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Background: Racial disparities in math remain a critical issue in the United States. 
For example, the U.S. educational system often fails to recognize or uplift the 
funds of knowledge and other cultural assets that Black and Latina/o students 
possess, which has implications for their engagement in math. The goal of this 
study is to understand, from the perspectives of Black and Latina/o students, 
what are the salient barriers for math engagement. Importantly, aligned with our 
strength orientation, we also aim to understand what assets-based strategies 
Black and Latina/o students use to navigate the barriers.
Results: Black and Latina/o students (n = 107) reported barriers to math 
engagement that span across the micro- (e.g., classroom management and 
structure), exo- (e.g., distractions from personal technology use), macro- (e.g., 
math stereotypes and misconceptions), and chrono-system (effects of COVID). 
To navigate those barriers, Black and Latina/o students identified various assets, 
such as study strategies, interactive instruction, good use of technology, peer 
support and collaborative learning, teacher support, positive teacher-student 
relationships, and family support and capital.
Conclusion: In presenting both the barriers Black and Latina/o students face 
for their math engagement, as well as the strength-based strategies they utilize 
to navigate such barriers, we present a holistic view of math engagement that 
centers the role of culture and contexts. Overall, our findings contribute to a 
more humanizing way to understand the educational inequities that Black and 
Latina/o students navigate in STEM.
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Introduction

Racial disparities in math remain a critical issue in the 
United States. Only 9% of Black students and 14% of Hispanic 
students in 8th grade meet NAEP (National Assessment of 
Educational Progress) proficiency, a stark contrast to 25% of their 
White peers (U.S. Department of Education, 2022). Such racial 
disparities in math performance have significant implications for 
both individual mobility and broader societal inequality, given 
that math is a critical gatekeeper for access and success in other 
fast-growing STEM fields (National Council of Supervisors of 
Mathematics and National Council of Teachers of Mathematics, 
2018; Stinson, 2004; Watt et al., 2017). The racial disparities also 
have implications for students’ day to day, including how they 
show up and engage in their math classes. Importantly, the racial 
disparities have structural roots–they are shaped by contextual 
factors that disproportionately influence Black, Latina/o,1 and 
other marginalized students’ experiences with math education. 
Despite these challenges, Black and Latina/o students actively 
draw on various strengths and cultural resources to persist in 
math. More research is needed to understand how these students 
navigate barriers using strength-based strategies. Using qualitative 
methods, this study explores the perspectives of Black and 
Latina/o students to identify the key challenges they face in math 
and the strategies they use to stay engaged.

Structural roots and systemic barriers

Much of the racial disparities in math can be  attributed 
to the structural and systemic barriers that disproportionately 
affect Black and Latina/o students. One key factor is the 
inequitable access to high-quality math learning opportunities, 
which persists throughout the K-12 pipeline in the U.S. (Davis 
et  al., 2019). In math classrooms, students experience both 
covert and overt biases, including stereotypes, microaggressions, 
and being overlooked for advanced classes (Copur-Gencturk 
et  al., 2020; Grossman and Porche, 2013). Such biases directly 
and indirectly shape students’ math engagement (Wang et  al., 
2024). For example, recent studies of middle and high 
school students from diverse racial and ethnic backgrounds 
found that perceptions of math/STEM teacher discrimination 
were associated with lower math/STEM engagement (Del Toro 
et  al., 2024; Mulvey et  al., 2022). As another example, some 
math curricula may lack cultural responsiveness or fail to 
reflect diverse perspectives (Collins, 2018; Mathews et al., 2022), 
which could hinder Black, Latina/o, and other marginalized 
students’ sense of belonging in the classroom, their motivation, 
and their ability to fully engage in math and reach their 
academic potential.

1  We use “Latina/o” as an umbrella term for people who identify as Hispanic, 

Latina/o/x/é, or Spanish origin. We acknowledge that the term “Latina/o” might 

not resonate with every individual categorized in this group, including those 

who hold a non-binary gender identity.

Black and Latina/o youths’ assets and 
resilience: a community cultural wealth 
perspective

Despite the structural and systemic barriers that they 
disproportionately face, Black and Latina/o youths continue to 
demonstrate resilience in math. The community cultural wealth model 
(Yosso, 2005), highlights that, although often unrecognized by 
educational systems, Black, Latina/o, and other students from 
marginalized backgrounds bring tremendous assets into the classroom. 
These include educational aspirations and resilience despite obstacles 
(aspirational capital), knowledge and skills for navigating complex and 
often racialized systems (navigational capital), motivation to fight 
against unfair systems (resistant capital), diverse communication skills 
(linguistic capital), access to community networks and support (social 
capital), and cultural and experiential knowledge passed through 
families (familial capital) (González et al., 2013; Nasir et al., 2008).

Studies from a cultural-wealth perspective suggest that Black, 
Latina/o, and other students from marginalized backgrounds bring 
these strengths into math learning spaces. For example, a recent 
systematic review found positive relations between parents’ STEM-
specific support and Black and Latina/o middle and high school 
students’ STEM motivational beliefs (Starr et al., 2022). McGee and 
Spencer’s (2015) study with high-achieving Black students in STEM 
showed that parents played a major role in fostering STEM success 
through instilling persistence, encouraging their self-efficacy, and 
serving as role models. Relatedly, studies have found that Black and 
Latina/o parents foster their children’s math and STEM learning by 
emphasizing the value of education as a pathway for better opportunities 
(Martin, 2006; Soto-Lara and Simpkins, 2022). These studies illustrate 
the rich familial capital and broader community cultural wealth that 
Black, Latina/o, and other marginalized students bring to math learning.

Over time, Black, Latina/o, and other students from marginalized 
backgrounds may internalize aspects of their community cultural wealth 
as personal strengths. For example, STEM can elicit assets such as critical 
consciousness that are particularly critical for the thriving of students 
from marginalized backgrounds (Mathews et al., 2025; Upadhyay et al., 
2021). Relatedly, the barriers that these students navigate in math may 
strengthen their motivation to disprove stereotypes (Fries-Britt and 
Onuma, 2020; Wilson and Matthews, 2024), though not to downplay the 
substantial emotional tolls that such a process of resiliency takes. These 
internal assets contribute to the development of strong and healthy 
math/STEM identities (Berry et al., 2011; Collins and Jones Roberson, 
2020). Despite the valuable assets that Black, Latina/o, and other 
marginalized students bring to math and STEM, the community cultural 
wealth framework remains underutilized in STEM research. A recent 
systematic review suggested that the community cultural wealth 
framework is still not widely used in STEM compared to studies that 
examine marginalized students from a deficit-based perspective (Denton 
et al., 2020). This gap underscores the need for more research that centers 
the strengths and lived experiences of marginalized students in STEM.

Theoretical framework: the cultural 
microsystem model

With the goal to understand the various and interrelated 
barriers and assets that Black and Latina/o students face and utilize 
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for their math engagement, we use the cultural microsystem model 
developed by Vélez-Agosto et al. (2017). The cultural microsystem 
model adapted Bronfenbrenner’s bioecological theory 
(Bronfenbrenner and Morris, 2006) by centering cultural processes 
as fundamental to development. Specifically, the cultural 
microsystem model drew upon Vygotsky’s Sociocultural Theory, 
Weisner’s Ecocultural Theory, and Rogoff ’s transformation of 
participation perspective to argue that culture is inseparable from 
human development and its layered contextual influences. As such, 
the cultural microsystem model recognizes that “mathematics, like 
all other forms of knowledge, is situated within a cultural context” 
(p. 262, Leonard et al., 2010).

We use the cultural microsystem model to guide this study for two 
main reasons. First, its bioecological foundation provides a framework 
for organizing math engagement barriers and assets across different 
ecological levels. Examining these factors at multiple levels allows us 
to understand how immediate environments, connections between 
those environments, and broader societal influences collectively shape 
math engagement. At the most immediate level, the microsystem 
includes students’ direct interactions within classrooms, families, and 
peer relationships. Beyond this, the exosystem consists of broader 
school structures and policies, such as access to resources, tracking, 
and school climate, which influence students indirectly. The 
macrosystem encompasses the larger societal and systemic forces that 
shape math engagement, including racialized perceptions of ability, 
structural inequities, and dominant cultural narratives about who is 
“good” at math. Lastly, the chronosystem captures the influences of 
time or historical context on students.

The other main rationale for using the cultural microsystem 
model to guide this study is that the model centers the role of cultural 
processes, which aligns with our focus to examine the inequities that 
Black and Latina/o students navigate in math learning. Importantly, 
centering the role of cultural processes also makes room to examine 
the assets and strengths that marginalized students draw upon to 
navigate the barriers, which ties back to the community cultural 
wealth perspective (Yosso, 2005) that we  reviewed in the 
previous section.

Current study

This study examines two central research questions: (1) What are 
the barriers to math engagement from the perspective of Black and 
Latina/o students? (2) What strengths-based strategies and assets are 
Black and Latina/o students utilizing to navigate these barriers?

We intentionally focus on the developmental period of 
adolescence for two main reasons. Firstly, students’ math motivation 
and engagement typically decline during this developmental period 
(Fredricks and Eccles, 2002; Denner et al., 2019; Gottfried et al., 2007; 
Martin et al., 2015; Musu-Gillette et al., 2015); making it critical to 
understand the factors that hinder and support students’ math 
engagement during this developmental period. Secondly, a significant 
milestone of adolescence is the negotiation of identities, including 
one’s math identity (Berry et al., 2011; Collins and Jones Roberson, 
2020). By examining both the barriers and the strategies that 
adolescents use to navigate them, this study offers important insights 
into how to better support Black and Latina/o students’ engagement 
and success in math.

Method

Study context

This study is part of a larger, three-year project that aims to 
develop a measure of Black and Latina/o students’ math engagement. 
The project took place in a school district that is located in the 
Minneapolis-St. Paul (MN) metropolitan area in Minnesota, 
U.S. All three middle schools (one is predominantly attended by 
White students, one is racially/ethnically diverse, and one is 
predominantly attended by student of color; see the notes section 
of Table  1 for more detail) and two high schools (one is 
predominantly attended by student of color, the other is 
predominantly attended by White students) in the district 
participated in this project. In this school district, most students 
take math all throughout middle school, but not necessarily all 
throughout high school since the state only requires three credits of 
math for graduation.

