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Abstract

STEM careers are among the fastest growing and highest paid occupations
throughout the world. However, persistent social inequities in STEM domains
emerge early for Black and Latinx adolescents, creating numerous barriers to their
pursuit of STEM. Developmental and motivational theories highlight parents as a
source of strength and support for students’ STEM motivational beliefs. We con-
ducted a systematic review of the existing work on parents’ STEM socialization
processes that shape Black and Latinx adolescents’ STEM motivational beliefs.
As part of this goal, we examined the variability within Black adolescents and
within Latinx adolescents based on (a) other demographic factors (e.g., gender)
and (b) racial/ethnic promotive and inhibitive factors (e.g., racism). The system-
atic literature search and eligibility screening yielded 36 relevant peer-reviewed,
empirical journal articles published between January 2000 and January 2020.
Overall, a majority of studies found support for positive relations between par-
ents’ STEM-specific support and adolescents’ motivational beliefs among Black
and Latinx families. Additionally, most studies included analyses within each
racial/ethnic group, and about half of all articles included racial/ethnic promotive
or inhibitive factors, such as familism or racism. In our discussion, we highlight
an agenda for future research and discuss bridging theoretical perspectives to bet-
ter position research to more accurately describe STEM motivation among youth
from historically underrepresented groups.
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Introduction

Black and Latinx people continue to be underrepresented in science, technology,
engineering, and math (STEM) college majors and occupations (NSF, 2019). For
example, even though Black and Latinx Americans comprise 11% and 17% of the
US workforce, they only account for 9% and 8% of the STEM workforce, respec-
tively (Pew Research Center, 2021). This racial/ethnic gap is an equity issue on
multiple levels. STEM professions need the perspectives and talents of Black and
Latinx individuals when designing services and innovations that benefit a diverse
society (NSF, 2019). For example, some current commercial health devices are
poorly calibrated to accurately measure health metrics (e.g., heart rates on smart-
watches) of darker-skinned individuals, highlighting the need for a more diverse
medical and technology workforce that attends to the needs of diverse populations
and designs devices that are equally effective for all (Shcherbina et al., 2017).
Furthermore, STEM jobs are some of the most widely available and highest paid
careers in the USA, which provide key pathways for social mobility (Zakaria,
2011). All youth who are passionate about STEM deserve to be supported and
provided with these opportunities for upward mobility (NSF, 2019; Puente et al.,
2021). Though much of the existing literature identifies current racial/ethnic dis-
parities and barriers through group comparisons, these comparisons often depict
Black and Latinx adolescents as being deficient or lower in STEM motivation and
outcomes compared to their White or Asian counterparts. To support the success
of Black and Latinx adolescents, we need research focused solely on Black and
Latinx adolescents (not group comparisons) to identify what specifically supports
their positive STEM development.

Adolescence is an important developmental period to examine positive STEM
development both because this period is marked by consistent racial/ethnic gaps
in STEM and because the decisions adolescents make during this period (e.g.,
course decisions) have profound educational and occupational consequences (e.g.,
Andersen & Ward, 2014). Though culturally grounded models highlight the many
barriers Black and Latinx youth often face (Garcia Coll et al., 1996; Rafaelli et al.,
2005), adolescence can also be a positive turning point where some youth develop
new STEM aspirations if provided support (e.g., Starr et al., 2022). One of the
strongest predictors of individuals’ STEM performance and choices throughout
life are their motivational beliefs (such as expectancy-value beliefs), making these
beliefs and the factors that support them important to investigate (Else-Quest et al.,
2013; Maltese & Tai, 2011; Watt et al., 2012).

Parents typically are children’s first socializers and continue to be an important
source of support well into adulthood (e.g., Simpkins et al., 2015a). However, much
of the existing work on parent support of youth’s STEM motivational beliefs is
based on processes among middle-class, White families (Ramani & Siegler, 2008;
Sonnenschein et al., 2016). Though some parenting processes may generalize to
Black and Latinx families, this is an assumption at best, as parenting is determined
in part by the culturally grounded practices of individuals’ racial/ethnic group and

13



Educational Psychology Review (2022) 34:1871—-1911 1879

the marginalizing forces Black and Latinx families continually face (Garcia Coll
et al., 1996; Huguley et al., 2021; McLoyd, 1990; Raffaelli et al., 2005).

