145-5/rf0175
http://refhub.elsevier.com/S0193-3973(25)00145-5/rf0175
http://refhub.elsevier.com/S0193-3973(25)00145-5/rf0175
https://doi.org/10.1186/s40594-020-00241-4
https://doi.org/10.1186/s40594-020-00241-4
https://doi.org/10.1016/j.lindif.2015.08.017
https://doi.org/10.1016/j.lindif.2015.08.017
https://doi.org/10.1525/aeq.2005.36.4.367
https://doi.org/10.1525/aeq.2005.36.4.367
https://doi.org/10.1002/sce.21677
http://refhub.elsevier.com/S0193-3973(25)00145-5/rf0200
http://refhub.elsevier.com/S0193-3973(25)00145-5/rf0200
http://www.jstor.org/stable/23351977
https://doi.org/10.3102/0002831216676572
https://doi.org/10.3102/0002831216676572
https://doi.org/10.1007/s11858-015-0730-3
https://doi.org/10.1007/s11858-015-0730-3
https://doi.org/10.1002/tea.21762

T.-y. Hsieh et al.

Nasir, N. S., & de Royston, M. M. (2013). Power, identity, and mathematical practices
outside and inside school. Journal for Research in Mathematics Education, 44,
264-287. https://doi.org/10.5951/jresematheduc.44.1.0264

Nasir, N. S., & Vakil, S. (2017). STEM-focused academies in urban schools: Tensions and
possibilities. Journal of the Learning Sciences, 26, 376-406. https://doi.org/10.1080/
10508406.2017.1314215

National Center for Education Statistics. (2022). National Assessment of Educational
Progress (NAEP), various years, 1990-2022 mathematics assessments.. Retrieved
from https://www.nationsreportcard.gov/highlights/mathematics/2022/.

National Center for Science and Engineering Statistics (NCSES). (2023). Diversity and
STEM: Women, minorities, and persons with disabilities 2023. Special Report NSF
23-315. Alexandria, VA: National Science Foundation. Available at https://ncses.nsf
.gov/wmpd.

National Mathematics Advisory Panel. (2008). Foundations for success: The final report of
the National Mathematics Advisory Panel. Washington, DC: U. S. Department of
Education.

Nicol, C., Archibald, J., & Baker, J. (2013). Designing a model of culturally responsive
mathematics education: Place, relationships and storywork. Mathematics Education
Research Journal, 25(1), 73-89. https://doi.org/10.1007/s13394-012-0062-3

Niemiec, C. P., & Ryan, R. M. (2009). Autonomy, competence, and relatedness in the
classroom: Applying self-determination theory to educational practice. Theory and
Research in Education, 7, 133-144. https://doi.org/10.1177/1477878509104318

Price, C. A, Kares, F., Segovia, G., & Loyd, A. B. (2019). Staff matter: Gender differences
in science, technology, engineering or math (STEM) career interest development in
adolescent youth. Applied Developmental Science, 23, 239-254. https://doi.org/
10.1080/10888691.2017.1398090

Rhodes, J. E., Spencer, R., Keller, T. E., Liang, B., & Noam, G. (2006). A model for the
influence of mentoring relationships on youth development. Journal of Community
Psychology, 34(6), 691-707. https://doi.org/10.1002/jcop.20124

Roberts, T., Jackson, C., Mohr-Schroeder, M. J., Bush, S. B., Maiorca, C., Cavalcanti, M.,
... Cremeans, C. (2018). Students’ perceptions of STEM learning after participating
in a summer informal learning experience. International Journal of STEM Education, 5
(1), 35. https://doi.org/10.1186/540594-018-0133-4

Robinson, C. D., & Loeb, S. (2021). High-impact tutoring: State of the research and priorities
for future learning (EdWorkingPaper: 21-384). Retrieved from Annenberg Institute at
Brown University: doi:10.26300/qf76-rj21.

Roehlkepartain, E. C., Pekel, K., Syvertsen, A. K., Sethi, J., Sullivan, T. K., & Scales, P. C.
(2017). Relationships first: Creating connections that help young people thrive.
Minneapolis, MN: Search Institute. https://www.search-institute.org/wp-content/up
loads/2017/12/2017-Relationships-First-final.pdf.