It is important to disclose these contextual information for this 
study as we  attend to issues of educational/math inequities and 
systemic barriers that students from marginalized backgrounds face. 
For example, according to recent (2019) data from the districts’ North 
Star system results (i.e., state-wide accountability indicators), Black 
students had a math achievement rate of 27 percent and Latina/o 
students had a rate of 31 percent, a stark contrast to the 54 percent 
state average (Minnesota Department of Education, 2019).

Approach to data collection and 
participant information

The data for this study came from focus groups conducted with 
50 Black and Latina/o students conducted in Spring 2023, and with 57 
Black and Latina/o students conducted in Spring 2024. See Table 1 for 
more detailed participant demographics. A qualitative approach was 
used to capture how Black and Latina/o students conceptualize math 
engagement, allowing for a deeper understanding of their experiences 
than surveys or standardized assessments might reveal. Focus groups 
were selected as the primary method because they provided a 
structured yet flexible setting where students could share their 
perspectives, reflect on their engagement in math, and build on one 
another’s insights (Creswell, 2012).

The focus group protocols were designed to explore how Black 
and Latina/o students experience engagement in math, with questions 
aimed at understanding both barriers and strength-based strategies 
(see Appendix 1 for full protocols). The Spring 2023 focus groups 
focused on understanding students’ experiences with math 
engagement and the factors that influence it. The discussions included 
questions about what makes students feel engaged or disengaged, the 
role of their learning environment, and the challenges they encounter 
in math classrooms. Students were also asked about barriers to 
engagement, including instructional practices, classroom interactions, 
and broader perceptions of who is seen as a “math person.” 
Additionally, the protocol included questions about strength-based 
strategies, prompting students to describe the resources and 
approaches they use to stay engaged, such as seeking support from 
teachers, peers, and family or using personal strategies to persist 
in math.
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TABLE 1  Participant background information.

Pseudonym School 
(group)

Grade Gender Race/Ethnicity Do you like math? Data 
collection 

year

Students

Barney AC (1) 6th Female Mixed/Black No 2023

Sam AC (1) 7th Girl African American No 2023

Camilla AC (1) 6th Female African American No 2023

Cruz AC (1) 6th Male Black I do not have an opinion 2023

Bobby AC (1) 6th Male African American Yes 2023

Abe AC (1) 7th Boy Black/African American Yes 2023

Sophia AC (1) 6th Female African American Yes 2023

Elpayaso AC (2) 6th Male Latino Yes 2023

Habiba AC (2) 6th Male Hispanic Yes 2023

Edgar AC (2) 6th Male Latino No 2023

Bee AC (2) 7th Female African American Yes 2023

Sarah AC (2) 7th Female Latino No 2023

KJ AC (2) 6th Girl Black/Asian No 2023

AK KJ (1) 8th Male African American Yes 2023

Ben KJ (1) 8th Male Latino Yes 2023

Caleb KJ (1) 8th Male Hispanic Yes 2023

Jacob KJ (1) 8th Male Black No 2023

Yussuf KJ (1) 8th Male Black No 2023

Abu KJ (1) 8th Male Black Yes 2023

Shumar KJ (2) 8th Male African American No 2023

Emily KJ (2) 8th Female Somali middle 2023

Helena KJ (2) 8th Female African American maybe 2023

Valeria KJ (2) 8th Female Hispanic/Latino idk 2023

Jasmine KJ (2) 8th Female African American yes 2023

Aisha KJ (2) 8th Girl/female Somali no 2023

Keke CM (1) 7th Girl Black Yes 2023

Riah CM (1) 6th Female Black Yes 2023

Alex CM (1) 7th Male Mexican American Yes 2023

Jordan CM (1) 8th Male African American Yes 2023

Amari CM (2) 6th Female Black Yes 2023

Smith CM (2) 8th Female Black Yes 2023

Brian CM (2) 8th Male Hispanic Yes 2023

Hector CM (2) 8th Male Hispanic Yes 2023

Luis CM (2) 8th Male Hispanic Yes 2023

Emma HRT (1) 10th Female African American Yes 2023

Jhonny HRT (1) 10th Male African American Yes 2023

Alan HRT (1) 10th Male Black/African American Yes 2023

Alax HRT (1) 10th Male Black/Hispanic Yes 2023

London HRT (1) 10th Female African American Yes 2023

Amani WLH (1) 9th Male Black/African American Yes 2023

Aliyah WLH (1) 9th Female Somali Yes and no 2023

Jess WLH (1) 11th Female Hispanic Yes and no 2023

(Continued)
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TABLE 1  (Continued)

Pseudonym School 
(group)

Grade Gender Race/Ethnicity Do you like math? Data 
collection 

year

Jacxs WLH (1) 11th Male African American Yes 2023

Blue WLH (1) 9th Female Hispanic Yes 2023

Jamal WLH (1) 9th Male African American Yes 2023

Salmi WLH (2) 10th Female African American Yes 2023

Carmen WLH (2) 9th Female Mexican Yes 2023

Isabel WLH (2) 9th Female Mexican/Hispanic Yes 2023

Bob WLH (2) 9th Male Hispanic/Latino Sometimes, depends on the unit 2023

Tomas WLH (2) 12th Male Hispanic Yes 2023

Eileen AC (1) 6th Female Mexican Kind of 2024

Alex AC (1) 7th Female Mexican Yes 2024

Leah AC (1) 7th Female Black & Asian Yes 2024

James AC (1) 6th Male Black Yes 2024

Gustavo AC (2) 6th Boy Hispanic Yes 2024

Kylie AC (2) 8th Female African American Yes 2024

Vanessa AC (2) 7th Female Mexican Yes 2024

Mason AC (2) 6th Boy Black Yes 2024

Willow AC (2) 7th Any German/Spanish/Swedish/Native Yes 2024

Stella KJ (1) 7th Female Black/African American Yes 2024

Hermione KJ (1) 6th Female Hispanic Yes 2024

Nora KJ (1) 8th Girl Somali Yes 2024

Sam KJ (1) 6th Male Latino/Hispanic Yes 2024

Thomas KJ (1) 6th Male African American Yes 2024

Bella KJ (1) 6th Female Hispanic Ecuadorian Yes 2024

Rosa KJ (1) 7th Female Somali/Black Yes 2024

Jay KJ (2) 8th Male Black Somali No 2024

Charles KJ (2) 6th Male African American No 2024

Anna KJ (2) 8th Female Mexican No 2024

Johnathan KJ (2) 7th Male Mexican, Salvadoran, Puerto Rican Yes 2024

Toby CM (1) 8th Girl Hispanic Yes 2024

Mercy CM (1) 8th Female Hispanic Yes 2024

Jamal CM (1) 8th Male Black Yes 2024

Miguel CM (1) 8th Male Hispanic Yes 2024

Tyrone CM (1) 8th Female African American/White Yes 2024

Junior CM (2) 7th Male Black/African American Yes 2024

Noah CM (2) 7th Male Mexican Yes 2024

King CM (2) 7th Male Black Yes 2024

Kimberly CM (2) 7th Female Mexican Yes 2024

Lebron CM (2) 7th Male Hispanic Yes 2024

Tyreese HRT (1) 10th Male African American (Black) Yes 2024

Eric HRT (1) 9th Male Hispanic No 2024

Ken HRT (1) 9th Male Black Yes 2024

Trey HRT (1) 10th Male African American Yes 2024

Neymar HRT (1) 9th Male Hispanic Yes 2024

(Continued)

https://doi.org/10.3389/feduc.2025.1645533
https://www.frontiersin.org/journals/education
https://www.frontiersin.org


Hsieh et al.� 10.3389/feduc.2025.1645533

Frontiers in Education 06 frontiersin.org

The Spring 2024 focus groups expanded on these discussions, 
incorporating questions to deepen understanding of how students 
experience support in math. Students were asked to recall specific 
moments when they felt supported, who provided that support, and 
how it influenced their engagement. The discussions also explored 
how students perceived others’ views of their math abilities and 
whether those perceptions affected their confidence and participation. 
These follow-up questions were intended to provide a more detailed 
understanding of the types of support that contribute to students’ 
engagement and persistence in math.

Each focus group consisted of 4 to 7 students, lasted approximately 
90 min (Spring 2023) or 60 min (Spring 2024), and was conducted in 
person. The student participants were recruited by teacher 
co-researchers who are part of the larger project team. The teacher 
co-researchers were informed of the purpose and goal of the focus 
groups and were asked to recruit students who identify as Black and/
or Latina/o. We  intentionally asked the teacher co-researchers to 
recruit students from a range of engagement levels in math to capture 
a diverse perspective of student’s lived experiences, which helps 
strengthen the transferability and thus trustworthiness of our data. 
When participants signed in for their focus group, they filled out a 
paper slip that asked for their grade, gender, race/ethnicity, and their 
response to the question “do you like math?” (see Table 1). All study 

procedures were approved by the Child Trends Institutional Review 
Board (IRB#: FWA00005835). Each student received a $50 electronic 
gift card as compensation for their time and insights.

Plan of analysis

All focus group discussions were audio-recorded and transcribed 
verbatim using an online transcription service. We  conducted a 
thematic analysis (Braun and Clarke, 2012), which involves 
identifying, analyzing, and interpreting patterns of meaning across 
qualitative data. Our analytic process was both theory-driven and 
flexible, guided by the cultural microsystem model (Vélez-Agosto 
et al., 2017), which helped us consider how students’ math engagement 
is shaped by factors at different levels—from classroom relationships 
and school environments to broader social and cultural dynamics.