More research needs to describe how parents serve as a source of strength for
Black and Latinx adolescents” STEM motivational beliefs, including the culturally
grounded ways parents provide support and how they help Black and Latinx ado-
lescents deal with barriers often not encountered by their White, middle-class coun-
terparts. For example, Black and Latinx youth often encounter numerous barriers in
STEM, including under-resourced schools, biased teachers, and societal messages
that they do not belong in STEM (e.g., Gale, 2020). Although schools and our larger
society are not always positive contexts for Black and Latinx youth, parents (and
other family caregivers) are an important, positive source of support for students’
academic outcomes (e.g., Koch et al., 2019; Hill & Tyson, 2009).

To be clear, families are not the source of the structural barriers Black and Latinx
adolescents face nor should they carry the burden to rectify these barriers. How-
ever, describing parents’ STEM supports can help researchers make more compre-
hensive school and policy recommendations that can build on the strengths Black
and Latinx families possess. Thus, our goal was to conduct a systematic review of
peer-reviewed articles examining the relations between STEM parents’ support and
adolescents’ motivational beliefs among Black and Latinx families.

Theoretical Perspectives About Motivational Beliefs and Parenting

The existing relevant theories either focus on motivational processes with limited
attention to cultural or racial/ethnic processes or they focus on how culture and race/
ethnicity inform parenting practices and development more generally—neither of
which describes the relevant culturally and racially/ethnically informed motivational
processes on their own. We utilized theory bridging (e.g., Leaper, 2011) to integrate
aspects of culturally grounded models with motivation theories to enrich our under-
standing of STEM support among Black and Latinx families, as depicted in Fig. 1.
The white boxes in the figure include constructs from motivation theories (Brown &
Lent, 2019; Eccles & Wigfield, 2020; Kaplan & Machr, 2007; Oyserman & Lewis,
2017); and the gray boxes and highlighted text include constructs from culturally
grounded models (Garcia Coll et al., 1996; McLoyd, 1990; Rafaelli et al., 2005).
The bottom of Fig. 1 includes the individual and family motivational processes.
Some of the most prominent motivational theories used to investigate parental influ-
ences on motivation include the situated expectancy-value theory (Eccles & Wig-
field, 2020), goal orientation theory (Kaplan & Maehr, 2007; Vandewalle et al.,
2019), and cognitive career theory (Brown & Lent, 2019). Although each perspec-
tive emphasizes unique aspects, there is notable overlap in the core constructs (Lee
et al., 2020). All of these theories include individuals’ motivational beliefs—beliefs
about one’s competence, values, aspirations, and identity in STEM—shown at the
bottom right of Fig. 1. For example, situated expectancy-value theory examines
STEM competence beliefs in the form of ability self-concept and expectations for
success in addition to value and identity beliefs. Similarly, identity is included in
many of these theories, which posit that students tend to pursue a domain like STEM
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Fig.1 A graphical overview of systematic review findings. 'Garcia Coll et al. (1996), *Raffaelli et al.
(2005), *Yosso (2005), “Eccles and Wigfield (2020), *Brown and Lent (2019), *Oyserman and Lewis
(2017), "Kaplan and Machr (2007); Vandewalle et al. (2019)

if they believe it fits with their identity (e.g., Elmore & Oyserman, 2012; Oyserman
& Lewis, 2017). Taken together, individuals’ STEM motivational beliefs listed in
the figure are covered in this review because they cover a range of the most central
theoretical constructs. Extensive research suggests that these STEM motivational
beliefs predict later STEM outcomes as shown at the bottom right of Fig. 1 (e.g.,
Eccles & Wang, 2016; Schoon & Eccles, 2014).

