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In the midst of an expanding knowledge-based economy, there remains a policy emphasis on increasing the 
number of professionals in science, technology, engineering, and mathematics (STEM) within the United 
States. In addition to a general interest in increasing STEM pathways for all students, there have been con-
centrated efforts to expand opportunities and STEM-related academic achievement for Black and Latinx 
students because of their underrepresentation in many of these fields. This critical quantitative study em-
ploys large-scale national data to examine an important outcome for Black and Latinx students’ STEM aca-
demic trajectories—their math achievement during high school. A strength-based role strain and adaptation 
approach is employed to investigate how students’ math challenges and math-related multilevel strengths 
(i.e., positive psychological attributes and social supports) combine to influence their math achievement. 
Furthermore, we examine how the relationship between students’ strengths and achievement may be moder-
ated by their prior math challenges. The findings suggest that some aspects of Black and Latinx students’ 
strengths (e.g., math identity, math self-efficacy, and math-related social support) are positively related to 
their achievement; however, in some instances, the nature of these relationships may differ according to 
students’ prior math challenges. Based upon these findings, the authors advance a theory of strain-induced 
performance–perception misalignment that emphasizes how students’ prior math challenges may create a 
barrier to the potential benefits of positive math-related psychological orientations. Implications for the 
following are discussed: theory; educational practice regarding social supports and the need to change 
educators’ psychological dispositions; and opportunity gaps and STEM education policy.

KEY WORDS: critical quantitative research, math achievement, Black students, 
Latinx students, STEM education, student role strain and adaptation, psychological 
disposition, math identity, math self-efficacy, math social support

1. INTRODUCTION

In the midst of an expanding knowledge-based economy, there has been a persistent 
policy emphasis on increasing the number of professionals in science, technology, en-
gineering, and mathematics (STEM) within the United States in order for the country 
to remain a thought-leader in technology and innovation. For example, in 2018, the 
National Science and Technology Council Committee on STEM Education published 
a five-year federal strategy to improve STEM education nationally (National Science 
and Technology Council, 2018). This plan outlined various federal activities and in-
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vestments to meet the following objectives: improve national STEM literacy; increase 
diversity, equity, and inclusion in STEM; and prepare the future STEM workforce. 

In addition to a general interest in increasing pathways into STEM professions for 
all students, there have been concentrated efforts to expand opportunities for Black and 
Latinx students in particular because of their historic underrepresentation in many of 
these fields. For example, engineering education statistics data suggest a substantial 
increase in the percentage of engineering degrees awarded to Black and Latinx students 
from 2010 to 2015, with undergraduate engineering degrees conferred to Black gradu-
ates increasing by 35% and degrees awarded to Latinx graduates increasing by 79%. 
Despite these increases, in 2015, Black graduates earned only 4% of all undergraduate 
engineering awards, and Latinx graduates earned only 11% (Anderson et al., 2018). 
Because of these longstanding representation challenges, federal organizations such as 
the National Science Foundation have made broadening STEM participation for under-
represented groups a policy priority (National Science Foundation, 2008).

While a number of efforts to bolster the STEM workforce have emerged at the post-
secondary level, pathways into STEM careers generally begin before students enter col-
lege (French et al., 2005; Gottfried and Plasman, 2018; Means et al., 2018; Zhang et al., 
2004). Black and Latinx students’ experiences within K-12 systems provide the necessary 
foundation for STEM major choice in college and later careers in STEM professions. Ac-
cordingly, initiatives to bolster STEM pathways should consider a K-16 lens that con-
nects educational outcomes in both K-12 and collegiate settings. One area of importance 
regarding STEM pathways for Black and Latinx students is their achievement in STEM 
areas during high school, which can serve as a gatekeeper to STEM major choice upon 
college entry. Research notes that these students generally have lower high school prepa-
ration in STEM subjects (Flores, 2007; Morgan et al., 2016), often because of educational 
opportunity gaps within the under-resourced schools that many attend (Ladson-Billings, 
2006; Milner, 2012). In addition, an emerging body of STEM education research seeks 
to better understand successful outcomes for racially marginalized students in non-deficit 
ways that examine how the strengths these students bring to learning environments may 
help to promote success despite prior challenges or strains (Burt et al., 2019; Howell et 
al., 2019; Williams, 2014a,b; Williams et al., 2016, 2019, 2020).

Building upon this body of research, this study employs role strain and adaptation 
framing to critically examine how Black and Latinx students’ challenges and strengths 
combine to influence their achievement in a subject that is foundational to many STEM 
majors and careers: mathematics (Hagedorn and DuBray, 2010; National Council of 
Teachers of Mathematics, 2018). Guided by the Bowman role strain and adaptation model 
(BRSAM) (Bowman, 2006), this research examines how the prior math challenges (i.e., 
math-related strain) that Black and Latinx students bring to educational settings relates 
to their later math achievement (Bowman, 2006). From a strength-based perspective, this 
study also examines how these students’ personal and social (i.e., multilevel) strengths 
may influence achievement in addition to their math strain. Moreover, this research seeks 
to better understand how the relationship between Black and Latinx students’ multilevel 
strengths and achievement may differ based upon their prior math challenges. Existing 
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STEM education research notes the influence of both math strain and strengths on math 
achievement, and how the relationships between strengths and achievement may differ 
based upon students’ prior math outcomes (Williams, 2020). As a complement to this 
broader research, this study focuses on Black and Latinx students in particular because 
of their underrepresentation in a number of STEM areas, and a long-standing need to 
understand the experiences of these racially marginalized groups in order to broaden their 
STEM participation. Furthermore, it takes a critical approach by employing a conceptual 
framework particularly relevant for understanding the experiences of underrepresented 
students as suggested in other critical quantitative research regarding racially marginal-
ized students in STEM (Williams, 2014b). The following research questions are explored:

1.	How do Black and Latinx students’ math-related strain and multilevel strengths 
relate to their math achievement in high school?

2.	Does the relationship between Black and Latinx students’ math-related multilevel 
strengths and math achievement differ based upon their math-related strain?

2. LITERATURE REVIEW

Racial differences in math achievement have often been discussed with an emphasis on 
disparities between Black and Latinx students compared to their White and Asian peers. 
Existing literature suggests that a number of factors help to explain these disparities. For 
example, one aspect of existing literature notes Black and Latinx students’ preparation 
barriers and inequities (Adams et al., 2017; Flores, 2007); however, other research high-
lights the assets that these students bring to educational spaces that can help to promote 
math achievement such as positive math-related psychological orientations, as well as 
support from family, friends, and school representatives (Williams et al., 2016, 2019). 
The following discussion outlines existing literature regarding math proficiency barriers 
for Black and Latinx students, as well as the positive influences of their math-related 
dispositions and support systems on their math success.