To develop our initial codebook, the first author reviewed 
approximately half of the transcripts, creating preliminary codes 
informed by prior literature on math engagement and equity (Berry 
et al., 2011; Leonard et al., 2010; Denner et al., 2019). Our research 
team then collaboratively tested and refined this codebook by 
discussing examples and adjusting definitions based on additional 
student responses. For example, as students described personal 

TABLE 1  (Continued)

Pseudonym School 
(group)

Grade Gender Race/Ethnicity Do you like math? Data 
collection 

year

Joel HRT (1) 9th Male Hispanic Yes 2024

Daquan HRT (1) 10th Male Black Yes 2024

Evan/Josh HRT (1) 10th Male Black Yes 2024

Participant HRT (1) unknown Male Black presenting unknown 2024

Yussuf HRT (2) 9th Male Black/African American/Somali Yes 2024

Naz HRT (2) 9th Male African American Yes 2024

Jake HRT (2) 9th Male Black Yes 2024

Greg HRT (2) 10th Male Black Yes 2024

Bryce HRT (2) 9th Male Hispanic Yes 2024

Rock HRT (2) 9th Girl Black Yes 2024

Shane HRT (2) 9th Male Black Yes and no 2024

Lilly WLH (1) 11th Female Latino Sometimes 2024

Plush WLH (1) 11th Male Hispanic Yes 2024

Michaela WLH (1) 9th Female Black No 2024

Joe WLH (1) 10th Male Hispanic Yes 2024

Joaquin WLH (1) 11th Male Latino No 2024

Sprite WLH (2) 11th Female Black Yes 2024

Yaretzi WLH (2) 9th Female Mexican Yes 2024

Jess WLH (2) 11th Girl Hispanic Yes 2024

Oscar WLH (2) 10th Male Hispanic Yes 2024

Lauren WLH (2) 9th Female Black Yes 2024

Summer WLH (2) 9th Female African American Yes 2024

For schools, AC = Alexa Canady Middle School (racially/ethnically diverse), KJ = Katherine Johnson Middle School (predominantly attended by White students), CM = César Milstein Middle 
School (predominantly attended by student of color), HRT = Helen Rodríguez Trías High School (predominantly attended by White students), WLH = Walter Lincoln Hawkins High School 
(predominantly attended by student of color). We used participant’s self-reported race/ethnicity and gender identity verbatim to honor their voice.
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strategies—such as independently managing distractions or 
maintaining focus during challenging lessons—it became clear these 
did not fit neatly within existing ecological categories (micro, exo, 
macro). Thus, we added an intrapersonal category to more accurately 
reflect these individual-level approaches. As analysis progressed, 
we  noticed that some strategies students described were closely 
connected to specific challenges, while others offered more general 
support that cut across multiple types of barriers. We approached the 
analysis with this flexibility in mind, remaining grounded in what 
students said while also considering how their strengths related to the 
barriers they described.

All coding was conducted in Dedoose. Each transcript was 
initially coded by a team member and then reviewed by another to 
check for accuracy and consistency. The research team met regularly 
to review the transcripts together, clarify discrepancies, and ensure 
shared understanding of how codes were applied. After the coding 
phase, the first and second author met to cluster related codes into 
themes and finalize their definitions. We  also used memoing 
throughout the process to document emerging insights and reflect on 
how our interpretations evolved over time. Overall, the collaborative 
and iterative approach to coding helps strengthen the dependability 
and hence trustworthiness of our data analysis.

Positionality

This study was a team effort, and we are mindful of the various 
perspectives each of us brought to the team and how they might shape 
interpretation. Specifically, the study team, who are also the authors 
of this manuscript, consisted of five researchers (from four research 
organizations), as well as six students and five math teachers (from 
each of the five participating middle and high schools). With a team 
of this size, we drew on a wide range of personal, professional, and 
practice-based experiences related to equity and math education. 
We are also diverse in terms of our lived experiences with math. While 
all student co-researchers identified as Black and/or Latina/o, most of 
our teachers and researchers identified as White or Asian (American). 
Beyond these difference in our racialized experiences with math, the 
teachers and researchers in our team are also cognizant that our math 
upbringings differed from the students, partly due to generational 
differences. As part of the larger study, we met regularly and drew on 
each other’s expertise to inform our understanding and interpretation 
of the focus group data. For example, while the researchers were 
responsible for most of the data analysis in terms of coding, we relied 
on the student and teacher co-researchers for member checking, 
which helped strengthen the credibility and thus trustworthiness of 
our findings.

Results

Barriers to math engagement for black and 
Latina/o students

To answer research question 1, which focused on identifying 
barriers to math engagement, this section describes the challenges 
Black and Latina/o students reported across multiple ecological levels, 
organized using the cultural microsystem model. Table 2 summarizes 

the major themes, definitions and illustrative quotes related to 
these barriers.

Micro-level barriers
Six key barriers to math engagement for Black and Latina/o 

students emerged at the micro-level—that is, barriers rooted in 
students’ everyday interactions within their immediate settings, such 
as classrooms, peer groups, and home life. These included: negative 
teacher-student relationships, classroom management and structure, 
limited teacher support, peers as a distraction, family obligations and 
“limited” support, and lack of basic resources.

Negative teacher-student relationships were the most commonly 
mentioned barriers. Students shared how hard it was to stay engaged 
when they felt that their math teachers were rude, impatient, or 
dismissive—especially when asking for help. For example, 
Emily explained,

“I feel like I  do not want to ask my math teacher too much 
questions because like by the second question I ask, she like gets 
like irritated.”—Emily2 (Somali, female student in 8th grade).

These experiences often left students feeling embarrassed or 
unwelcome, weakening their confidence and willingness to engage. 
Students also recalled moments where they felt singled out or unfairly 
treated, contributing to a sense of exclusion in the classroom:

“I have a teacher in trimester two this year and she was, like, 
favoriting, like, students. And when I asked a question, she’d 
look at me like I was dumb or something. […] And then she 
would come and assist us, but after she explained one or two 
times, then she’d kind of be like, ‘Oh, why are you not getting 
this?’”—Salmi (African American, female student in 
10th grade).

Classroom management and structure also came up as a related 
barrier. Students noted that it was hard to concentrate when classmates 
were being disruptive or loud during instruction or work time. Some 
described feeling frustrated when their teachers had to focus more on 
managing behavior than on teaching. As Salmi (African American, 
female student in 10th grade) put it, “class needs to be  stopped 
sometimes for people to really focus.” In terms of classroom structure, 
students often spoke about lecture-style instruction (for example, 
when “[the teacher] talks more to the class than actually letting us do 
the work” [Jacob; Black, male student in 8th grade]) as disengaging. 
Some described these lessons as repetitive or disconnected from their 
own ways of learning. Others shared how the pace of instruction—
either too fast or too slow—affected their ability to follow along:

Aisha (Somali, female student in 8th grade): When she moves like 
too fast and I’m actually trying to keep up. And then like I’m in 
the middle of writing down a problem when she goes to the next 

2  All student and school names are pseudonyms to protect participant’s 

confidentiality. Students decided on their own pseudonyms during the assent 

process. We used participant’s self-reported race/ethnicity verbatim to honor 

their voice.
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TABLE 2  Barriers to math engagement for Black and Latina/o students.

Theme Definition Illustrative quote

Micro-level barriers

Negative teacher-

student 

relationships

Ways that students find it hard to engage in math because of the 

experiences and perceptions of negative interactions with their 

math teachers.

“I have a teacher in trimester two this year and she was, like, favoriting, like, 

students. And when I asked a question, she’d look at me like I was dumb or 

something. […] And then she would come and assist us, but after she explained 

one or two times, then she’d kind of be like, ‘Oh, why are you not getting this?’”—

Salmi

Classroom 

management and 

structure

Ways that math teachers manage or structure their classroom 

that have negative implications for students’ engagement. 

subcodes include: disruptive/distracting classroom, lecture style 

instruction, and teacher going too fast or slow.

“My math teacher, like—there’s no engaging. Like, she never asks you. Like, she 

just does the work on the board, and then you do it.”—Emily

Limited teacher 

support

Ways that math teachers’ lack of (proactive) support hinders 

students’ math engagement. Subcodes include: teacher not 

proactively helping; waiting too long to get teacher help

“Camilla: When I go up to her and ask for her help, she says—Sophia: She says, 

“Do it on your own.”

Camilla: Exactly. She says, “Do it on your own,” or, “Figure it out.” I asked for help 

and she did not help.

Sam: I’ll ask for help, and she was like, “You should have known this since last 

year.”

Peers challenges
Peers “messing around,” not working together, or in other ways 

distract students from engaging in math.
“I’m, like, more focused when my friends are not around” -Abe

Family obligations 

and “limited” 

support

Ways that student’s family obligations (e.g., chores, child care, 

work to supplement family income) and limited support from 

family members hinder their math engagement

“I feel like the type of math we are in, yeah, my parents aren’t able to help me with 

it anymore.” -Emma

Lack of basic 

resources

Ways that students find it hard to engage in math because they 

are hungry, tired, or because they do not have pencils to work 

with.

“This is more a personal problem for me. But, like, I did not have a pencil for, like, 

the past, like, month and a half. So I had to do it in pen. […] But, for math, they 

always say pencil, because, like—well, if you make a mistake… And it, like, 

stressed me out so much because it’s the only writing utensil I had. And I only had 

one pen, too. Like, if I lost that pen, I was screwed for the rest of the year. But, like, 

writing in pen, I do not recommend it.” -Isabel

Exo-level barriers

Distractions from 

personal technology 

use

Ways that technology distracts students from engaging math in 

a deep manner; for example, texting friends during class or 

using math apps to get the answers without learning the steps.

“Interviewer: In an ideal world, you would be most engaged in math if…

Carmen: I did not have my phone. I can admit, I use it a lot. But I use it after I’m 

done with all my work. But I would definitely be a lot more focused if I did not 

have it with me.”

School structures 

and policies

Ways that students’ math engagement was shaped by how math 

classes are positioned (in terms of schedule and importance) 

relative to other classes.

“Alan: And most of the time, the [math] homework is not even that big of a 

priority when other classes you have a lot bigger assignments to work on.

Emma: Yeah. I always make math my least prioritized.”

Macro-level barriers

Lack of 

representation

Ways that students find it hard to engage in math because the 

people they associate with being good at math do not typically 

look like them.

“Interviewer: Do you think math people look like you?

Carmen: No.

Interviewer: No. Why not?