Next, utilizing motivational theories (e.g., Eccles & Wigfield, 2020) as well as
culturally grounded frameworks (e.g., Soto-Lara & Simpkins, 2020), we highlight
the parental beliefs and behaviors that influence their children’s motivational beliefs.
The family socialization sub-model of situated expectancy-value theory posits that
youth’s motivational beliefs are shaped by the combined contributions of multi-ple
parent behaviors as shown in Fig. 1, including co-activity and encouragement
(Eccles et al., 1993; Eccles & Wigfield, 2020). Several culturally grounded frame-
works suggest additional parent behaviors that are likely to shape youth’s motiva-
tion, including race/ethnic socialization and consejos, or advice that is rooted in
cultural meaning and emphasizes the importance of having an education (Garcia
Coll et al., 1996; Raffaelli et al., 2005; Yosso, 2005). For example, Black parents
may engage in racial socialization to help their children manage racist messaging
they might experience in upper-level mathematics courses, where teachers express
lower expectations (Berry & McClain, 2009). These STEM parenting practices are
determined by parents’ STEM-related beliefs, such as their gender stereotypes about
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STEM (Starr & Simpkins, 2021) and beliefs about whether their child is competent
in STEM (e.g., Jacobs & Eccles, 1992).

Although motivational theories acknowledge that these individual and contextual
motivational processes are shaped by culture and individuals’ social position in soci-
ety, culturally grounded ecological models more thoroughly describe the cultural
and racial/ethnic processes that impact the development of youth of color (Boykin,
1986; Garcia Coll et al., 1996; McLoyd, 1990; Rafaelli et al., 2005). According to
these theories, socio-historical-cultural processes shape racial/ethnic minority fam-
ily functioning and youth adjustment overall, including family and motivational pro-
cesses in STEM. As shown on the top left of Fig. 1, the integrative model of minor-ity
child development posits that social position factors, including gender and race/
ethnicity, shape individuals’ experiences with racism and oppression, which in turn
impact the contexts children have access to and the barriers they face (Garcia Coll
et al., 1996). These barriers impact the family and individual motivation processes,
such as shaping parents’ and youth’s beliefs about who belongs in STEM and access
to enriching STEM opportunities.

These culturally grounded ecological models also emphasize cultural strengths
Black and Latinx families possess, as shown on the top right of Fig. 1 (Garcia Coll
et al., 1996; Rafaelli et al., 2005; Vélez-Agosto et al., 2017). These assets include
an adaptive culture that empowers families and youth to overcome daily barriers
through responsive strategies (e.g., leveraging kinship; Garcia Coll et al., 1996).
Other theories on Black and Latinx families highlight the ways in which cultural
values, including familism (or the high importance of family over individuals), faith
and spirituality, and kinship strengthen parents’ socialization practices (Hernandez
& Bamaca-Colbert, 2016; Jarrett et al., 2011; Raffaelli et al., 2005; McLoyd et al.,
2019). For instance, familism positively relates to parents’ STEM support among
those who value STEM (Simpkins et al., 2018). Overall, these cultural processes
need to be considered to accurately understand STEM motivational and socializa-
tion processes within Black and Latinx families.

Family Socialization, Social Identities, and Motivation

Though several studies have examined these family socialization processes among
White families (Harackiewicz et al., 2012; Simpkins et al., 2015b), the parallel lit-
erature on Black and Latinx adolescents is comparatively limited (Huguley et al.,
2021; Simpkins et al., 2020). As a result, the current theoretical and empirical
knowledge about adolescents’ STEM motivational development is biased toward
White families. These potential biases are problematic as they obscure constructs
and processes applicable for more diverse populations and perpetuate deficit notions
about Black and Latinx families. It is essential to examine these processes among
Black and Latinx adolescents to gain insight into positive family motivational pro-
cesses for these underrepresented populations.

Individual and family processes are shaped by the broader cultural context
(Eccles & Wigfield, 2020; Soto-Lara & Simpkins, 2020). For example, stereotypes
and expectations around gender and race/ethnicity are determined by society’s
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norms and beliefs (Eccles, 1993; Eccles & Wigfield, 2020). Historically, Black and
Latinx minority populations in the USA are differentially racialized and occupy dis-
tinct racial locations that set them apart from each other and the White majority
population (Flores-Gonzalez, 2017; Soto-Lara & Simpkins, 2020). Furthermore,
Black and Latinx families have unique, intersecting sociocultural processes that
inform the ways in which parents socialize their children (Soto-Lara & Simpkins,
2020; Varner & Mandara, 2014). Therefore, it is important to examine parent STEM
support within Black families and within Latinx families.