2.1 �Opportunity Gaps and Math Proficiency Barriers for Black and Latinx 
Students

Research notes important linkages between students’ preparation and achievement, es-
pecially in mathematics (McGee and Pearman, 2014). Studies indicate that prior math 
performance is positively associated with later math achievement for both Black students 
(Strayhorn, 2010) and Latinx students (Carpenter, 2008; Stevens et al., 2004). Moreover, 
a lack of proficiency in mathematics can result in later math challenges that can have 
lasting effects. Early proficiency is largely a function of the content to which students are 
exposed. Course rigor and prior achievement levels are critical elements in order to better 
understand later math outcomes (Davenport et al., 2013; Tyson et al., 2007). Within the 
literature on math achievement and racially marginalized students, there is substantial evi-
dence that Black and Latinx students’ ability to do well in mathematics is often hindered 
by educational opportunity gaps. There are significant disparities in early exposure to rig-
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orous math content that often put Black and Latinx students at a severe disadvantage (Dal-
ton et al., 2007; Ingels and Dalton, 2008; Morton and Riegle-Crumb, 2019). For example, 
Flores (2007) investigated course-taking patterns and math achievement among Black and 
Latinx high school students and found that they had fewer opportunities to enroll in ad-
vanced math courses compared to their White peers. Other studies conducted by Adams et 
al. (2017) noted that exclusionary practices in math course taking represent a critical bar-
rier to student achievement and interest in STEM-related programs in high school and col-
lege. Multiple studies point out that early access to rigorous content promotes early math 
proficiency, which is a significant predictor of students’ later high school math achieve-
ment (Adams et al., 2017; Covington et al., 2019). It follows that lower levels of early 
math proficiency operate as a barrier to Black and Latinx students’ future math success. 
Research also notes the positive relationship between math achievement and longer-term 
outcomes such as STEM persistence—particularly for Black students with high levels of 
prior math training (Andersen and Ward, 2014).

2.2 �Positive Math-Related Psychological Dispositions and Math 
Achievement

In addition to prior exposure and proficiency, several studies have investigated rela-
tionships between students’ psychological dispositions and their math achievement and 
related STEM outcomes (Anderson and Ward, 2014; Ramirez et al., 2015; Safavian 
and Conley, 2016; Young et al., 2019; Williams et al., 2016, 2019, 2020). The findings 
generally note that students’ thoughts about mathematics and their related behaviors 
influence their math success. Erturan and Jansen (2015) found that, regardless of racial/
ethnic background, students with low levels of math self-confidence often develop math 
avoidance behaviors, which are influential in their subsequent math performance. When 
students are anxious about their math competence (Erturan and Jansen, 2015) and/or 
their math self-efficacy (i.e., ability to do well in math), their overall performance on 
both classroom and standardized math assessments can suffer (Ramirez et al., 2015).

While negative psychological dispositions may lead to maladaptive behavior and re-
duced math outcomes, positive dispositions can have the opposite effect. Having higher 
levels of math self-concept (i.e., how they feel about themselves as math learners), math 
interest (i.e., enjoyment of math tasks), math identity (i.e., identification as a math person), 
and math value/utility (i.e., positive thoughts about the future benefits of learning math) 
can help in promoting students’ math success (Erturan and Jansen, 2015; Gottfried et al., 
2007; Linder et al., 2015; Murayama et al., 2013; Williams, 2020). For instance, analyses 
of data on Latinx students in both middle and high school suggest a positive association 
between their math self-efficacy beliefs and their math achievement (Kitsantas et al., 2011; 
Safavian and Conley, 2016). Research notes similar relationships for Black students (Kit-
santas et al., 2011). The connection between positive dispositions and successful outcomes 
in math is further substantiated by findings that math self-concept is a strong positive pre-
dictor of math achievement (Wang and Degol, 2013) and evidence that math self-efficacy 
and math identity are also positively associated with this outcome (Kotok, 2017).
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2.3 Social Support and Successful Math Outcomes

Students’ social support systems are also critical to their math success. Peer influence 
has long been demonstrated to be influential (Hossler and Stage, 1992). A longitudinal 
study of high school students illustrates this point in finding that students’ friends helped 
to shape their math course-taking decisions and achievement outcomes (Gottfried et 
al., 2017). Family members are also important (Gottfried et al., 2017; Kurban and Ca-
brera, 2020). When students have opportunities to confer with parents about their math 
courses and other academic experiences, their math achievement is generally higher 
(Williams, 2020; Williams et al., 2016). Research notes that parents of racially margin-
alized students have high educational expectations and when parents are academically 
involved during high school, students generally have greater academic success (Hossler 
and Stage, 1992; Gottfried et al., 2017; Kurban and Cabrera, 2020). Studies concern-
ing specific racial/ethnic groups note the important role that parents play in supporting 
successful math outcomes for Latinx students (Azmitia et al., 2009) and Black students 
(Berry et al., 2011; Strayhorn, 2010) at various points along their academic trajectories. 
In general, the literature suggests that these crucial interactions greatly influence how 
racially marginalized students perceive the value of math, and help to foster their inter-
est in higher academic aspirations (Gottfried et al., 2017; Young et al., 2019). 

While support from highly valued individuals (e.g., peers and family members) can 
help to promote math success, students’ involvement in supportive math groups are 
also important. Participation in math-related social groups is positively related to higher 
levels of math identity, math self-efficacy, and math interest (Williams, 2020), each of 
which is positively related to achievement as previously discussed. Participation in in-
formal math activities can serve as learning opportunities for students and increase their 
perceptions of their individual math abilities (Hughes, 2015; Young et al., 2019). 

In summary, the literature provides insights about students’ math preparation, psy-
chological attributes, and social supports, as well as their later success in mathemat-
ics. This study expands this body of work by examining how these factors combine to 
influence students’ math achievement in high school. Furthermore, we examine these 
relationships for Black and Latinx students given the need to improve math outcomes 
for this specific demographic and improve their overall STEM participation.

3. CONCEPTUAL FRAMEWORK

This study utilizes a unique strength-based framework to examine how Black and Latinx 
students’ prior math exposure, personal strengths, and support systems combine to influ-
ence their math achievement. The Bowman role strain and adaptation model provides 
conceptual guidance about the manner in which various psychological and social (i.e., 
psychosocial) factors may combine to affect math success for Black and Latinx students 
in STEM (Bowman, 2006, 2013). The concept of role strain has been utilized within a 
number of disciplines including psychology, sociology, and education (e.g., Bowman, 
1990, 2006; Burt et al., 2018, 2019; Mendenhall et al., 2013; Smedley et al., 1993; Wil-

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

JWM-35527.indd               63                                           Manila Typesetting Company                                           05/19/2021          04:38PM



Journal of Women and Minorities in Science and Engineering

Williams & Davis64

liams, 2014a,b, 2020; Williams et al., 2016, 2019). From a sociological perspective, 
role strain theory has been utilized to describe the difficulties that an individual may 
encounter meeting obligations associated with a specific life role (Goode, 1960). Within 
education literature, the concept of role strain has been used to explicate the difficulties 
that many individuals face in the student role, and how those difficulties can poten-
tially hinder academic success (Bowman, 2013; Williams, 2014a,b, 2020; Williams et 
al., 2016, 2019). Student role strain represents the objective challenges that individuals 
encounter in their student role, as well as their subjective reactions to those objective 
challenges (Bowman, 2013; Williams, 2014a,b). In this study, we examine student role 
strain in mathematics, which represents challenges students experience in this particular 
content area. Existing studies have noted that math-specific student role strain can re-
duce positive outcomes in this subject (Williams et al., 2016, 2019).