Scales, P. C., Hsieh, T., & Benson, P. L. (2022). Developmental assets and developmental
relationships. In R. J. Levesque (Ed.), Encyclopedia of adolescence. https://doi.org/
10.1007/978-3-319-32132-5_200-2

Scales, P. C., Pekel, K., Sethi, J., Chamberlain, R., & Van Boekel, M. (2019). Academic
year changes in student-teacher developmental relationships and their linkage to
middle and high school students’ motivation: A mixed methods study. Journal of
Early Adolescence, 40, 499-536. https://doi.org/10.1177/0272431619858414

Scales, P. C., Roehlkepartain, E. C., & Houltberg, B. J. (2022). The elements of
developmental relationships: A review of selected research underlying the framework.
Minneapolis: Search Institute Research Review & Synthesis Paper. https://www.sea
rch-institute.org/wp-content/uploads/2022/09/ElementsofDevelopmentalRelat
ionships-FINAL.pdf.

Scales, P. C., Van Boekel, M., Pekel, K., Syvertsen, A. K., & Roehlkepartain, E. C. (2020).
Effects of developmental relationships with teachers on middle-school students’
motivation and performance. Psychology in the Schools, 57, 646-677. https://doi.org/
10.1002/pits.22350

Search Institute. (2020). The intersection of developmental relationships, equitable
environments, and SEL [insights & evidence series]. Minneapolis, MN: Author. htt
ps://www.search-institute.org/wp-content/uploads/2020,/10/Insights-Evidence-DR
s-DEL.SEL-FINAL.pdf.

Sethi, J., & Scales, P. C. (2020). Developmental relationships and school success: How
teachers, parents, and friends affect educational outcomes and what actions students
say matter most. Contemporary Educational Psychology, 63. https://doi.org/10.1016/
j. cedpsych.2020.101904

Sieving, R. E., McRee, A. L., McMorris, B. J., Shlafer, R. J., Gower, A. L., Kapa, H. M,, ...
Resnick, M. D. (2017). Youth-adult connectedness: A key protective factor for

10

Journal of Applied Developmental Psychology 102 (2026) 101898

adolescent health. American Journal of Preventive Medicine, 52, $275-S278. https://
doi.org/10.1016/j.amepre.2016.07.037

Simpkins, S. D., Riggs, N. R., Ngo, B., Ettekal, A. V., & Okamoto, D. (2016). Designing
culturally responsive organized after-school activities. Journal of Adolescent Research,
32, 11-36. https://doi.org/10.1177/0743558416666169

Song, K., & Coppersmith, S. (2020). Working toward linguistically and culturally
responsive math teaching through a year-long urban teacher training program for
English learners. Journal of Urban Mathematics Education, 13, 60-86. https://doi.org/
10.21423/jume-v13i2a409

Soto-Lara, S., Yu, M. V. B., Pantano, A., & Simpkins, S. D. (2021). How youth-staff
relationships and program activities promote Latinx adolescent outcomes in a
university-community afterschool math enrichment activity. Applied Developmental
Science, 26, 619-637. https://doi.org/10.1080/10888691.2021.1945454

Starr, C. R., & Leaper, C. (2019). Do adolescents’ self-concepts moderate the relationship
between STEM stereotypes and motivation? Social Psychology of Education, 22,
1109-1129. https://doi.org/10.1007,/5s11218-019-09515-4

Sullivan, P. J., & Larson, R. W. (2010). Connecting youth to high-resource adults: Lessons
from effective youth programs. Journal of Adolescent Research, 25(1), 99-123.
https://doi.org/10.1177/0743558409350505

Syed, M., Santos, C., Yoo, H. C. B., & Juang, L. P. (2018). Invisibility of racial/ethnic
minorities in developmental science: Implications for research and institutional
practices. American Psychologist, 73, 812-826. https://doi.org/10.1037/
amp0000294

Syversten, A. K., Scales, P. C., Chavez, C., & Roehlkepartain, E. C. (2022). Developmental
relationships: A validity argument for research and practice. Manuscript submitted for
publication. Minneapolis: Search Institute.