Variations Within Racial/Ethnic Groups

A second aim of our study was to examine within-group variation. Examining
within-group variation is vital to understanding how parent STEM support uniquely
influences Black and Latinx youth. Much of the existing STEM literature that exam-
ines race and ethnicity focuses on differences between racial/ethnic groups with the
narrative that Black and Latinx youth are underperforming compared to White and
Asian youth. This heavy focus on between-group differences ignores the rich vari-
ability within each racial/ethnic group and does not address the specific factors that
support youth’s STEM success within each group (e.g., Causadias et al., 2018; Quin-
tana et al., 2006; Simpkins et al., 2015b). Emerging work suggests that there is rich
variability among individuals within the same racial/ethnic group in terms of paren-
tal support (e.g., Simpkins et al., 2015b) and youth’s STEM outcomes (Hsieh et al.,
2021; Parker et al., 2020). These within-group variations may be due to processes
discussed in culturally grounded ecological models, including other social position
factors (e.g., gender, SES) or variability in racialized experiences and cultural val-
ues. Such variation can emerge at the mean level (e.g., parents provide less STEM
support for girls than boys) or at the process level (e.g., parent support positively
relates to STEM motivational beliefs for boys but not for girls). For this reason, we
investigated students” STEM beliefs as a function of both (a) potential within-group
variations at the mean and process levels based on social position factors and (b)
racial/ethnic and cultural processes.

Finally, given prior research and theory (e.g., stage environment fit; Eccles et al.,
1993), we explored potential within-group variations based on whether youth were
in middle school versus high school. For example, certain types of support might
be more developmentally appropriate for younger adolescents (e.g., schoolwork
support), whereas other supports might be more important for older adolescents
(e.g., advice about STEM course choices). In sum, we were interested in examining
within-group variations based on social position factors, racial/ethnic and cultural
processes, and developmental period.
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Summary

The purpose of this study was to review recent empirical studies (published on
2000-2020) considering parent or family STEM-specific support and adolescent
STEM motivational beliefs as outlined in Fig. 1 among Black and Latinx families.
Specifically, we were interested in the following questions: First, how does the cur-
rent body of literature conceptualize parent support among Black and Latinx fam-
ilies, and do these studies find parent support positively relates to student STEM
beliefs? Second, are there any within-group variations in these indicators among
Black adolescents and among Latinx adolescents based on social position factors,
racial/ethnic and cultural processes, and developmental period?

Method

Positionality Statement

It is important to acknowledge our backgrounds as researchers and how they may
relate to the research process (Hill et al., 2005). The first author is a postdoctoral
scholar in education and is a queer White woman raised in rural Illinois, in a low-
income, non-college educated family. Her experience in rural schools and growing
up in a low-income multigenerational household has informed her perspective on
academic motivation, culture, and families. The second author is a 1.5-generation
immigrant, Filipino-American, male, postdoctoral scholar raised in a lower-SES
area in Southern California and is the first in his family to go to college in the USA.
His research focuses on family and cultural influences and is informed in part by his
upbringing in a Filipino, single-parent household that emphasized familism values.
The third author is a White woman raised in California whose family has been in the
USA for more than three generations. The context in which she was raised and her
research expertise made her aware of the importance of cultural processes in family
systems.