Expanding upon existing role strain literature, the BRSAM (Bowman, 2006, 2013) 
provides a critical framework for understanding how students’ strains and strengths com-
bine to impact their outcomes in various domains including educational achievement. 
Figure 1 illustrates this model. The overall model demonstrates how various elements 
including different social forces (e.g., structured inequalities related to social stratifica-
tion), life course and biological factors, coping strategies, etc., can combine to influence 
important educational outcomes such as math achievement. However, the aspect of the 
model most germane to this study is its emphasis on student role strain and multilevel 
strengths. As suggested by the title, the Bowman model acknowledges the challenges or 
strains students encounter in academic spaces that can hinder success. These challenges 
can manifest in both objective and subjective domains. For example, an objective dif-
ficulty in math can occur when a student has a low level of math content understanding. 

FIG. 1: Bowman role strain and adaptation model [reprinted from Burt et al. (2019), with per-
mission from SAGE]

  1
  2
  3
  4
  5
  6
  7
  8
  9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

JWM-35527.indd               64                                           Manila Typesetting Company                                           05/19/2021          04:38PM



Volume 27, Issue 4, 2021

Theory of Strain-Induced Performance–Perception Misalignment� 65

A related subjective threat could be the student becoming academically discouraged 
in math coursework. As a strength-based framework, the BRSAM also acknowledges 
that students are able to employ various strengths, which can promote adaptive coping 
and thereby help to foster successful outcomes despite strains. These strengths exist at 
multiple levels and can include positive personal attributes, as well as social support 
from peers, families, educators, and other individuals highly regarded within students’ 
lives. Accordingly, the BRSAM provides an integrative approach for understanding how 
students’ academic challenges and multilevel strengths operate in concert to influence 
key education outcomes.

Guided by the BRSAM, this study explores how the role strain and multilevel 
strengths that Black and Latinx students bring to educational environments relate to 
their high school math achievement. Additionally, these analyses examine how the re-
lationships between multilevel strengths and math achievement may differ based upon 
strain. Because this study focuses on math specifically, student strain and strengths that 
are directly related to this content area are considered.

4. METHODS

4.1 Sample and Data

This research uses data from the High School Longitudinal Study of 2009 (HSLS:09)—
a large-scale school-based longitudinal study conducted by the National Center for 
Education Statistics (NCES). One unique aspect of HSLS:09 is that it includes spe-
cific information about students’ experiences in math and science (Ingles et al., 2013). 
Furthermore, it consists of a nationally representative sample of students within the 
United States who started ninth grade in 2009. The HSLS:09 data were collected using 
a two-stage stratified random sampling procedure to identify students at public and pri-
vate schools within the United States. One thousand nine hundred eligible schools were 
identified during the first stage of sampling. Endorsements were provided by various 
nationally recognized organizations that work closely with school administrators, coun-
selors, teachers, students, and parents (e.g., American Association of School Administra-
tors, the American Federation of Teachers, and the National Education Association) to 
bolster school recruitment efforts. School administrators, diocese, and superintendents 
from the sampled schools provided approval from appropriate school representatives 
to initiate recruitment of student participants. After study approval, about one-half of 
eligible schools participated in the study (Ingles et al., 2013). During the second stage of 
the sampling procedure, enrollment lists were used to randomly sample students. Once 
identified, over 80% of students ultimately participated in the study. Initial surveys were 
administered to students in the ninth grade during the first semester of 2009. Follow-up 
surveys were administered in 2012 during the second semester of students’ 11th grade 
year and in 2016—three years after most would have graduated. 

Base-year and first-year follow-up data are used in the present study to examine the 
association between Black and Latinx students’ math-related strain and strengths and 
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math achievement in high school. Independent and control variables originate from the 
base-year survey data, and the outcome measure comes from the follow-up survey ad-
ministered during 11th grade. The sample for the study was limited to students who met 
the following criteria: 1) students who had data from the base-year and first-year follow-
up surveys; 2) students who had achievement scores on the 11th grade mathematics 
assessment; and 3) students who self-identified as Black or Latinx. We focus on mono-
racial students who specifically identify as Black or Latinx, given the policy emphasis 
on broadening participation for these groups and evidence that racial self-identification 
for multiracial students may differ based upon context (Harris and Sim, 2002). Accord-
ingly, there is a need to appreciate the unique educational experiences of mono-racial 
and multi-racial students (Burke and Kao, 2013; Harris, 2017). 

This study uses a design-based approach to conduct single-level (i.e., student-level) 
analysis while accounting for homogeneous clusters within the data (Hahs-Vaughn, 
2005; Thomas and Heck, 2001). Because of the complex sampling design of the study, a 
design-effect adjusted weight was used in the SPSS software program. The unweighted 
sample for this study is 4,855. The analytic sample size is N = 1,407 after using a design-
effect adjusted weight. Results are generalizable to the 2009 cohort of ninth grade stu-
dents who were also in the 11th grade in 2012. 

4.2 Measures

As previously discussed, this study examines theoretical relationships suggested by the 
Bowman role strain and adaptation model about the relationships between Black and 
Latinx students’ role strain, strengths, and achievement. Math-related student role strain 
is operationalized using a measure of students’ math proficiency during ninth grade. 
Moreover, various measures are employed to examine students’ math-related multilevel 
strengths at individual and social levels. Also, these analyses account for important stu-
dent background characteristics. Table 1 includes important variable description and 
coding information employed throughout this study. The outcome and continuous mea-
sures have been standardized to allow the reader some insight about effect size.

4.2.1 Outcome: Math Achievement

Black and Latinx students’ math achievement is the outcome of interest in these analy-
ses. This outcome is operationalized based upon students’ scores on a standardized math 
exam administered during the 11th grade. This math assessment specifically focuses on 
students’ understanding of algebraic content (Ingles et al., 2013).