Carmen: It’s usually a White person”

Math stereotypes 

and misconceptions

Ways that students find it hard to engage in math because of the 

way they see themselves or others see them in math.

“I think most people are surprised when they hear that I’m doing good in any 

class, actually.

I’m going to keep it all the way above. I think it’s because I’m black. When 

we talking about GPAs and stuff, they’d be like, “What’s your GPA? I bet it’s like 

a—and then they say a terrible number. I’m like, “Bro, who do you think I am, 

bro?””—Shane

Chrono-level barrier

Effects of COVID
Ways that students find it hard to engage in math after COVID 

diminished their motivation for school.

“I felt like since COVID happened, it just—it gave us a lot of slack, like, just 

sleeping in and not going to wake up, get dressed to go to school, kind of just, it 

gave us a lot of slack and never really had to tell because it was online. It’s not like 

I can-, you know. I did not really know the teacher’s email to ask them.”—Alax
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slide. I’m like, yeah, I’m not—and then she’s like, “We’ll come 
back.” And she never comes back to it.

Shumar (African American, male student in 8th grade): Yeah, she 
does do that, yeah. Sometimes I get distracted because I want to 
be able—um, I just like zone out for like, I feel like two seconds, 
and I look up and then the whole board is covered with a full 
bunch of different problems.

Jasmine (African American, female student in 8th grade): She’s 
too fast.

Limited teacher support was another related barrier students 
raised. While related to overall relationships with teachers, this theme 
focused more on the absence of meaningful academic help. In 
particular, students described teachers who were not mean or 
judgmental, but simply did not offer the kind of proactive instructional 
support they needed, as elaborated by Camilla, Sophia, and Sam below:

Camilla (African American, female student in 6th grade): When 
I go up to her and ask for her help, she says.

Sophia (African American, female student in 6th grade): She says, 
“Do it on your own.”

Camilla: Exactly. She says, “Do it on your own,” or, “Figure it out.” 
I asked for help and she did not help.

Sam (African American, female student in 7th grade): I’ll ask for 
help, and she was like, “You should have known this since last year.

Others shared how long wait times for help could lead to 
frustration or disengagement:

“This is not necessarily a teacher’s fault, but, like, we’ll 
be  getting work time, and then if you  have a question, the 
teacher will have to answer, like, everybody else’s question 
before you get to yours. And then, like, then if it’s taking so 
long, like, I’ll just put my hand down, and I’ll get off task. And 
I’ll just start talking, and then I’ll get yelled at, but, like, I was 
really just trying to get help but it wasn’t. It was just taking too 
long.”—Emma (African American, female student in 
10th grade).

Peer challenges also shaped students’ engagement in math. Some 
students shared that they found it easier to stay focused when working 
independently or when seated away from certain classmates who 
tended to talk during work time. As Abe (Black/African American boy 
in 7th grade) put it, “I’m more focused when my friends are not 
around.” While students valued opportunities to work with others, 
they noted that group work could sometimes be  unproductive—
particularly when their peers were not on task or when they were 
paired with students they did not know well. These situations made it 
harder to participate meaningfully or get support when needed.

Family obligations and “limited” support at home were additional 
challenges. Family obligations included taking care of siblings, working 
to support their family financially, and house chores (e.g., cooking and 
cleaning), which simply took away the time and capacity that students 

could be engaged in math. Students also mentioned that sometimes their 
parents cannot support them in the traditional sense (e.g., help with 
homework) because the math they are learning has surpassed their 
parents’ or is taught in a different way. Nonetheless, as we will discuss in 
the assets section, parents are supporting their children in other forms.

Lastly, lack of basic resources, though mentioned less frequently, 
also surfaced as a meaningful barrier. Some students talked about not 
having basic supplies like pencils or notebooks, while others said it 
was hard to focus when they were tired or had not eaten. These small 
but significant factors sometimes made it difficult to participate fully 
in class.

Together, these micro-level barriers highlight how everyday 
interactions at school and home—especially with teachers, peers, and 
family—shape students’ opportunities to participate meaningfully in 
math learning.

Exo-level barriers
Two main barriers emerged at the exo-level—contextual factors 

that students experienced indirectly through the systems and 
structures around them. These included distractions from personal 
technology use, and school structures and policies. Students were open 
about how being on their phones or receiving constant notifications 
made it difficult to focus during math class. While they chose to use 
technology resources—such as smartphones and apps like Photomath 
or ChatGPT—these tools exist within a broader digital environment 
shaped by what’s readily available in and outside of school. Students 
shared that this environment, often outside of students’ direct control, 
can make it harder to stay engaged or develop a deeper understanding 
of math concepts. Relying on these tools for quick answers might offer 
short-term help, but often limited students’ deeper understanding of 
math concepts.

In terms of school structures and policies, students described how 
it was difficult to stay focused in math class when it was held too early 
in the day, scheduled back-to-back in long block periods, or placed 
after particularly demanding classes. Some also noted that by the time 
they got to math, they already felt mentally exhausted. In addition to 
scheduling concerns, students discussed school policies—such as large 
class sizes or grading systems where math homework counted very 
little—as factors that shaped how much effort they put into math. For 
example, Alan and Emma described how competing priorities made 
math less urgent:

Alan (Black/African American, male student in 10th grade): And 
most of the time, the [math] homework is not even that big of a 
priority when other classes you have a lot bigger assignments to 
work on.

Emma (African American, female student in 10th grade): Yeah. 
I always make math my least prioritized.

These exo-level barriers point to how seemingly rather distant 
contextual factors—like schedules, grading systems, and 
technology use—can affect students’ ability to stay focused and 
prioritize math.

Macro-level barriers
At the macro level, students discussed two interconnected 

challenges—broader cultural and societal messages that shape students’ 
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perceptions of who belongs in math and what math is for. These 
included lack of representation and math stereotypes and misconceptions. 
Lack of representation came up when students reflected on who 
typically teaches math and who is most visible in advanced math 
classes. Several students noted that all their math teachers had been 
White, and some shared that they rarely saw Black or Latina/o students 
in higher-level math courses. When asked to describe “math people,” 
some students responded that “it’s usually a White person” and “it’s 
normally not a Black or Hispanic person.” These patterns shaped how 
students viewed themselves and others in relation to math and raised 
questions about who is expected to succeed in the subject.

Relatedly, math stereotypes and misconceptions further 
influenced students’ engagement. Students talked about assumptions—
often related to race—that others made about their academic 
performance. For example, Shane described being met with surprise 
when he shared that he was doing well in his classes, attributing the 
reaction to being Black. In his words:

“I think most people are surprised when they hear that I’m doing 
good in any class, actually. […] I think it’s because I’m Black.” – 
Shane (Black, male student in 9th grade).

Other students echoed these experiences. Yussuf (Black, male 
student in 8th grade), for instance, talked about how conversations 
about grades with peers of different racial backgrounds sometimes felt 
uncomfortable, leaving him to wonder whether bias played a role.

With respect to math misconceptions, some students described 
how math felt disconnected from their own lives and goals. Lauren, 
for example, remarked, “I do not think I’m just going to stop in the 
middle of the day to break down the quadratic formula.” Similarly, 
Jacob (Black, male student in 8th grade) talked about being 
“uninterested if I cannot think of a way to apply it to the real world.” 
Other students, like Eric and Neymar (Hispanic, male students in 9th 
grade), emphasized that if math felt more useful—especially in 
relation to future jobs or everyday situations—it might encourage 
more effort and interest. Together, these macro-level themes reflect 
broader messages students receive about who belongs in math and 
whether math feels meaningful to their lives—factors that shape how 
they approach math learning and participation.

Chrono-level barrier
One barrier that surfaced over time was the lingering effect of the 

COVID-19 pandemic. This theme reflects the chronosystem level, as 
it captures how students’ math engagement was shaped by significant 
life events and transitions occurring across time. Students described 
how the shift to online learning made it harder to stay motivated, 
build academic habits, and connect with teachers. These effects did 
not end when schools reopened. For some, group work—now a 
common feature in math classrooms—became more difficult, while 
others said they were less likely to speak up or ask for help than before.

Emma (African American, female student in 10th grade): Like, if 
COVID never happened because I  feel like that kind of, like, 
affected things.

Alax (Black/Hispanic, male student in 10th grade): I felt like since 
COVID happened, it just—it gave us a lot of slack. We never really 
had to tell because it was online.

Across these levels, Black and Latina/o students described a 
complex web of barriers that impacted their math engagement—
shaped by relationships, school conditions, structural norms, 
and lived experience. These barriers often left students feeling 
judged, discouraged, or unseen. In the next section, we explore 
the strategies and strengths students used to navigate 
these challenges.

Navigating barriers using strength-based 
strategies and assets

To answer research question 2—what strength-based strategies 
and assets Black and Latina/o students draw upon to stay engaged 
in math—this section highlights how students navigated the 
barriers they encountered. These findings are organized using the 
same ecological framework as before, with an added intrapersonal 
level to reflect self-directed strategies and internal motivations. No 
macro- or chrono-level responses emerged, as students focused on 
actions and supports that were immediate and within their 
control—such as their own habits, classroom interactions, and 
relationships. Table 3 summarizes the major themes, definitions and 
illustrative quotes related to these strength-based strategies 
and assets.

Intrapersonal-level assets and strategies
Students described three self-directed assets and strategies that 

helped them navigate common classroom challenges. These themes 
reflect the intrapersonal level, capturing students’ internal resources 
that they used to support their own math engagement. One theme, 
study strategies, reflected students’ intentional efforts to stay focused 
and productive, especially in distracting environments. These 
strategies included setting boundaries with peers, finding quiet 
places to work, using time management techniques, and knowing 
when to take breaks. For instance, Brian (Hispanic, male student in 
8th grade) shared that “sometimes, my friends are talking to me. 
I would, like, zone them out and, like, pay attention,” while another 
student (Evan; Black, male student in 10th grade) emphasized that 
making the choice to move seats was a way to take ownership over 
their learning.