Literature Search

Using guidelines from the Preferred Reporting of Items for Systematic Reviews and
Meta-Analyses (PRISMA, Moher et al., 2009), we conducted our literature search
in three phases: the database search, the backwards search, and the forwards search.
All three searches were conducted in the 3-week period between February 10, 2021
and March 2, 2021; see Fig. 2 for an outline of the number of articles identified,
excluded, and included for each step. First, we conducted the initial search for peer-
reviewed, empirical journal articles published between January 2000 and January
2021 via five major journal article databases: PsyclInfo, PsycArticles, SocAbstracts,
ERIC, and Web of Science (due to the wide breadth of articles indexed by Web
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Fig.2 PRISMA flow chart of literature search and screening. Note. From the entire process, a total of
6371 were identified; 5596 were unique articles, while 775 were duplicates. For exclusion, we used a
hierarchical exclusion labeling method, whereby the first exclusionary reason that applied was coded,
the order was (1) not an empirical journal article, (2) not among adolescents (or retrospectively focused
on adolescence); (3) no parent or family STEM-specific support, (4) no adolescent STEM-related beliefs
or behavior, and (5) the sample was not at least 10% Black or Latinx and/or did not include between or
within ethnic analyses.

of Science, we specified the inclusion of articles only from psychology, education,
and family studies). We chose to focus on published, peer-reviewed journal arti-
cles to ensure quality of publications included; however, we acknowledge that one
limitation of these search criteria is missing non-significant findings that were not
published.

For search terms, we first listed a series of family- and parent-related words (e.g.,
mother, paren*, famil*, caregiver, home). We chose these words because we wished
to center the present review on adult caregivers, such as parents, without exclud-ing
other potential caregivers. This review did not include peer family members that
provide STEM support, such as siblings and cousins, although these family mem-
bers may provide unique support (e.g., Ramos Carranza & Simpkins, 2021). These
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family-related words were followed by socialization-related words about beliefs
and behaviors, chosen to reflect terms that might be used for STEM support (e.g.,
belief*, behavior, support, engag*, activit*). These were followed by terms related
to motivational beliefs, such as beliefs about competence in STEM, that were cho-
sen to cover words a variety of motivational theories use to describe their target
constructs (e.g., motivation*, aspirations, utility, interest, self-eficacy). Next, we
included words related to STEM, chosen to cover a wide breadth of the physical
and biological sciences in addition to math, computer science, and engineering (e.g.,
math* science, engineering, technology, Biolog*). Finally, we included Black- and
Latinx-related search terms, developed to cover a range of identity labels for people
who are Black or Latinx (e.g., Black*, Latin*, underrepresented minority, Hispanic,
African American). For a full list of the search terms, please see the Supplemen-
tary Materials. Using the articles that passed the initial abstract screening, we then
conducted a backward search and a forward search. For each article that passed our
initial search, we obtained articles in their reference list (the backward search) and
more recently published articles that cited that study on Google Scholar (the forward
search) (Mobher et al., 2009).

Screening of Eligible Studies

From the literature search, we identified 6371 articles over our total search. Of
these, 775 were duplicates and removed, leaving 5596 articles to screen. Using the
PRISMA method, we first screened these articles based on the title and abstract.
Articles were excluded if they (1) were not peer-reviewed empirical journal articles
written in English and published between January 2000 and 2020, (2) did not focus
on adolescents’ STEM-specific motivational beliefs, (3) did not measure parent or
adult caregiver STEM-specific support, (4) or did not include a sample of at least
10% Black and/or Latinx participants or did not include analyses within- or between-
racial/ethnic groups. The first and second author conducted the screening based on
inclusionary/exclusionary criteria. Of the 520 non-duplicated articles gathered from
the initial database search, 30% (n = 156 studies) were randomly selected for both
coders to screen (while the remaining 70% were randomly divided between the two
authors). Both coders read and recorded which articles met the criteria for further
review; they had high agreement (95% agreement; k = .73). The authors then met
to discuss discrepancies; articles were included in the second stage as long as one
coder had selected it as meeting the inclusion criteria. At the second stage, backward
and forward searches were conducted (as described above) and screened by the first
two authors.