4.2.2 Math-Related Student Role Strain

Math-related student role strain is measured using information about Black and Latinx 
students’ math proficiency during the ninth grade. This construct is operationalized us-
ing NCES-derived math proficiency probability scores. The math proficiency probabil-
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TABLE 1: Variable description and coding information
Independent Variable Variable Description Variable Type Variable Coding Source

Background Characteristics
Female Student’s gender Dichotomous 1 = female; 0 = male BY survey
Socioeconomic status Family socio-economic background Continuous   BY survey
Black Racial/ethnic background Dichotomous 1 = Black; 0 = Latinx BY survey

Math-Related Student Role Strain
High math strain Low level of algebraic proficiency during 

ninth grade 
Dichotomous 1 = high math strain;  

0 = low math strain
BY survey

Math-Related Multilevel Strengths
Math identity Degree to which student relates to or has a 

personal association with math as a subject
Continuous   BY survey

Math self-efficacy Students’ beliefs in their ability to do math Continuous   BY survey
Math interest Students’ interest in math Continuous   BY survey
Math utility Degree to which students perceive math 

course would be helpful in life, college, or 
their future careers

Continuous   BY survey

General math-related 
social support

Degree to which student consulted with 
parents, peers, favorite teacher, and school 
counselor about math course-taking

Continuous   BY survey

Math-related social 
group

Student participation in various math-
related social groups since the beginning of 
high school

Dichotomous 1 = participated in math 
club, math competition, math 
summer programs, math study 
groups, and math tutoring; 0 = 
did not participate

First FU 
survey

Outcome Variable
Eleventh grade math 
achievement

Eleventh grade math assessment score Continuous   First FU 
survey

BY, base year survey; FU, follow-up survey.
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ity score represents the probability that students would pass a particular proficiency 
level in algebra. This score is derived from students’ base-year (i.e., ninth grade) math-
ematics scores on the algebra assessment. There are five proficiency levels in the base 
year survey, with algebraic expressions representing the lowest level (i.e., Level 1). 
An understanding of algebraic expressions includes skills such as students being able 
to evaluate simple algebraic expressions and to translate between verbal and symbolic 
representations of expressions (Ingles et al., 2013). The five proficiency levels are struc-
tured hierarchically such that mastery at a higher level implies proficiency at each lower 
level.

In this study, math-related student role strain is operationalized based upon a stu-
dent having a low likelihood of understanding algebraic expressions. To capture this, a 
dichotomous measure was created to identify students with high math strain (e.g., those 
with a low probability of proficiency). In this study, students with high math strain are 
those whose probability of proficiency in algebraic expressions is 50% or less. These 
students are coded with a value of 1 on the math strain measure. Students with a prob-
ability of proficiency greater than 50% are coded with a value of 0.

4.2.3 Personal Strengths: Positive Psychological Math Orientations

Black and Latinx students’ personal strengths are one aspect of the multilevel strengths 
(MLS) considered in this study. These strengths are measured based upon their positive 
psychological orientations toward mathematics. These include measures of their math 
self-efficacy, math identity, math interest, and math utility. Each construct is measured 
using NCES composites from the base-year survey. The NCES-created composites are 
continuous and centered at 0, with higher values indicating more positive beliefs. Also, 
each has a fair to high level of internal consistency, with a Cronbach’s alpha minimum of 
0.65 (Ingles et al., 2013). An increase in students’ scores on a given construct indicates 
a higher positive psychological orientation toward mathematics. 

Math self-efficacy is measured by survey items concerning students’ personal beliefs 
in their math abilities. Students were asked to rate their level of agreement on a 4-point 
Likert scale (i.e., “strongly agree” to “strongly disagree”) with statements such as the 
following: “you are confident that you can do an excellent job on tests in your current 
math course”; “you are certain that you can understand the most difficult material pre-
sented in the textbook used in this course”; and “you are certain that you can master 
the skills being taught in this course.” In addition to math self-efficacy, math identity is 
considered as a personal strength. Math identity indicates the degree to which students 
relate to or have a personal association with math as a subject. Survey items used to cre-
ate this construct include students’ responses to statements such as: “you see yourself as 
a math person” and “others see you as a math person.” Again, participant responses were 
provided on a 4-point Likert scale ranging from “strongly agree” to “strongly disagree.”

 Along with self-efficacy and identity, measures for students’ math interest and math 
utility are also included. Math interest represents students’ attitudes about or perceptions 
of the subject and includes students’ level of agreement to statements such as: “you are 
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enjoying your current math course very much”; “you think your current math course is 
a waste of your time”; and “you think your current math course is boring.” Additionally, 
math utility provides insight about the degree to which students perceive that their high 
school math course would be helpful in life, college, or their future career. Students were 
asked to rate their level of agreement with statements such as: “your current math course 
is useful for everyday life”; “your current math course will be useful for college”; and 
“your current math course will be useful for a future career.” Responses for the math 
interest and math utility items were also measured on a 4-point Likert scale ranging from 
“strongly agree” to “strongly disagree.”

4.2.4 Social Strengths: Math-Related Supports

Math-related social supports are also examined as a complement to Black and Latinx 
students’ personal strengths. This study focuses on two types of social supports: the 
general math support received about their math course selection process and the tar-
geted supports received through participation in math-related social clubs. General 
support in math is operationalized by students’ math-related interactions with individ-
uals such as their parents, peers, a favorite teacher, and a school counselor. Students 
indicated whether they consulted with each of these individuals about which math 
courses to take. These items were averaged to create a general math support compos-
ite score, and the construct was measured with a high degree of internal consistency 
(α = 0.96). In terms of targeted math supports, this research examined students’ par-
ticipation in math-related social clubs and similar activities. To operationalize this 
construct, survey items were used that inquired about students’ retroactive partici-
pation in the following activities since the beginning of the first semester in 2009: 
math clubs, math competitions, math summer programs, math study groups, and math 
tutoring. We used these items to create a dichotomous measure, where “0” indicated 
non-participation for each of these activities, and “1” indicated participation in at least 
one of these activities.

4.2.5 Background Characteristics

To examine how Black and Latinx students’ ninth grade math-related strains and multi-
level strengths relate to their 11th grade math achievement, it is important to account for 
key background characteristics that may also relate to math scores. Consequently, this 
study included measures of students’ gender and family socio-economic status (SES). 
Regarding gender, the original variable in the data was recoded such that females and 
males were given values of 1 and 0, respectively. An NCES-created SES composite 
measure was included to account for individual math achievement differences that may 
result due to students’ social and economic backgrounds. This measure captures stu-
dents’ socio-economic status based on their parents’ or guardians’ education, parents’ or 
guardians’ occupation, and their family income (Ingels et al., 2013). Higher values on 
this composite indicate higher socio-economic status.
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4.3 Analytic Approach

The data for this study were collected using a complex sampling design, where schools 
were randomly selected initially and students within those schools were then randomly 
selected. In order to account for this aspect of the sampling process, design-effect ad-
justed weights were utilized. This approach was appropriate because single-level (i.e., 
student-level) analyses were conducted (Hahs-Vaughn, 2005; Thomas and Heck, 2001). 
Descriptive analyses were used to better understand key characteristics of the sample. 
Overall descriptive statistics were examined. Additionally, differences in key measures 
based on students’ level of math strain were investigated. Chi-square or t-tests were 
employed to examine differences between Black and Latinx students with high and low 
math strain in 11th grade math achievement, as well as their differences in background 
characteristics, math-related role strain, and math-related personal and social (i.e., mul-
tilevel) strengths. Also, correlation coefficients were calculated as an initial exploration 
of relationships between these measures. Thereafter, multiple regressions analyses were 
conducted to examine how students’ math-related strains and strengths relate to their 
math achievement while including other important background characteristics in the 
model. For this aspect of the study, ordinary least-squares (OLS) regression was an 
appropriate analytic technique because the outcome for this study—11th grade math 
achievement—is continuous (Chatterjee and Hadi, 2015). A total of seven OLS regres-
sion models were conducted in this study. The first model is displayed in Eq. (1) and 
examines the main effects of Black and Latinx students’ math-related role strain and 
MLS on their 11th grade math achievement after accounting for important demographic 
characteristics:

	

11th grade math achievement  high math strain  math identity
 math self -efficacy  math interest  math utility
 general math support  math-related social groups
 female  SES

0 1 2

3 4 5

6 7

8 9

= β +β +β
+β +β +β
+β +β
+β +β + ε

 � (1)

Equation (2) represents Models 2–7. In each of these models, an interaction 
term is added to Eq. (1) to examine potential moderating effects of high math strain 
on the relationship between a particular MLS and 11th grade math achievement. 
An interaction term between the measure for high math strain and each MLS was 
created and separate models were estimated, each considering a single interaction  
term:

	

11th grade math achievement  high math strain  math identity
 math self -efficacy  math interest  math utility
 general math support  math-related social groups
 female  SES  MLS measure high math strain

0 1 2

3 4 5

6 7

8 9 10

= β +β +β
+β +β +β
+β +β
+β +β +β × + ε

 � (2)
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where MLS measure = math identity, math self-efficacy, math interest, math utility, gen-
eral math support, or math-related social groups.

To facilitate the interpretation of moderating effects, plots were created for signifi-
cant interaction terms to illustrate the effects. Only models with a significant change in 
the R-square value were interpreted (Jaccard and Turrisi, 2003). A small number of mea-
sures within the models were missing data. Results from Little’s missing completely at 
random test suggest that data were missing completely at random. Accordingly, list-wise 
deletion was employed in these analyses. Because this study uses large-scale national 
data, this approach is feasible without potential power issues.

5. AUTHORS’ POSITIONALITIES

The authors of this study were sensitive toward facets of their own backgrounds that may 
have shaped or informed various aspects of this research. Both authors identify as Black 
or African American, and approached this work in a manner informed by their lived 
experiences and racialized socio-political orientations. Although this study is a collabo-
ration among scholars from different disciplinary backgrounds, each of the authors has 
a vested interest in scholarship concerning racially marginalized students’ experiences 
in STEM fields from a strength-based perspective—a primary emphasis in the BRSAM.

The first author is a product of STEM-focused educational systems, having at-
tended K-12 schools that had a heavy emphasis on math and science preparation, as 
well as related career paths. These experiences established a foundation for this au-
thor’s postsecondary training. The first author has undergraduate and graduate degrees 
in mathematics, along with a body of research concerning STEM education issues at 
the secondary and postsecondary levels. Furthermore, the first author has professional 
experiences teaching mathematics to students from racially minoritized groups. This au-
thor’s personal training in mathematics, and involvement with educating other racially 
minoritized students in STEM, helped to shape the author’s understanding of the various 
structural challenges that these students encounter in math-related educational pursuits, 
as well as how their outcomes may be influenced by aspects of their math concept and 
support systems.

The second author’s expertise lies at the intersection of psychology and education. 
Both of these lenses informed the research process in salient ways and shaped the types 
of questions pursued. This author’s broader research interests focus on internal and ex-
ternal factors that support racially marginalized students’ educational pursuits, with an 
emphasis on psychological and social factors that help to strengthen achievement out-
comes for these students. This interest stems from the author’s personal educational ex-
periences and observations about the following: various social and institutional factors 
many racially marginalized students encounter, which function as barriers to success as 
they navigate educational systems; and the important role of academic and social sup-
ports to help these students be successful.

Collectively, each author approaches this research with a keen understanding of the 
ways in which various parts of the study may be informed by their backgrounds and 
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prior professional experiences. Each of these aspects of their personal identities inform 
their desire to better understand how Black and Latinx students’ challenges and supports 
combine to influence an important achievement outcome for these students in a critical 
STEM area.

6. PROTECTION OF VULNERABLE POPULATIONS

Various steps were taken to protect vulnerable populations throughout this study. The 
findings make use of data at the aggregate level. No individual’s outcomes or school 
level data are discussed that could make individual students identifiable. Furthermore, 
this study relies on publicly available national data that are accessible via NCES. In 
making these large-scale data publicly available, NCES has taken a number of steps to 
ensure that individual students are not identifiable (Ingles et al., 2013). This includes 
redacting any sensitive information from the overall data set at the individual and school 
levels.

7. FINDINGS

7.1 Descriptive Statistics and Correlations

Table 2 includes descriptive statistics for the overall sample of Black and Latinx stu-
dents in this study, along with descriptive insights based upon their level of math strain. 
Fifty-one percent of students in this study were female and 38% were Black. About 
one-fifth of the sample had a high level of math strain and 28% participated in a math-
related social group. A number of differences emerged between students with low and 
high math strain. In general, students with high math strain had lower 11th grade math 
achievement [M = 43.11, standard deviation (SD) = 12.03] compared to their peers with 
low math strain [M = 62.23, SD = 16.21, t(509) = 21.68, p < 0.001]. In terms of back-
ground characteristics, there was a lower percentage of students with high math strain 
identified as female compared to low strain students [X2 (1, N = 1407) = 9.47, p < 
0.01]. Black students comprised a higher proportion of the pool of high strain students 
compared to low strain students [X2 (1, N = 1407) = 24.64, p < 0.001]. Also, high math 
strain students generally had lower SES (M = −0.67, SD = 0.52) compared to low strain 
students [M = −0.39, SD = 0.67, t(483) = 7.51, p < 0.001]. With regard to math-related 
multilevel strengths, high math strain students generally had reduced psychological ori-
entations toward mathematics compared to their low strain peers. For example, Black 
and Latinx students with high math strain had lower levels of math identity (M = −0.38, 
SD = 0.96) compared to students with low math strain [M = 0.06, SD = 0.97, t(1379) = 
6.46, p < 0.001]. Furthermore, students with high math strain indicated lower levels of 
general math-related social support (M = 0.21, SD = 0.23) compared to students with 
low math strain [M = 0.27, SD = 0.26, t(340) = 3.76, p < 0.001].

Table 3 includes correlational information about the background characteristics, 
math-related student role strain, and MLS for the overall sample of Black and Latinx 
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students in this study. In terms of background characteristics, Black and Latinx students’ 
SES had a small positive correlation with the outcome (r = 0.26, p < 0.001). Also, Black 
students generally had lower 11th grade math achievement compared to the Latinx stu-
dents in the study (r = −0.13, p < 0.001). However, gender was not related to the 11th 
grade math achievement outcome—a finding supported by other studies that note how 
long-standing gender gaps in math achievement have improved over time (Cheema and 
Galluzzo, 2013; Hyde et al., 2008).