Tenenbaum, L. S., Anderson, M. K., Jett, M., & Yourick, D. L. (2014). An innovative near-
peer mentoring model for undergraduate and secondary students: STEM focus.
Innovative Higher Education, 39, 375-385. https://doi.org/10.1007/510755-014-
9286-3

Ukpokodu, O. N. (2011). How do I teach mathematics in a culturally responsive way?:
Identifying empowering teaching practices. Multicultural Education, 19, 47-56.

Watt, H., Hyde, J., Petersen, J., Morris, Z., Rozek, C., & Harackiewicz, J. (2017).
Mathematics- a critical filter for STEM-related career choices? A longitudinal
examination among Australian and U.S. adolescents. Sex Roles, 77, 254-271. https://
doi.org/10.1007/s11199-016-0711-1

Williams, J. J., Tunks, J., Gonzalez-Carriedo, R., Faulkenberry, E., & Middlemiss, W.
(2016). Supporting mathematics understanding through funds of knowledge. Urban
Education. https://doi.org/10.1177/0042085916654523, 004208591665452.

Williams-Johnson, M., Cross, D., Hong, J., Aultman, L., Osbon, J., & Schutz, P. (2022).
“There are no emotions in math”: How teachers approach emotions in the classroom.
Teachers College Record, 110(8), 1574-1610. https://doi.org/10.1177/
016146810811000801

Wilson, A. T., Wang, X., Galarza, M. O., Knight, J., & Patino, E. (2023). Math attitudes
and identity of high schoolers impacted through participating in informal, near-peer
mentoring. International Journal of Research in Education and Science (IJRES), 9,
535-545. https://doi.org/10.46328/ijres.3093

Yeager, D. S., Hanselman, P., Walton, G. M., et al. (2019). A national experiment reveals
where a growth mindset improves achievement. Nature, 573, 364-369. https://doi.
org/10.1038/541586-019-1466-y

Yonas, A., Sleeth, M., & Cotner, S. (2020). In a “scientist spotlight” intervention, diverse
student identities matter. Journal of Microbiology & Biology Education, 21. https://
doi.org/10.1128/jmbe.v21i1.2013

Yu, M. B. V,, Hsieh, T., Lee, G., Jiang, S., Simpkins, S. D., & Pantano, A. (2022).
Promoting adolescents’ math motivational beliefs through competence support:
Culturally responsive practices in an afterschool program context. Contemporary
Educational Psychology, 68, Article 102028. https://doi.org/10.1016/j.
cedpsych.2021.102028

Yu, M. B. V,, Liu, Y., Hsieh, T., Lee, G., Simpkins, S. D., & Pantano, A. (2022). “Working
together as a team really gets them fired up™: Afterschool program mentoring
strategies to promote collaborative learning among adolescent participants. Applied
Developmental Science, 26, 347-361. https://doi.org/10.1080/
10888691.2020.1800467

Yu, M. V. B,, Liu, Y., Soto-Lara, S., Puente, K., Carranza, P., Pantano, A., & Simpkins, S. D.
(2021). Culturally responsive practices: Insights from a high-quality math
afterschool program serving underprivileged Latinx youth. American Journal of
Community Psychology, 68, 323-339. https://doi.org/10.1002/ajcp.12518