Based on our criteria, 137 articles were selected for further review (49 from the
initial search, 49 from the backward search, and 39 from the forward search). The
first author reviewed each of the 137 articles in their entirety to determine which
articles fit our criteria and consulted with the second and third author when nec-
essary. Based on this review process, 36 final articles were selected to include in
this systematic review. One hundred one articles were excluded, most commonly
because the study did not include parent or adult caregiver STEM support (n = 67,
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66%), included fewer than 10% Black/Latinx participants or did not include race or
ethnicity as a within or between subjects factor (n = 14, 14%), did not include ado-
lescents (nor were they retrospective studies about adolescent experiences) (n = 9),
were not empirical (r = 6), or included an outcome variable that was not a STEM-
related motivational belief (n = 5). See Fig. 2 for a full breakdown of the screening
process, based on the PRISMA method.

Results

Characteristics of the Studies

Articles were coded for their method, participant demographics, and findings (see
Table 1). Regarding study design, 50% of the studies were quantitative (n = 18),
42% were qualitative (for example, longitudinal interview studies that employed
grounded coding) (n = 15), and 8% were mixed methods (n = 3). A majority of
studies (75%, n = 27) were cross-sectional, and none was experimental. Science
was the most common STEM domain examined (28%, n = 10), followed by STEM
broadly defined (n = 8).

The 18 quantitative studies had sample sizes ranging from 104 to 22,190, whereas
the 15 qualitative studies had samples that ranged from 3 to 44. All but one UK
study (Archer et al., 2015) took place in the USA. Regarding race/ethnicity, the per-
centage of Black and Latinx youth ranged from 26 to 100% of the sample. Over
half of studies (64%, n = 23) included only Black and/or only Latinx participants,
including 10 that focused solely on Black families and nine on Latinx families. The
majority of studies included analyses within each racial/ethnic group (n = 30, 83%);
among the six studies that did not include within-group analyses, only three had
a majority White and Asian sample (Friedel et al., 2007; Friedel et al., 2010; Lee
& Simpkins, 2021). Of these six studies, three found no racial/ethnic differences in
parent STEM support across studies (Friedel et al., 2007, 2010; Garriott et al., 2014)
though two studies found that parent STEM support was higher for Asian or White
girls than Black or Latina girls (Kang et al., 2018; Leaper et al., 2012). Additionally,
19 studies (53%) included analyses that examined potential within-racial/ethnic-
group variation based on characteristics such as gender. Furthermore, nearly half
(42%, n = 16) of the studies included a measure specific to racial/ethnic or cultural
processes (see Table 1). Half of the studies (50%, n = 18) focused on high school
students (9—12th grades) with 25% (n = 9) focused on middle school (6-8th grade).
Eight studies were qualitative retrospective studies among undergraduates, asking
them to recall their adolescent years.

The studies varied in the measures of STEM parent support as well as youth moti-
vational beliefs. In a majority of studies, parent (or family) support was reported by
adolescents (83%; n = 30) with six studies including reports from parents or fam-ily
members. Most studies examined overall parent support (47%, n = 17), whereas
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seven studies separated support from mothers and fathers and seven studies exam-
ined general family support. Adolescent indicators of STEM motivational beliefs
were always reported by adolescents and fell into five categories: beliefs about com-
petence (n = 20), importance of STEM (n = 11), career/major aspirations (rn = 16),
identity beliefs (n = 5), and goal orientation (n = 2).

Findings

Overall, most studies (83%, n = 30) found evidence that parental support positively
relates to adolescent STEM motivational beliefs. Five studies found mixed or par-
tial evidence, and one did not find evidence that parent support was predictive of
adolescent motivational beliefs (Martin et al., 2013). Table 1 includes a list of all
articles including the design, participant information, type of specific indicators,
and effect sizes for quantitative research. Table 2 lists all the articles that found full,
mixed, or no evidence for positive relations between parent support and adolescent
motivational beliefs separately for Black and Latinx adolescents and by type of par-
ent support (i.e., beliefs and behaviors). Finally, we placed an asterisks (*) by con-
structs in our theoretical framework depicted in Fig. 1 that were addressed in our
review. Below, we discuss study findings separated by parent beliefs about STEM,
parent behaviors related to STEM, and within racial/ethnic group variations. STEM
motivational beliefs were categorized broadly into competence beliefs, importance
beliefs, career aspirations, goal orientation, and identity.