Most measures of Black and Latinx students’ ninth grade math-related strain and 
strengths were correlated with their 11th grade math achievement. Having high math-
related strain was moderately and negatively correlated with the outcome (r = −0.38, 
p < 0.001); however, most of the indicators for Black and Latinx students’ MLS were 
positively associated with their 11th grade math score. Concerning Black and Latinx 
students’ psychological dispositions, the measures for students’ math identity, math self-
efficacy, and math interest had weak positive relationships with the outcome (r = 0.25, 
p < 0.001, r = 0.22, p < 0.001, and r = 0.13, p < 0.001, respectively). In terms of Black 
and Latinx students’ math-related social supports, their general math-related support had 
a small positive correlation with their math score (r = 0.21, p < 0.001), and there was a 
negligible positive correlation between their participation in a math-related social group 
and their math achievement (r = 0.06, p < 0.10).

7.2 �Math-Related Strain, Multilevel Strengths, and Math Achievement for 
Black and Latinx Students

Table 4 indicates how Black and Latinx students’ ninth grade strain and strengths related 
to their 11th grade math achievement while accounting for important background char-
acteristics. Model 1 highlights the main effects between these factors and the outcome. 
Results from the linear regression suggest a significant association between students’ 
background characteristics, math-related student role strain, MLS, and 11th grade math 
score [F (10,948) = 33.83, p < 0.001, R2 = 0.26]. On average, Black and Latinx students 
with high math strain in ninth grade, had 11th grade math achievement scores that were 
almost a standard deviation lower than those without such strain (B = −0.80, p < 0.001).

While high math strain was negatively related to Black and Latinx students’ math 
achievement, a number of their math strengths were positively related to the outcome. 
These positive relationships manifested even after accounting for students’ math strain, 
which suggests that they can be (generally) beneficial despite students’ challenges. In 
terms of personal attributes, Black and Latinx students with greater math identity in 
ninth grade also had higher 11th grade math scores (B = 0.14, p < 0.001). Similarly, 
those with higher math self-efficacy generally had higher math achievement (B = 0.12, 
p < 0.01). Interestingly, Black and Latinx students’ ninth grade math interest was not 
significantly related to their 11th grade math score [B = −0.03, p = not significant (n.s.)] 
and their math utility was negatively related to achievement (B = −0.07, p < 0.05). At 
the social level, Black and Latinx students with general math-related social support in 
ninth grade had higher math scores in 11th grade (B = 0.11, p < 0.001); however, there 
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was no statistically significant relationship between their involvement in a math-related 
social group and their math achievement (B = 0.10, p = n.s.).

7.3 �Black and Latinx Students’ Math Achievement and the Moderating 
Effects of Math Strain on Math-Related Strengths

In addition to the main effects of math-related strain and MLS on Black and Latinx stu-
dents’ math achievement, moderating relationships were examined. Building upon the 
descriptive statistics in Table 2, this study examines if the relationship between math-
related MLS and 11th grade math achievement differs for Black and Latinx students 
with high or low levels of math strain. Table 4 (Models 2–7) includes the results of 
these analyses. In some instances, the relationships between math-related MLS and 11th 
grade math achievement were not moderated by the level of math strain that Black and 
Latinx students had during ninth grade. However, significant interactions emerged when 
examining math identity, math self-efficacy, and math utility. Figures 2–4 illustrate these 
interactions for better interpretation. 

FIG. 2: Moderating effects of math-related student role strain on relationship between Black and 
Latinx students’ math identity and 11th grade math achievement

FIG. 3: Moderating effects of math-related student role strain on relationship between Black and 
Latinx students’ math self-efficacy and 11th grade math achievement
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Figure 2 illustrates how math identity relates to 11th grade math achievement for 
students with low and high levels of math strain. The data suggest a positive relation-
ship between math identity and math achievement for Black and Latinx students who 
had low ninth grade math-related strain; however, no relationship between math identity 
and achievement manifested for Black and Latinx students with high math strain. Thus, 
only Black and Latinx students with low math strain appear to benefit from high levels 
of math identity as shown in Fig. 2.

Figure 3 shows the interaction between math self-efficacy and strain. While a posi-
tive relationship between math self-efficacy and achievement emerges for low strain stu-
dents, the inverse is true for Black and Latinx students with high strain. For high strain 
students, the data suggest that as their math self-efficacy increases, their 11th grade math 
achievement decreases.

Figure 4 illustrates the moderating effect of math strain on the relationship between 
math utility and 11th grade math achievement. While the main effects model (i.e., Model 
1) suggests an overall negative relationship between utility and achievement, a closer ex-
amination of the interaction term provides additional information. For Black and Latinx 
students with high levels of math strain, their level of math achievement decreases as 
their conception of math utility increases. For students with low levels of strain, no rela-
tionship between math utility and achievement is apparent.

8. DISCUSSION

The findings from this study underscore the importance of Black and Latinx students’ 
ninth grade math-related strain and multilevel strengths in better understanding their 
math achievement during 11th grade. The data suggest that entering high school with 
math academic challenges (i.e., strains) can have a lasting impact on later achievement. 
Despite the negative relationship between math strain during ninth and 11th grade math 
achievement, the multilevel strengths that Black and Latinx students bring to educa-
tional settings are also important to consider. However, the findings point to a pressing 
need to understand the interplay between students’ strengths and strains.

FIG. 4: Moderating effects of math-related student role strain on relationship between Black and 
Latinx students’ math utility and 11th grade math achievement
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Our study suggests that some aspects of students’ math-related dispositions can help 
to foster math achievement; however, the results indicate that these relationships are not 
universal for all Black and Latinx students. Students with higher math identity and math 
self-efficacy during ninth grade generally had higher math scores in 11th grade. How-
ever, similar to other research (Williams, 2020), this study suggests differences in the 
relationship between each of these personal strengths and math achievement based on 
prior math challenges. In terms of math identity, the positive returns from high levels of 
identification only manifested for Black and Latinx students with low prior math strain. 
No relationship between math identity and achievement manifested for those with prior 
math challenges. Regarding math self-efficacy, this psychosocial disposition was posi-
tively related to achievement for students that did not have prior math challenges; how-
ever, the inverse was true for high strain students. For Black and Latinx students with 
prior math challenges, as their math self-efficacy belief increased, their achievement de-
creased. These findings add a different perspective about the benefits of these attributes 
for (some) Black and Latinx students, and complicate movements to strongly emphasize 
these student characteristics (i.e., a focus on the person) without equal emphasis on the 
preparation opportunity barriers that Black and Latinx students often encounter (i.e., a 
focus on larger structural issues).