https://doi.org/10.5951/jresematheduc.44.1.0264
https://doi.org/10.1080/10508406.2017.1314215
https://doi.org/10.1080/10508406.2017.1314215
https://www.nationsreportcard.gov/highlights/mathematics/2022/
https://ncses.nsf.gov/wmpd
https://ncses.nsf.gov/wmpd
http://refhub.elsevier.com/S0193-3973(25)00145-5/rf0250
http://refhub.elsevier.com/S0193-3973(25)00145-5/rf0250
http://refhub.elsevier.com/S0193-3973(25)00145-5/rf0250
https://doi.org/10.1007/s13394-012-0062-3
https://doi.org/10.1177/1477878509104318
https://doi.org/10.1080/10888691.2017.1398090
https://doi.org/10.1080/10888691.2017.1398090
https://doi.org/10.1002/jcop.20124
https://doi.org/10.1186/s40594-018-0133-4
https://doi.org/10.26300/qf76-rj21
https://www.search-institute.org/wp-content/uploads/2017/12/2017-Relationships-First-final.pdf
https://www.search-institute.org/wp-content/uploads/2017/12/2017-Relationships-First-final.pdf
https://doi.org/10.1007/978-3-319-32132-5_200-2
https://doi.org/10.1007/978-3-319-32132-5_200-2
https://doi.org/10.1177/0272431619858414
https://www.search-institute.org/wp-content/uploads/2022/09/ElementsofDevelopmentalRelationships-FINAL.pdf
https://www.search-institute.org/wp-content/uploads/2022/09/ElementsofDevelopmentalRelationships-FINAL.pdf
https://www.search-institute.org/wp-content/uploads/2022/09/ElementsofDevelopmentalRelationships-FINAL.pdf
https://doi.org/10.1002/pits.22350
https://doi.org/10.1002/pits.22350
https://www.search-institute.org/wp-content/uploads/2020/10/Insights-Evidence-DRs-DEI.SEL-FINAL.pdf
https://www.search-institute.org/wp-content/uploads/2020/10/Insights-Evidence-DRs-DEI.SEL-FINAL.pdf
https://www.search-institute.org/wp-content/uploads/2020/10/Insights-Evidence-DRs-DEI.SEL-FINAL.pdf
https://doi.org/10.1016/j. cedpsych.2020.101904
https://doi.org/10.1016/j. cedpsych.2020.101904
https://doi.org/10.1016/j.amepre.2016.07.037
https://doi.org/10.1016/j.amepre.2016.07.037
https://doi.org/10.1177/0743558416666169
https://doi.org/10.21423/jume-v13i2a409
https://doi.org/10.21423/jume-v13i2a409
https://doi.org/10.1080/10888691.2021.1945454
https://doi.org/10.1007/s11218-019-09515-4
https://doi.org/10.1177/0743558409350505
https://doi.org/10.1037/amp0000294
https://doi.org/10.1037/amp0000294
http://refhub.elsevier.com/S0193-3973(25)00145-5/rf0355
http://refhub.elsevier.com/S0193-3973(25)00145-5/rf0355
http://refhub.elsevier.com/S0193-3973(25)00145-5/rf0355
https://doi.org/10.1007/s10755-014-9286-3
https://doi.org/10.1007/s10755-014-9286-3
http://refhub.elsevier.com/S0193-3973(25)00145-5/rf0365
http://refhub.elsevier.com/S0193-3973(25)00145-5/rf0365
https://doi.org/10.1007/s11199-016-0711-1
https://doi.org/10.1007/s11199-016-0711-1
https://doi.org/10.1177/0042085916654523
https://doi.org/10.1177/016146810811000801
https://doi.org/10.1177/016146810811000801
https://doi.org/10.46328/ijres.3093
https://doi.org/10.1038/s41586-019-1466-y
https://doi.org/10.1038/s41586-019-1466-y
https://doi.org/10.1128/jmbe.v21i1.2013
https://doi.org/10.1128/jmbe.v21i1.2013
https://doi.org/10.1016/j.cedpsych.2021.102028
https://doi.org/10.1016/j.cedpsych.2021.102028
https://doi.org/10.1080/10888691.2020.1800467
https://doi.org/10.1080/10888691.2020.1800467
https://doi.org/10.1002/ajcp.12518

	Developmental Relationships as a critical lever for equitable math learning
	Importance and affordances of relationships in math learning
	Theoretical framework: Positive youth development and Developmental Relationships
	Method
	The study contexts and participants
	Data collection and analysis
	Findings
	Express care: Relationship building at the personal level as a foundation
	Provide support: Scaffold to meet students where they are
	Challenge growth: A growth mindset and encouraging learning environment
	Share power: Vulnerability and respecting each youth’s math identity
	Expand possibilities: Making math meaningful to real life

	Discussion
	Limitations and future directions

	Conclusion
	CRediT authorship contribution statement
	Acknowledgements
	Data availability
	References