Another theme was sense of success. For many students, 
engagement in math grew when they felt competent and confident—
even briefly. Bob explained how this feeling helped him reframe math 
as something meaningful, saying:

“Knowing how to do problems really well really, like, engages me 
personally… it’s like a reason to do it, like, other than you have 
to.”—Bob (Hispanic/Latino, male student in 9th grade)

This sense of success wasn’t only about performance; it was also 
about discovering personal relevance and capability. Willow and 
Vanessa, for example, highlighted how math offered multiple ways to 
reach a solution, allowing them to feel capable in their own ways:

Willow (German/Spanish/Swedish/Native, non-binary student in 
7th grade): I like how with math, there are just so many different 
ways you  can figure out the answer… There's like five other 
methods you can try out.
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Vanessa (Mexican, female student in 7th grade): Just getting the 
answer, knowing that I could do it… I would just be surprised that 
now I can do that easily.

These reflections suggest that feeling successful in math wasn’t 
about always knowing the right answer immediately—it was about the 
process, growth, and creative problem-solving. These experiences 
helped counteract barriers related to pacing, confidence, and lack of 
clarity in instruction.

A third intrapersonal theme was math utility—how students 
saw math connecting to real-life goals, interests, or responsibilities. 
For students who had previously questioned the relevance of math 

(as noted in macro-level barriers), finding practical or personal 
meaning made the subject more engaging. Shane, for instance, 
connected math to playing basketball, describing how time and 
score calculations relied on math skills. Similarly, Abe (Black/
African American boy in 7th grade) shared that once the content 
felt tied to “stuff we need to take in our lives,” he became more 
invested in class.

Together, these intrapersonal strategies and assets reveal how 
students actively made math matter to them—whether through focus, 
purpose, or real-world relevance. They offer a window into the 
resourcefulness students used to persist despite everyday barriers like 
distractions, discouragement, or doubts about math’s value.

TABLE 3  Navigating barriers using asset/strength-based strategies.

Theme Definition Illustrative quote

Intra-personal level strength-based strategies

Study strategies
Ways that student use positive study strategies to minimize 

distractions and thus engage in math

“Sometimes, my friends are talking to me. I would, like, zone them out and, like, pay 

attention”—Brian

Sense of success

Ways that student’s sense of success after completing a math 

problem serves as positive motivation for them to engage in 

math

“Last year, I had, like, a really, really high A, like, really close to 100%. And I was, like, 

really engaged in it, like you said, like, not just, like, doing it but, like, almost, like, being 

excited to, like, finish the problem, you know, like I know how this is going to be done. 

So I just want to do it ‘cause, like, I know how to do it. So knowing how to do problems 

really well really, like, engages me personally because, like, then—I do not know, uh, 

purpose is not the right word but it’s, like, a reason to, like, do it, like, other than 

you have to, like, you know?”—Bob

Math utility
Ways that students engage in math because they see how 

math is useful for their interests, futures, or everyday lives.

“The beginning of the year was, like, you review stuff. And I was, uh, like—I was asleep 

during classes. But, after, like, they started getting into, like, stuff that, that, that we need 

to take in our life—in our lives. I started, like, like, focusing more. And I started 

engaging.”—Abe

Micro-level strength-based strategies

Interactive 

instruction

Ways that students engage in math because it is taught in an 

interactive (e.g., hands-on, kinetic, gamified) manner.

“When I’m engaged the most is, like, when there’s, like, a variety of things that we are 

doing. Like, teachers will sometimes, like, just do the same thing over and over and over 

again. And it will just get boring but, like, then there’s teachers more like—they make 

coloring sheets out of, like, solving math problems. Or, like today, we played Bingo with 

math problems. When we are doing, like, whole class learning, we would write on our 

desks with, like, whiteboard markers.”—Isabel

Teacher support

Ways that students engage in math because of teacher (aid)‘s 

support, including individual help, encouragement, emotional 

support, etc.

“Even though it’s like your 100th question in the row, she’s (math teacher) still going to 

help you.”—Kimberly

Positive teacher-

student 

relationships

Ways that students engage in math because of the positive 

experiences and interactions with their math teachers.

“I think what really makes, like, a teacher—like, makes the classroom nicest [is] when 

they try to get to know you.”—Helena

Peer support and 

collaborative 

learning

Ways that peers support and work with each other to engage 

in math.

“Me and my friend, we always help each other because we ask our teacher to sit next to 

each other because we know how to help each other in the ways that both of us know. 

And then one of us is wrong, but the other one will know what to do. So it’s really fun 

and you learn faster with them.”—Bella

Family support 

and capital

Ways that family members provide encouragement, offer help, 

hold high expectations, serve as inspirations/role models, and 

reinforce mindsets that support math engagement.

Engage me to be better as a person and to make me and my family proud. I also try 

because my family did not graduate, like, my parents. So me knowing math, I could help 

them. So that’s what makes me, like, be focused on math. – Jess

Exo-level strength-based strategies

Good use of 

technology

Ways that technology facilitates student’s math engagement; 

for example, using math apps to receive detailed support that 

otherwise would not be available.

“Michaela: I used to use my phone, and I know teachers in the school is completely 

against Photomath, but that app actually kind of helps me because it breaks literally 

every single step.

Lily: It shows you the steps on how to do it, yeah. So that was really helpful.”
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Micro-level assets and strategies
At the micro level, five key themes supported students’ math 

engagement—assets rooted in students’ direct interactions with 
teachers, peers, and family members within their everyday school and 
home environments. These included interactive instruction, teacher 
support, positive teacher–student relationships, peer support and 
collaborative learning, and family support and capital. These often 
directly contrasted with barriers students described, showing how the 
same settings that posed challenges could also foster engagement 
when conditions were more supportive.

One of the most commonly mentioned assets was interactive 
instruction. This included hands-on activities, movement, games, and 
lessons with variety—each standing in contrast to the lecture-based 
styles that many students had described as boring or hard to follow. 
Isabel explained:

“We played Bingo with math problems. When we're doing, like, 
whole class learning, we  would write on our desks with, like, 
whiteboard markers.” – Isabel (Mexican/Hispanic, female student 
in 9th grade)

These kinds of activities helped students stay involved, especially 
those who had previously shared how they struggled to stay focused 
during long lectures or when the teacher moved too fast.

Teacher support was another central theme. In contrast to 
comments about teachers being unavailable or not proactive, students 
described what effective support looked like: breaking down problems, 
showing steps clearly, encouraging questions, and offering emotional 
encouragement. One student (Kimberly; Mexican, female student in 
7th grade) described a teacher who helped even with the “100th 
question in a row,” showing the kind of patience that helped them 
stay engaged.

Closely connected was positive student–teacher relationships. 
Whereas students described how dismissive or impatient interactions 
made it hard to ask for help, here students shared that when teachers 
took time to build relationships, it made a real difference. Helena shared:

“What really makes a teacher… makes the classroom nicest is 
when they try to get to know you.” – Helena (African American, 
female student in 8th grade)

Students also described teachers who started class with fun facts 
or emotional check-ins—small actions that helped build trust and 
made students feel cared for. These connections helped offset barriers 
around feeling judged or unsupported.

Beyond teachers, students also leaned on their peers as assets. The 
theme of peer support and collaborative learning captured how 
classmates helped each other understand content, stay motivated, and 
feel emotionally supported. Peer support took several forms—from 
offering clarity during challenging lessons to providing encouragement 
or simply helping each other stay on task. London captured the idea 
that sometimes, peers could break things down in ways that felt more 
accessible than teacher explanations:

“Sometimes I also feel like, kids understand it better when it's 
coming from their friends. Sometimes their friends can explain it 
better than the teacher can at times.” – London (African American, 
female student in 10th grade)

Students who felt highly engaged in math also described being in 
mutually supportive relationships, where they could both offer and 
receive help. For example, Bella emphasized how sitting next to her 
friend made math more collaborative and enjoyable:

“Me and my friend, we always help each other because we ask our 
teacher to sit next to each other because we know how to help 
each other in the ways that both of us know. And then one of us 
is wrong, but the other one will know what to do. So it's really fun 
and you learn faster with them.” – Bella (Hispanic Ecuadorian, 
female student in 6th grade)

Beyond academic support, peers were also a source of motivation 
and emotional reassurance. Jacob (Black, male student in 8th grade) 
noted that working alongside classmates helped him stay focused and 
want to keep up. Similarly, Jess and Jacxs described how their table 
group created a space where they could be  both productive 
and supported:

Jess (Hispanic, female student in 11th grade): In math, I find my 
friends in that class really helpful and they're always reassuring me 
if I'm doing okay… we're always finishing our work and helping 
each other out.

Jacxs (African American, male student in 11th grade): we all can 
be goofy, but then as soon as, like, time, like, walk in, we all walk 
in. We all get our stuff done.

These examples show that peers were not just sources of 
distraction—as some students mentioned as barriers —they were also 
a critical part of students’ learning environments, offering clarity, 
reassurance, and shared purpose.

This sense of motivation and belonging extended beyond the 
classroom. Students described drawing on family support and capital 
to stay engaged in math, even when their families could not directly 
help with math assignments. As noted earlier, many students faced 
family obligations such as caregiving responsibilities, work, or 
household chores, as well as limited academic help from parents 
unfamiliar with current math content. Yet, rather than framing these 
circumstances as only obstacles, students also highlighted how their 
families were a source of emotional encouragement, high expectations, 
and motivation. In particular, students spoke about family capital—
the values, priorities, and aspirations rooted in their home lives—as 
shaping their commitment to math. Jess, for example, explained how 
her desire to support her family and become a source of pride fueled 
her persistence:

“I also try because my family didn't graduate, like, my parents. So 
me knowing math, I could help them. So that's what makes me, 
like, be  focused on math.” – Jess (Hispanic, female student in 
11th grade)

This reflection resonated with her peers, who also described 
striving to meet expectations and set new milestones.

“Me and my sister was the first one to graduate on, like, my 
mother's side. And I'm gonna be  the second one, with my 
brother.” – Jacxs (African American, male student in 11th grade)
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These examples show how students’ math engagement was often 
tied to their family-oriented identities. Their commitment to learning 
math wasn’t only about individual achievement—it was about 
honoring their families, giving back, and achieving something 
meaningful together.