Regarding math utility, another interesting relationship emerged that suggests a 
distinct difference between Black and Latinx students with high and low levels of 
math strain. Students with higher conceptions about the utility of mathematics during 
ninth grade generally had lower math achievement in 11th grade. Examining this re-
lationship for low and high strain students, separately, offers some nuance. Although 
no apparent relationship exists between math utility conceptions and achievement for 
students with low levels of strain, a negative relationship between utility and achieve-
ment manifests for students with prior math challenges. Accordingly, among students 
with high strain, the more that they perceive math to be useful in life, college and 
their future careers, the lower their levels of achievement during 11th grade. This 
finding further highlights a need to better understand the relationships between math-
related psychosocial dispositions and math achievement with more refinement, as sub-
sequently discussed.

In terms of social supports, Black and Latinx students who indicated higher lev-
els of support from peers, family, and school officials about math course taking (i.e., 
general math-related support) during ninth grade had higher math scores later in high 
school. This positive association was consistent regardless of students’ prior challenges 
in mathematics. Nonetheless, these students’ participation in math-related social groups 
(e.g., math clubs, study groups, competitions, etc.) was not significantly related to their 
math scores.

Overall, these findings not only illustrate the importance of considering math 
achievement in the context of Black and Latinx students’ strengths and strains, 
they also offer compelling implications for theory, educational practice, and STEM 
education policy. The following discussion outlines some of these implications in 
detail.
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8.1 �Theoretical Insights: Strain-Induced Perception–Performance 
Misalignment as an Achievement Impediment

The literature concerning math-related psychological orientations such as math self-
efficacy and math identity generally frames these as positive attributes that can help to 
foster student success in mathematics (Kotok, 2017; Williams, 2020; Williams et al., 
2016). From a strength-based perspective, this research focuses on the positive impacts 
of such dispositions and suggests that they may help to foster successful outcomes. To 
be sure, in this paper, we acknowledge these attributes are important factors that can 
help students to be successful in various domains. However, we suggest a need to bet-
ter understand how they operate to promote math achievement and for whom. In this 
study, math identity and math self-efficacy appear to be positively associated with math 
achievement, but there are some important nuances worth considering. The data suggest 
that these positive relationships are not universal; in fact, they generally manifest for 
Black and Latinx students who do not have prior math proficiency challenges. Further-
more, for students with high math strain, our findings suggest a negative relationship 
between achievement and students’ conception of math’s utility in everyday life, col-
lege, and the future. We argue that these relationships are indicative of a strain-induced 
perception–performance misalignment, where students’ prior math challenges create a 
unique barrier to the potential benefits of positive math-related psychological orienta-
tions.

While a number of studies note the benefits of math identity to promote successful 
math outcomes (McGee and Pearman, 2014; Williams, 2020; Williams et al., 2016) and 
math identification has become a central focus of STEM discussions about increasing 
student success, our analyses suggest a need to qualify the positive impacts that may 
exist. The findings from this study propose that math identity operates as a benefit only 
for Black and Latinx students who enter the classroom with a certain level of math pro-
ficiency upon which to build. Accordingly, a focus on math identity without an equal 
focus on students’ objective challenges is unlikely to produce the desired results. Fur-
thermore, focusing on the degree to which Black and Latinx students are math identified 
and not focusing on the various math barriers they often encounter (Ladson-Billings, 
2006; Moses and Cobb, 2002) overlooks structural issues that can hinder success (i.e., 
the things that contribute to strain) (Martin et al., 2010), and places the onus on students 
to align themselves with a field that is often critiqued for racial biases (Davis and Martin, 
2008; Ridgeway and McGee, 2018; Wagner et al., 2020), which can create unwelcoming 
environments that disrupt identification development for Black and Latinx students. Re-
search notes a better need to acknowledge how marginalized students’ understanding of 
the environment and social landscape impacts their academic achievement and attitudes 
(Gray et al., 2018; Mickelson, 1990; Oyserman et al., 2006).

The detrimental impact of the perception–performance misalignment between math 
self-efficacy and math achievement also merits attention. Other research provides ad-
ditional support for the moderating effect of prior math knowledge on the positive re-
lationship between math self-efficacy and achievement. Prior research indicates that 
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math self-efficacy beliefs are most beneficial for students with high levels of prior math 
achievement (Williams, 2020). In this study, the positive relationship between math self-
efficacy and achievement manifests for students who have low math strain. However, 
combining high strain and high efficacy beliefs can actually be detrimental to achieve-
ment for Black and Latinx students. The reasons for this relationship merit further con-
sideration.

One potential reason could relate to measurement issues. Perhaps the typical mea-
sures of math self-efficacy are not sufficient for students with high levels of math dif-
ficulties. A key aspect of an individual’s self-efficacy is his/her/their belief in the ability 
to be efficacious within a given circumstance. Self-efficacy is often defined as “judg-
ments of how well one can execute courses of action required to deal with prospective 
situations” (Bandura, 1982, p. 122), which emphasizes context. It is possible that the 
necessary contextual information about mathematics is not appropriately operation-
alized for Black and Latinx students who are battling math difficulties (or barriers). 
Given that high and low strain students differ on a number of key characteristics that 
are related to math outcomes (e.g., SES and math supports), it is feasible that they may 
also experience the math learning environment differently. Another plausible explana-
tion relates to students’ math opportunity structures. Research notes the importance 
of connecting students with the resources necessary for them to actualize the possible 
selves that they envision (Oyserman et al., 2006). There could be important discon-
nections between high strain students’ perceptions of their abilities and the resources 
at their disposal to do well at math. This overarching idea is not far-fetched given that 
proper access to adequate preparation is one key resource that is obviously a barrier for 
many students with high math strain.

The concept of perception–performance misalignment manifests differently when 
examining the relationship between math utility, strain, and achievement. Similar to 
other research (Williams, 2020), the main effects model discussed previously suggests 
a negative relationship between math utility and achievement. However, this study il-
lustrates how the nature of that relationship may differ for Black and Latinx students 
with high and low levels of math strain. Among students with low strain, those that 
thought math was useful, and those without similar beliefs, had comparable levels of 
math achievement. Nevertheless, among students with high math strain, the greater 
their math utility beliefs, the lower were their levels of math achievement. Again, the 
authors offer a couple of feasible explanations. One possible explanation relates to 
the stressful nature of academic environments for many students. Perhaps combining 
high math strain and strong ideas about the utility of mathematics creates a psycho-
logical barrier or a form of academic discouragement that ultimately interferes with 
math achievement. Another plausible explanation relates to students’ read of the aca-
demic environment. Perhaps the learning opportunity barriers that many high strain 
students are experiencing in mathematics are more pronounced or apparent for those 
who believe that math will be useful for key parts of their lives. It is possible that 
such an understanding of barriers within the educational environment may be operat-
ing in ways that reduce achievement given research that highlights the key role that 

  1
  2
  3
  4
  5
  6
  7
  8
  9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

JWM-35527.indd               82                                           Manila Typesetting Company                                           05/19/2021          04:38PM



Volume 27, Issue 4, 2021

Theory of Strain-Induced Performance–Perception Misalignment� 83

students’ broader conceptions of opportunity can have on their academic outcomes 
(Mickelson, 1990; Oyserman et al., 2006). A detailed exploration of these types of 
perception–performance misalignments is beyond the scope of this study, but these 
findings illustrate an interesting dynamic that others should consider when seeking 
to better understand Black and Latinx students’ psychological dispositions and their 
achievement outcomes.