Parent Beliefs

A third of all studies (31%, n = 11) measured parent beliefs as predictors of ado-
lescent motivational beliefs. These were either parent beliefs about their child
(e.g., importance of STEM for their child) or stereotypes parents held about STEM
domains (see Table 1).

Child-Specific Beliefs Parents hold a variety of beliefs that are specific to their child.
The existing literature includes studies focused on all of the parent beliefs for their
child listed in Fig. 1: beliefs about the importance of STEM, beliefs about their
child’s abilities in STEM, and the extent to which parents believed in a mastery or
performance goal orientation. First, parent beliefs about how important or valua-
ble they believed STEM was for their child was examined in seven studies (19%).
Importance beliefs significantly and positively predicted adolescent STEM beliefs,
namely importance beliefs, competence beliefs, career aspirations, and/or identity,
with small to medium effect sizes (r’s = .20 to .43) (Archer et al., 2013; Bouchey &
Harter, 2005; Dika & D’Amico, 2016; Garriott et al., 2017; Jackson & Suizzo, 2015;
Russell & Atwater, 2005; Walker, 2006). For example, two cross-sectional studies
among Latinx families found medium, positive relations between parent importance
beliefs and adolescent importance and competence beliefs in engineering among

13
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middle and high schoolers (Dika & D’Amico, 2016) and in math and science among
high schoolers (Garriott et al., 2017). Second, parent beliefs about their child’s abil-
ity or potential to succeed in STEM were measured in one study, which found that
Black and Latinx parent beliefs about their child’s STEM abilities had a small to
large positive relation to middle schooler’s competence and importance (+’s .29 to
.62) (Bouchey & Harter, 2005). Third, two studies among Black and White mid-dle
schoolers and their families found that parents’ mastery goal orientation versus
performance goal orientation (characterized by an emphasis on learning verses an
emphasis on comparison to others, respectively) had small to medium positive rela-
tions with early adolescents’ competence beliefs (8’s = .05 to .15; r = .37) (Friedel
et al., 2007, 2010). In sum, parent beliefs about their child in STEM had significant
positive relations to their child’s motivational beliefs, with small to medium effect
sizes.

Stereotype Beliefs About STEM Finally, parents’ stereotype beliefs about STEM
were measured in three studies (Archer et al., 2013; Denner et al., 2018; Starr &
Simpkins, 2021). All three studies found that believing STEM is more appropriate
for males or White people negatively impacted the beliefs of Black and Latinx girls
and Black youth (Archer et al., 2013; Denner et al., 2018; Starr & Simpkins, 2021).
For example, two longitudinal studies examining parent STEM gender stereotypes
found small, negative effects for girls (s = —.06 and B = —.29, respectively) (Den-
ner et al., 2018; Starr & Simpkins, 2021); in one study among Latinx families, par-
ent gender stereotypes were negatively related to parent math support and in turn
adolescent girls’ competence beliefs in middle school (Denner et al., 2018). In sum,
parent stereotypes were found to negatively relate to Black and Latinx girls’ STEM
identity, career aspirations, and competence beliefs.

Parent STEM Behaviors

Over half of the studies (56%, n = 20) included measures of specific types of parent
behaviors. These behaviors represented four categories shown in Fig. 1: encourage-
ment, co-activity, advice, and schoolwork support (see Table 1 for study details and
Table 2 for a breakdown of findings).