Exo-level assets and strategies
At the exo level, students identified good use of technology as a 

meaningful way to navigate engagement challenges—particularly 
when classroom instruction fell short or distractions were hard to 
avoid. While students acknowledged that overusing phones or relying 
on quick-answer apps like Photomath could get in the way of deeper 
learning, several also described more intentional and productive uses 
of these same tools. For example, digital resources like YouTube or 
Khan Academy helped clarify confusing topics, especially when 
students did not feel confident asking questions in class. Others turned 
to Photomath not to copy answers, but to review step-by-step solutions 
and reinforce what they had missed. These students were not passively 
consuming information—they were seeking out ways to stay engaged 
and fill in instructional gaps when support wasn’t readily available. As 
Michaela explained:

I know teachers in the school is completely against Photomath, 
but that app actually kind of helps me because it breaks literally 
every single step. – Michaela (Black, female student in 9th grade)

These examples show how students interacted with the broader 
digital environment in more purposeful ways—using technology 
resources to supplement instruction and stay on track in their 
learning. When classroom structures did not fully meet their needs, 
they turned to online supports to stay engaged and keep trying—
demonstrating resourcefulness and persistence even in less-than-
ideal conditions.

Discussion

The goal of this study was to understand the barriers that 
Black and Latina/o students face in their math engagement, as well 
as the strength-based strategies and assets they draw on to 
navigate such barriers. Students described barriers across multiple 
ecological levels—from immediate relationships with math 
teachers to broader societal messages about who belongs in 
math—and across different settings, including school, home, and 
digital spaces. The barriers are not to be taken lightly; they had 
real effects on students’ day-to-day math engagement. For 
instance, when students noticed that teachers favored some peers 
over others, it affected their willingness to participate—echoing 
past research on how perceptions of differential treatment can 
shape math identity (Berry et al., 2011). Similarly, students shared 
how stereotypes about who is “good” at math made them feel 
overlooked or underestimated, which aligns with prior studies 
showing how youth recognize and respond to racialized narratives 
about math ability (King and Pringle, 2018; Martin and Fisher-Ari, 
2021; Zavala and Hand, 2017). Our findings support Martin et al.’ 
(2010) argument that math is not neutral—ignoring the racialized 
barriers students face risks adopting a color-blind view of how 
math learning and engagement unfold.

But the focus of this study was not just on challenges. We aimed 
to go beyond identifying barriers, for example as inspired by the 
community cultural wealth model (Yosso, 2005), to examine how 
Black and Latina/o students actively navigate the barriers. This shift 
toward a strength-based lens is important because research on math 
engagement often emphasizes what students from marginalized 
backgrounds lack rather than what they bring (DePascale et al., 2024; 
Celedón-Pattichis et al., 2018). This study highlights the internal and 
external strengths students drew upon—from personal motivation 
and a sense of success to family values and supportive teachers. Our 
findings reflect not only the depth of students’ resilience but also their 
agency in shaping how they engage with math. The strategies they 
described were not reactive or isolated; rather, they reveal patterns of 
agentic engagement (Reeve and Tseng, 2011; Sengupta-Irving, 2016), 
which is grounded in students’ ability to shape and direct their own 
learning, often through communal and culturally anchored 
approaches. In this sense, our findings contribute to the body of 
literature that uplifts youth from marginalized backgrounds as 
engaged learners who actively negotiate systemic and structural 
barriers in math/STEM by drawing upon their cultural funds of 
knowledge and their forms of relational and communal learning 
(Calabrese Barton and Tan, 2018).

Importantly, many of the contextual factors students discussed 
appeared in both the barrier and strategy/asset sections of our 
findings. This duality reinforces what prior literature has shown: 
relationships with teachers (Lee et al., 2022; Pianta et al., 2012; Thomas 
and Berry, 2019), peers, and even technologies like Photomath can 
either support or hinder math engagement, depending on how they 
are experienced and used. For example, some students described peers 
as a source of distraction, while others spoke about classmates as 
motivators or co-learners. Likewise, technology could lead to mindless 
shortcuts or serve as a tool for deepening understanding, depending 
on the context. This complexity matters. It reminds us that engagement 
does not hinge on a single factor—it’s shaped by dynamic interactions 
between students and their environments. Tying back to our framing, 
this finding urges us to not see Black and Latina/o students as passive 
recipients of systemic and structural barriers, but rather as proactive 
problem solvers who learn to turn the very barriers they face into 
sources of support and motivation. In a sense, we should go beyond a 
simple barrier-asset binary and instead focus on understanding the 
complex processes through which Black and Latina/o students 
negotiate their math engagement within layered and ever-
evolving contexts.

Our analysis also suggests that the barriers and assets are often 
interconnected. For instance, a student managing responsibilities at 
home might also experience limited support at school or question 
their own ability because of broader stereotypes. In response to these 
overlapping challenges, students described strategies that were often 
flexible and broadly applicable. Organizing study time, seeking help 
from peers, or staying focused on personal goals were not limited to 
one kind of situation, but used across different contexts. While 
we organized these strategies by ecological level for clarity, students 
themselves did not necessarily describe them in distinct categories. 
Their reflections show how they draw on a range of strengths to stay 
engaged, adapting their approaches depending on the challenges 
they encounter.

Students primarily described strategies and assets tied to their 
immediate environments—such as mindset, peer and teacher 

https://doi.org/10.3389/feduc.2025.1645533
https://www.frontiersin.org/journals/education
https://www.frontiersin.org


Hsieh et al.� 10.3389/feduc.2025.1645533

Frontiers in Education 14 frontiersin.org

relationships, and classroom experiences—rather than broader 
systemic or structural influences. This focus may reflect their 
developmental stage and the kinds of challenges they encounter most 
directly. Still, their reflections offer important insight into the types of 
support they rely on to stay engaged in math.

Implications for practice

Taken together, our findings align with the call to conceptualize 
student engagement more holistically, socioculturally, and critically 
(Lawson and Lawson, 2013; Wang and Hofkens, 2020). A holistic 
perspective encourages schools to see engagement as more than 
student behavior or attention—it’s also about whether students have 
the resources they need to participate. For example, something as 
simple as coming to school with a pencil or notebook—basic but 
essential—was tied to whether students could meaningfully engage in 
math (Martinez and Ellis, 2023).

A sociocultural lens emphasizes the importance of instructional 
approaches that reflect and build on students’ lives and experiences. 
Tying back to our community cultural wealth framing (Yosso, 2005), 
the first step in engaging students from marginalized backgrounds is 
to recognize and uplift the diverse assets they bring into the classroom, 
which too often get overlooked. Many students in this study responded 
more positively to interactive, hands-on lessons than traditional 
lectures—highlighting the need for culturally responsive and engaging 
math instruction that taps into students’ funds of knowledge 
(González et al., 2001; Thomas and Berry, 2019). Similarly, students’ 
references to family motivation and community pride underscore the 
importance of affirming familial capital and making space for students’ 
identities and cultural values in math learning (Williams et al., 2016).

Representation also matters. Students’ comments about who they 
see in advanced math classes—and who they do not—underscore the 
importance of creating inclusive environments where all students can 
see themselves as capable math learners. This includes recruiting and 
retaining diverse educators, showcasing relatable math role models, 
and shifting dominant narratives about who “belongs” in math 
(Gladstone and Cimpian, 2021; Lee et al., 2022; Martin and Fisher-Ari, 
2021; Yonas et al., 2020).

Lastly, a critical perspective asks schools to reflect on their own 
structures and power dynamics. Students in our study did not 
always have consistent access to help, and sometimes had to work 
around instructional barriers. As Gutiérrez (2018) argues, 
rehumanizing math involves shifting power and authority toward 
students—designing classrooms where they can shape the learning, 
not just receive it.

Strengths, limitations, and future directions

One strength of the study is its attention to both contextual barriers 
and student agency, highlighting how engagement is shaped by systems 
yet also navigated by youth with intention and care. Our ecological 
approachsurfaced themes and patterns across layered contexts. However, 
because contextevolve over time, our study is limited in that it captures 
only snapshots of how students responded to challenges. Future research 
could take a more longitudinal or narrative approach to trace how 
students’ math engagement strategies evolve over time or across settings.

Another strength of this study is it being grounded in the voices of 
Black and Latina/o students. We intentionally did not compare between 
our Black and Latin/o participants, as our goal was to understand 
shared challenges and strategies. This scope, though, comes with 
limitations as we recognize that group-specific experiences exist and 
deserve further exploration. Future studies might take a more targeted 
approach to examine whether different student groups experience or 
respond to math engagement challenges in distinct ways. In fact, our 
data shows that there are tremendous diversity and nuances even 
within the Black and Latina/o student groups (e.g., see Table 1 for the 
various racial/ethnic and gender identities that students self-reported), 
this calls for studies that take a within-group approach to understand 
the unique, and often intersecting, lived experiences of students from 
marginalized backgrounds.

Conclusion

This study adds to a growing body of research that centers Black 
and Latina/o students’ voices, not just to highlight disparities in math, 
but to better understand how students engage, persist, and succeed 
in the face of complex challenges. Their perspectives are clear: they 
are motivated, observant, and full of insight about what helps or 
hinders them. By listening more closely to their voices—and 
designing learning environments that affirm their experiences and 
strengths—we can move closer to creating math classrooms where all 
students can thrive.

Data availability statement

The data used in this study are not publicly available due to 
IRB protection.

Ethics statement

The studies involving humans were approved by Child Trends 
Institutional Review Board. The studies were conducted in accordance 
with the local legislation and institutional requirements. Written 
informed consent for participation in this study was provided by the 
participants’ legal guardians/next of kin. Written informed consent 
was obtained from the individual(s) for the publication of any 
potentially identifiable images or data included in this article.