8.2 �Educational Barriers, Social Supports, and Educators’ Psychological 
Dispositions: Implications for Education Practice

In addition to personal strengths, the findings suggest that the general math-related 
support Black and Latinx students have at the beginning of high school may also af-
fect their math achievement closer to graduation. However, in this study, too few of 
these students received this form of support (i.e., engagement with parents, peers, 
teachers, or school counselors about math course taking). In fact, nearly three-fourths 
of Black and Latinx students did not indicate such support during ninth grade. Edu-
cational practice should focus on increasing opportunities for these students to gain 
critical insights about the sequence of math courses they will take. This is especially 
important given the way in which each successive math course in high school often 
builds upon courses taken previously. While peer interactions and insights from par-
ents may be helpful for establishing a larger community of support, it is imperative 
that students are also able to consult with high-quality mathematics teachers and aca-
demic counselors for guidance about future mathematics course options and to clarify 
misconceptions students may have about math courses. To better accomplish this, a 
number of long-standing structural issues in mathematics must first be addressed—
namely, the biases that many racially marginalized students encounter when interact-
ing with teachers and counselors (Battey et al., 2021; Copur-Gencturk et al., 2020; 
Francis et al., 2019). While these biases are undoubtedly reflective of larger societal 
issues, there are specific steps that could inform practice and help to alleviate these 
issues. One way to accomplish this is via mindset-driven praxis. While mindset-driven 
practices are often framed in terms of helping students to confront challenges in adap-
tive ways that focus on development (Dweck, 2008, 2015; Sun, 2018), we argue for a 
need to reprogram educators’ mindsets about Black and Latinx students’ potential. In 
doing so, we encourage teachers and administrators to recognize students’ ability to 
learn difficult content with support and practice, as opposed to situating math skills as 
an innate characteristic. Such an approach could help educators to reimagine students’ 
potential and general mathematics abilities despite any prior math challenges stu-
dents may have had. Incorporating these types of efforts into the educational setting 
is especially important for creating academic spaces that are supportive of Black and 
Latinx students, who often receive discouraging messages about their STEM abilities, 
do not see positive representations of themselves in the curriculum, or are otherwise 
“othered” within the learning environment (Yosso et al., 2009; Upton and Tanenbaum, 
2014).
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8.3 Opportunity Gaps, Social Supports, and STEM Education Policy

One final critical finding from this study emphasizes the need to improve Black and Latinx 
students’ math understanding prior to entering high school—specifically their understand-
ing of algebraic concepts given the focus of the HSLS:09 math assessment. Current research 
illustrates the ways in which these students’ low math preparation is reflective of a larger 
opportunity gap in mathematics for Black and Latinx students (Ladson-Billings, 2006). A 
number of students do not have access to algebra content prior to high school, although 
algebra is a gateway to taking higher-level math courses. In fact, over 40% of schools in 
the United States do not offer Algebra I during 8th grade (U.S. Department of Education, 
2018). Recent estimates suggest that, while nearly one-quarter of all students complete an 
initial algebra course before high school, only 13% of Latinx students and 12% of Black 
students do so (U.S. Department of Education, 2018). This is important to consider because 
completing an initial algebra class before high school puts students on the trajectory to com-
plete calculus before high school graduation, which will help them to pursue STEM majors 
in college. However, research suggests that access to algebra before high school is only part 
of the dilemma. Even among schools where algebra is available during 8th grade, there are 
often lags in course enrollment (U.S. Department of Education, 2018).

With this in mind, additional policy efforts are needed to ensure adequate access to 
algebraic content before high school, and to increase enrollment in those courses. One 
way to accomplish this could be to increase public funding to K-12 systems to improve: 
1) students’ understanding of the math content needed to be able to take algebra before 
entering high school; and 2) access to algebra courses in 8th grade, and thereby reduce 
math preparation opportunity gaps. Another approach could involve increasing finan-
cial support to equip the schools that Black and Latinx students attend with high-qual-
ity math teachers, as well as counselors to ensure that enrollment in higher level math 
courses does not continue to lag behind their availability within schools. While federal 
statistics can help to increase awareness of these issues on a national level—particu-
larly for Black and Latinx students—collaborative efforts from federal, state, and local 
policymakers are essential given the influence of state and local governments on educa-
tional policy efforts. Nonetheless, the U.S. Department of Education and other federal 
agencies could provide targeted funding to advance these initiatives given the federal 
government’s traditional role of filling in gaps when critical national needs surface (U.S. 
Department of Education, n.d.). Because of the rise in the digital revolution and the cur-
rent economy’s heavy reliance on technology and innovation, increasing the number of 
students in STEM—particularly Black and Latinx students in what will soon be a major-
ity “minority” country (U.S. Census Bureau, 2015)—constitutes a critical national need.

9. CONCLUSIONS

This critical quantitative study employed role strain and adaptation framing to examine 
how Black and Latinx students’ math-related strains and strengths combine to influence 
their math achievement at an important point in students’ STEM trajectories (i.e., high 
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school). This framework was useful in this study given its relevance for understanding 
the experiences of underrepresented students and its emphasis not only on students’ 
challenges (and related social context), but also their supports. In general, the findings 
not only underscore the importance of collectively considering these factors to under-
stand Black and Latinx students’ math achievement—but also the need to closely exam-
ine these relationships with some nuance.

This research highlights the importance of social supports to help promote Black and 
Latinx students’ math achievement; however, it emphasizes the need to increase these 
students’ access to such supports. Our findings also note that, while some attributes may 
help to foster math achievement, the positive effects may be muted or non-existent for 
many Black and Latinx students who have math proficiency challenges. Accordingly, we 
advance the concept of strain-induced perception–performance misalignment to repre-
sent instances where students’ prior math challenges function as a barrier to the poten-
tial benefits of positive math-related psychological orientations. In doing so, we proffer 
that such misalignments are reflective of larger structural issues that hinder Black and 
Latinx students’ math success. While this study attempts to better explicate how students’ 
personal and social strengths relate to achievement, as well as some of the complexi-
ties within these relationships, it also highlights the importance of students’ prior math 
achievement and a need to address early opportunity gaps that can hinder later success. 
Strength-based research that centers positive social and psychological factors should do 
so while simultaneously addressing the various structural barriers that manifest before 
entering high school and hinder math preparation. Other scholars note the importance of 
exploring these types of questions (Martin et al., 2010), and critique an over-emphasis on 
racially marginalized students’ individual traits at the expense of a broader discussion of 
institutional barriers (Love, 2019). Failure to give equal attention to strengths and struc-
tural challenges can ultimately hinder the benefits of positive math-related dispositions 
and supports, which are often lauded as avenues to help advance students’ math success.
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