Author contributions

T-YH: Writing – original draft, Investigation, Writing – review & 
editing, Methodology, Conceptualization, Funding acquisition, 
Formal analysis. MY: Conceptualization, Writing  – original draft, 
Investigation, Writing – review & editing, Formal analysis, Funding 
acquisition, Methodology. SH: Conceptualization, Methodology, Data 
curation, Supervision, Investigation, Writing  – review & editing, 
Funding acquisition. AS: Validation, Data curation, Writing – review 
& editing. MC: Funding acquisition, Validation, Writing – review & 
editing. CK: Validation, Writing – review & editing. OR: Writing – 
review & editing, Validation.

https://doi.org/10.3389/feduc.2025.1645533
https://www.frontiersin.org/journals/education
https://www.frontiersin.org


Hsieh et al.� 10.3389/feduc.2025.1645533

Frontiers in Education 15 frontiersin.org

Adapted Measure of Math 
Engagement Research Group

The Adapted Measure of Math Engagement Research Group includes 
six students (Antonio Chavira, Brianna Espy, Ryan Ombongi, Serrah 
Ssemukutu, Salma Ahmed, and Diamond Tony-Uduhirinwa), five 
teachers (Nathan W. Earley, Karina Mazurek, Kathleen Morgan, Karla 
Rokke, and Ashly Tritch), and five researchers (Marisa Crowder, Samantha 
E. Holquist, Diane (Ta-Yang) Hsieh, Claire Kelley, and Mark Vincent B. Yu).

Funding

The author(s) declare that financial support was received for the 
research and/or publication of this article. This project is funded by 
the National Science Foundation, grant #2200437. Any opinions, 
findings, and conclusions or recommendations expressed in these 
materials are those of the authors and do not necessarily reflect the 
views of the National Science Foundation.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Generative AI statement

The author(s) declare that no Gen AI was used in the creation of 
this manuscript.

Any alternative text (alt text) provided alongside figures in this 
article has been generated by Frontiers with the support of artificial 
intelligence and reasonable efforts have been made to ensure accuracy, 
including review by the authors wherever possible. If you identify any 
issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/feduc.2025.1645533/
full#supplementary-material

References
Berry, R. Q., Thunder, K., and McClain, O. L. (2011). Counter narratives: examining 

the mathematics and racial identities of black boys who are successful with school 
mathematics. J. Afric. Am. Males Educ. 2, 10–23.

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

Bronfenbrenner, U., and Morris, P. A. (2006). “The bioecological model of human 
development” in Handbook of child psychology. ed. R. M. Lerner (Hoboken, NJ, USA: 
John Wiley & Sons, Inc), 793–828.

Calabrese Barton, A., and Tan, E. (2018). A longitudinal study of equity-oriented 
STEM-rich making among youth from historically marginalized communities. Am. 
Educ. Res. J. 55, 761–800. doi: 10.3102/0002831218758668

Celedón-Pattichis, S., Peters, S. A., Borden, L. L., Males, J. R., Pape, S. J., Chapman, O., 
et al. (2018). Asset-based approaches to equitable mathematics education research and 
practice. J. Res. Math. Educ. 49, 373–389. doi: 10.5951/jresematheduc.49.4.0373

Collins, K. H. (2018). Confronting color-blind STEM talent development: toward a 
contextual model for black student STEM identity. J. Adv. Acad. 29, 143–168. doi: 
10.1177/1932202X18757958

Collins, K. H., and Jones Roberson, J. (2020). Developing STEM identity and 
talent in underrepresented students: lessons learned from four gifted black males 
in a magnet school program. Gift. Child Today 43, 218–230. doi: 
10.1177/1076217520940767

Copur-Gencturk, Y., Cimpian, J. R., Lubienski, S. T., and Thacker, I. (2020). Teachers’ 
bias against the mathematical ability of female, black, and Hispanic students. Educ. Res. 
49, 30–43. doi: 10.3102/0013189X19890577

Creswell, J. W. (2012). Educational research: Planning, conducting, and evaluating 
quantitative and qualitative research. 4th Edn. Boston, MA: Pearson.

Davis, J., Anderson, C., and Parker, W. (2019). Identifying and supporting black male 
students in advanced mathematics courses throughout the K-12 pipeline. Gift. Child 
Today 42, 140–149. doi: 10.1177/1076217519842234

Del Toro, J., Legette, K., Christophe, N. K., Pasco, M., Miller-Cotto, D., and Wang, M.-T. 
(2024). When ethnic–racial discrimination from math teachers spills over and predicts the 
math adjustment of nondiscriminated adolescents: the mediating role of math classroom 
climate perceptions. Dev. Psychol. 60, 2242–2257. doi: 10.1037/dev0001833

Denner, J., Valdes, O., Dickson, D. J., and Laursen, B. (2019). Math interest and self-
concept among Latino/a students: reciprocal influences across the transition to middle 
school. J. Adolesc. 75, 22–36. doi: 10.1016/j.adolescence.2019.06.015

Denton, M., Borrego, M., and Boklage, A. (2020). Community cultural wealth in 
science, technology, engineering, and mathematics education: a systematic review. J. 
Eng. Educ. 109, 556–580. doi: 10.1002/jee.20322

DePascale, M., Bustamante, A. S., and Dearing, E. (2024). Strengths-based approaches 
to investigating early math development in family and community context: a conceptual 
framework. AERA Open 10:23328584241302059. doi: 10.1177/23328584241302059

Fredricks, J. A., and Eccles, J. S. (2002). Children's competence and value beliefs from 
childhood through adolescence: growth trajectories in two male-sex-typed domains. 
Dev. Psychol. 38, 519–533. doi: 10.1037/0012-1649.38.4.519

Fries-Britt, S. L., and Onuma, F. J. (2020). The role of family, race, and community as 
sources of motivation for black students in STEM. J. Minor. Achiev. Creat. Leaders. 1, 
151–187. doi: 10.5325/minoachicrealead.1.2.0151

Gladstone, J. R., and 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. Int. J. STEM Educ. 8:59. doi: 10.1186/s40594-021-00315-x

González, N., Andrade, R., Civil, M., and Moll, L. (2001). Bridging funds of distributed 
knowledge: creating zones of practices in mathematics. J. Educ. Stud. Plac. Risk 6, 
115–132. doi: 10.1207/s15327671espr0601-2_7

González, N., Moll, L. C., and Amanti, C. (Eds.) (2013). Funds of knowledge: 
Theorizing practices in households, communities, and classrooms. New York: Routledge.

Gottfried, A. E., Marcoulides, G. A., Gottfried, A. W., Oliver, P. H., and Guerin, D. W. 
(2007). Multivariate latent change modeling of developmental decline in academic 
intrinsic math motivation and achievement: childhood through adolescence. Int. J. 
Behav. Dev. 31, 317–327. doi: 10.1177/0165025407077752

Grossman, J. M., and Porche, M. V. (2013). Perceived gender and racial/ethnic barriers 
to STEM success. Urban Educ. 49, 698–727. doi: 10.1177/0042085913481364

Gutiérrez, R. (2018). “Introduction: the need to rehumanize mathematics” in 
Rehumanizing mathematics for black, indigenous, and Latinx students (annual 
perspectives in mathematics education). eds. I. Goffney, R. Gutiérrez and M. Boston, 
vol. 2018 (Reston, VA: National Council of Teachers of Mathematics).

King, N. S., and Pringle, R. M. (2018). Black girls speak STEM: counterstories of 
informal and formal learning experiences. J. Res. Sci. Teach. 56, 539–569. doi: 
10.1002/tea.21513

https://doi.org/10.3389/feduc.2025.1645533
https://www.frontiersin.org/journals/education
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/feduc.2025.1645533/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/feduc.2025.1645533/full#supplementary-material
https://doi.org/10.3102/0002831218758668
https://doi.org/10.5951/jresematheduc.49.4.0373
https://doi.org/10.1177/1932202X18757958
https://doi.org/10.1177/1076217520940767
https://doi.org/10.3102/0013189X19890577
https://doi.org/10.1177/1076217519842234
https://doi.org/10.1037/dev0001833
https://doi.org/10.1016/j.adolescence.2019.06.015
https://doi.org/10.1002/jee.20322
https://doi.org/10.1177/23328584241302059
https://doi.org/10.1037/0012-1649.38.4.519
https://doi.org/10.5325/minoachicrealead.1.2.0151
https://doi.org/10.1186/s40594-021-00315-x
https://doi.org/10.1207/s15327671espr0601-2_7
https://doi.org/10.1177/0165025407077752
https://doi.org/10.1177/0042085913481364
https://doi.org/10.1002/tea.21513


Hsieh et al.� 10.3389/feduc.2025.1645533

Frontiers in Education 16 frontiersin.org

Lawson, M. A., and Lawson, H. A. (2013). New conceptual frameworks for student 
engagement research, policy, and practice. Rev. Educ. Res. 83, 432–479. doi: 
10.3102/0034654313480891

Lee, A., Henderson, D. X., Corneille, M., Morton, T., Prince, K., Burnett, S., et al. 
(2022). Lifting black student voices to identify teaching practices that discourage and 
encourage STEM engagement: why #black teachers matter. Urban Educ. 59, 979–1011. 
doi: 10.1177/00420859211073898

Leonard, J., Brooks, W., Barnes-Johnson, J., and Berry, R. Q. (2010). The nuances and 
complexities of teaching mathematics for cultural relevance and social justice. J. Teach. 
Educ. 61, 261–270. doi: 10.1177/0022487109359927

Martin, D. B. (2006). Mathematics learning and participation as racialized forms of 
experience: African American parents speak on the struggle for mathematics literacy. 
Math. Think. Learn. 8, 197–229. doi: 10.1207/s15327833mtl0803_2

Martin, A. E., and 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. 
Sci. Educ. 105, 1076–1099 doi: 10.1002/sce.21677

Martin, D. B., Gholson, M. L., and Leonard, J. (2010). Mathematics as gatekeeper: 
power and privilege in the production of knowledge. J. Urban Math. Educ. 3, 12–24. doi: 
10.21423/jume-v3i2a95

Martin, A. J., Way, J., Bobis, J., and Anderson, J. (2015). Exploring the ups and downs 
of mathematics engagement in the middle years of school. J. Early Adolesc. 35, 199–244. 
doi: 10.1177/0272431614529365

Martinez, R. R., and Ellis, J. M. (2023). A national study exploring factors promoting 
adolescent college readiness in math and science (STEM-CR). Educ. Res. 52, 553–569. 
doi: 10.3102/0013189X231193309

Mathews, C. J., Cerda-Smith, J., Joy, A., Knox, J. L., Bañales, J., Medina, M., et al. 
(2025). Patterns of ethnic–racial identity and critical consciousness and associations 
with science, technology, engineering, and math engagement and perceived barriers: a 
latent class analysis of youth of color. Cult. Divers. Ethn. Minor. Psychol. 31, 776–789. 
doi: 10.1037/cdp0000716

Mathews, C. J., Robinson, D., and Wilkes, C. E. (2022). Cultivating black liberatory 
spaces in science, technology, engineering, and mathematics education: what does it 
take? Front. Educ. 7:985455. doi: 10.3389/feduc.2022.985455

McGee, E., and Spencer, M. B. (2015). Black parents as advocates, motivators, and 
teachers of mathematics. J. Negro Educ. 84, 473–490. doi: 10.7709/jnegroeducation.84.3.0473

Minnesota Department of Education. (2019). The state of our students. Retrieved from 
https://www.lrl.mn.gov/docs/2019/other/190959.pdf

Mulvey, K. L., Mathews, C., Knox, J., Joy, A., and Cerda-Smith, J. (2022). The role of 
inclusion, discrimination, and belonging for adolescent science, technology, engineering 
and math engagement in and out of school. J. Res. Sci. Teach. 59, 1447–1464. doi: 
10.1002/tea.21762

Musu-Gillette, L. E., Wigfield, A., Harring, J. R., and Eccles, J. S. (2015). Trajectories 
of change in students’ self-concepts of ability and values in math and college major 
choice. Educ. Res. Eval. 21, 343–370. doi: 10.1080/13803611.2015.1057161

Nasir, N. S., Hand, V., and Taylor, E. V. (2008). Culture and mathematics in 
school: boundaries between “cultural” and “domain” knowledge in the  
mathematics classroom and beyond. Rev. Res. Educ. 32, 187–240. doi: 
10.3102/0091732X07308962

National Council of Supervisors of Mathematics and National Council of Teachers of 
Mathematics. (2018). Building STEM education on a sound mathematical foundation: A 
joint position statement on STEM from the National Council of supervisors of mathematics 
and the National Council of teachers of mathematics. Academies Press: Cambridge, MA, 
USA. Available online at: https://www.nctm.org/Standards-and-Positions/Position-
Statements/Building-STEM-Education-on-a-Sound-Mathematical-Foundation/

Pianta, R. C., Hamre, B. K., and Allen, J. P. (2012). “Teacher-student relationships and 
engagement: conceptualizing, measuring, and improving the capacity of classroom 
interactions” in Handbook of research on student engagement. eds. S. Christenson, A. 
Reschly and C. Wylie (Boston, MA: Springer).

Reeve, J., and Tseng, C.-M. (2011). Agency as a fourth aspect of students’ engagement 
during learning activities. Contemporary Educational Psychology, 36, 257–267. doi: 
10.1016/j.cedpsych.2011.05.002

Sengupta-Irving, T. (2016). Doing things: organizing for agency in mathematical 
learning. J. Math. Behav. 41, 210–218. doi: 10.1016/j.jmathb.2015.10.001

Soto-Lara, S., and Simpkins, S. D. (2022). Parent support of Mexican-descent high 
school adolescents’ science education: a culturally grounded framework. J. Adolesc. Res. 
37, 541–570. doi: 10.1177/0743558420942478

Starr, C. R., Tulagan, N., and Simpkins, S. D. (2022). Black and Latinx adolescents’ 
STEM motivational beliefs: a systematic review of the literature on parent STEM 
support. Educ. Psychol. Rev. 34, 1877–1917. doi: 10.1007/s10648-022-09700-6

Stinson, D. W. (2004). Mathematics as “gate-keeper” (?): three theoretical perspectives 
that aim toward empowering all children with a key to the gate. Math. Educ. 14, 8–18. 
doi: 10.63301/tme.v14i1.1865

Thomas, C. A., and Berry, R. Q. (2019). A qualitative metasynthesis of culturally 
relevant pedagogy & culturally responsive teaching: unpacking mathematics teaching 
practices. J. Math. Educ. Teach. College 10, 21–30. doi: 10.7916/jmetc.v10i1.1668

U.S. Department of Education. (2022). Institute of Education Sciences, National 
Center for education statistics, National Assessment of educational Progress (NAEP), 
2022 mathematics assessments. Available online at: https://www.nationsreportcard.gov/
mathematics/nation/achievement/?grade=8

Upadhyay, B., Coffino, K., Alberts, J., and Rummel, A. (2021). STEAM education for 
critical consciousness: discourses of liberation and social change among sixth-grade 
students. Asia Pac. Sci. Educ. 7, 64–95. doi: 10.1163/23641177-bja10020

Vélez-Agosto, N. M., Soto-Crespo, J. G., Vizcarrondo-Oppenheimer, M., 
Vega-Molina, S., and García Coll, C. (2017). Bronfenbrenner’s Bioecological Theory 
Revision: Moving Culture From the Macro Into the Micro. Perspectives on Psychological 
Science, 12, 900–910. doi: 10.1177/1745691617704397

Wang, M. T., Henry, D. A., Wu, W., Del Toro, J., and Huguley, J. P. (2024). Racial 
stereotype and black adolescents' math achievement: unpacking the socio-cognitive 
mechanisms. J. Sch. Psychol. 106:101350. doi: 10.1016/j.jsp.2024.101350

Wang, M. T., and Hofkens, T. (2020). Beyond classroom academics: a school-wide and 
multi-contextual perspective on student engagement in school. Adolesc. Res. Rev. 5, 
419–433. doi: 10.1007/s40894-019-00115-z

Watt, H., Hyde, J., Petersen, J., Morris, Z., Rozek, C., and 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. doi: 10.1007/s11199-016-0711-1

Williams, J. J., Tunks, J., Gonzalez-Carriedo, R., Faulkenberry, E., and Middlemiss, W. 
(2016). Supporting mathematics understanding through funds of knowledge. Urban 
Educ. 55, 476–502. doi: 10.1177/0042085916654523

Wilson, M., and Matthews, J. S. (2024). Black adolescents’ motivation to resist the false 
dichotomy between mathematics achievement and racial identity. NPJ Sci. Learn. 9:15. 
doi: 10.1038/s41539-024-00219-9

Yonas, A., Sleeth, M., and Cotner, S. (2020). In a “scientist spotlight” intervention, diverse 
student identities matter. J. Microbiol. Biol. Educ. 21:21.1.15. doi: 10.1128/jmbe.v21i1.2013

Yosso, T. J. (2005). Whose culture has capital? A critical race theory discussion of 
community cultural wealth. Race Ethn. Educ. 8, 69–91. doi: 10.1080/1361332052000341006

Zavala, M. d. R., and Hand, V. (2017). Conflicting narratives of success in mathematics 
and science education: challenging the achievement-motivation master narrative. Race 
Ethn. Educ. 22, 802–820. doi: 10.1080/13613324.2017.1417251

https://doi.org/10.3389/feduc.2025.1645533
https://www.frontiersin.org/journals/education
https://www.frontiersin.org
https://doi.org/10.3102/0034654313480891
https://doi.org/10.1177/00420859211073898
https://doi.org/10.1177/0022487109359927
https://doi.org/10.1207/s15327833mtl0803_2
https://doi.org/10.1002/sce.21677
https://doi.org/10.21423/jume-v3i2a95
https://doi.org/10.1177/0272431614529365
https://doi.org/10.3102/0013189X231193309
https://doi.org/10.1037/cdp0000716
https://doi.org/10.3389/feduc.2022.985455
https://doi.org/10.7709/jnegroeducation.84.3.0473
https://www.lrl.mn.gov/docs/2019/other/190959.pdf
https://doi.org/10.1002/tea.21762
https://doi.org/10.1080/13803611.2015.1057161
https://doi.org/10.3102/0091732X07308962
https://www.nctm.org/Standards-and-Positions/Position-Statements/Building-STEM-Education-on-a-Sound-Mathematical-Foundation/
https://www.nctm.org/Standards-and-Positions/Position-Statements/Building-STEM-Education-on-a-Sound-Mathematical-Foundation/
https://doi.org/10.1016/j.cedpsych.2011.05.002
https://doi.org/10.1016/j.jmathb.2015.10.001
https://doi.org/10.1177/0743558420942478
https://doi.org/10.1007/s10648-022-09700-6
https://doi.org/10.63301/tme.v14i1.1865
https://doi.org/10.7916/jmetc.v10i1.1668
https://www.nationsreportcard.gov/mathematics/nation/achievement/?grade=8
https://www.nationsreportcard.gov/mathematics/nation/achievement/?grade=8
https://doi.org/10.1163/23641177-bja10020
https://doi.org/10.1177/1745691617704397
https://doi.org/10.1016/j.jsp.2024.101350
https://doi.org/10.1007/s40894-019-00115-z
https://doi.org/10.1007/s11199-016-0711-1
https://doi.org/10.1177/0042085916654523
https://doi.org/10.1038/s41539-024-00219-9
https://doi.org/10.1128/jmbe.v21i1.2013
https://doi.org/10.1080/1361332052000341006
https://doi.org/10.1080/13613324.2017.1417251

	Strength-based strategies and assets that Black and Latina/o middle and high school students use to navigate contextual barriers of math engagement
	Introduction
	Structural roots and systemic barriers
	Black and Latina/o youths’ assets and resilience: a community cultural wealth perspective
	Theoretical framework: the cultural microsystem model
	Current study

	Method
	Study context
	Approach to data collection and participant information
	Plan of analysis
	Positionality

	Results
	Barriers to math engagement for black and Latina/o students
	Micro-level barriers
	Exo-level barriers
	Macro-level barriers
	Chrono-level barrier
	Navigating barriers using strength-based strategies and assets
	Intrapersonal-level assets and strategies
	Micro-level assets and strategies
	Exo-level assets and strategies

	Discussion
	Implications for practice
	Strengths, limitations, and future directions

	Conclusion

	References