STEM Encouragement Parent or family encouragement in STEM was examined in a
third of all studies (31%, n = 11). Encouragement included recognizing and talking
to adolescents about their strong STEM abilities and provision of emotional support
when adolescents were discouraged. All eleven studies found that parent encour-
agement positively predicted adolescent STEM beliefs, namely competence beliefs,
importance beliefs, career aspirations, and identity, with small to large effect sizes
(B’s = .09 to .65; r’s = .14 to .22) (Archer et al., 2013; Berry, 2008; Bruning et al.,
2015; Hanson, 2007; Leaper et al., 2012; Onuma et al., 2020; Russell & Atwater,
2005; Simpkins et al., 2015b; Simpkins et al., 2019; Tao et al., 2020; Walker, 2006).
For example, two studies among majority Latinx middle and high school samples
found that parental encouragement had small, positive relations to adolescents’
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importance and competence beliefs (Leaper et al., 2012; Simpkins et al., 2019).
Similar results were found in two studies with majority Black high school samples
investigating career aspirations and/or competence and importance beliefs (Hanson,
2007; Tao et al., 2020). However, one retrospective mixed methods study among
Black women found that parent encouragement did not emerge as a primary factor in
the qualitative findings, even though they found medium, positive relations between
parent science encouragement and adolescent career aspirations, competence, and
importance beliefs in the quantitative data; instead, the women identified their per-
sonal dedication as important (Hanson, 2007). Similarly, a qualitative retrospective
study among Black college students found that although parent encouragement fos-
tered their STEM career aspirations, encouragement from teachers was identified as
most critical (Russell & Atwater, 2005). In sum, this research suggests that encour-
agement matters though the effects can be small.

STEM Co-activity Co-activity was examined in seven studies (19%) and included
STEM-related activities adolescents engaged in with a parent (e.g., going to a sci-
ence museum or fixing things at home). All seven studies found support for signifi-
cant relations between STEM co-activity and adolescent identity, career aspirations,
competence, and/or importance beliefs, with small to medium effect sizes among
quantitative studies (B’s = .13 to .41; f’s = .33—-.48; r = .07) (Denner et al., 2018;
Jackson & Suizzo, 2015; Kang et al., 2018; Lee & Simpkins, 2021; Onuma et al.,
2020; Sha et al., 2016; Simpkins et al., 2015b). This included studies focused on
Black adolescents’ career aspirations (Onuma et al., 2020) and Latinx adolescents’
STEM identity, importance, and/or competence beliefs (Denner et al., 2018; Jackson
& Suizzo, 2015; Simpkins et al., 2015b). Two longitudinal studies found that par-
ent STEM co-activity in early adolescence predicted changes in adolescent compe-
tence and importance beliefs with small to medium effect sizes later that school year
(Sha et al., 2016) or helped buffer the negative effects of poor-quality math teach-
ing 2 years later (Lee & Simpkins, 2021). Furthermore, two qualitative retrospective
studies found that undergraduates mentioned parent-adolescent STEM co-activity
as helping to foster their STEM identity and career aspirations (Jackson & Suizzo,
2015; Onuma et al., 2020).

STEM Advice STEM advice was examined in eight articles (22%), which included
assistance in picking STEM courses and providing insight about STEM careers and
opportunities. All of these studies were qualitative, and all but two studies (Bruning
et al., 2015; Martin et al., 2013) found that parental STEM advice was an impor-
tant factor in Black and Latinx adolescents’ development of their STEM identity,
career aspirations, competence, and importance beliefs (Archer et al., 2015; Berry,
2008; Blustein et al., 2013; Bruning et al., 2015; Onuma et al., 2020; Stipanovic
& Woo, 2017). For example, three qualitative studies found that Black and Latinx
middle and high schoolers felt their parents’ STEM advice played a positive role
in them developing STEM career aspirations (Archer et al., 2015; Blustein et al.,
2013; Stipanovic & Woo, 2017). However, two qualitative studies found that Black
and Latina high school girls and college women rarely mentioned STEM advice as
an important factor for developing their STEM career aspirations and importance
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beliefs (Martin et al., 2013) or found that parents did not have the STEM content
knowledge or understanding of the academic system needed to successfully sup-
port them via STEM advice (Bruning et al., 2015). Instead, students mentioned the
STEM advice they received from institutional and peer groups as helpful (Brun-
ing et al., 2015; Martin et al., 2013). Furthermore, Bruning et al. (2015) found that
Black and Latinx adolescent girls reported that their families were able to support
them in other ways, such as through encouragement. Although theories suggest
parental advice and guidance is a core aspect of support (Eccles & Wigfield, 2020;
Hill & Tyson, 2009), the extant literature provides mixed support for this conclusion
in regard to STEM.

STEM Schoolwork Support Finally, parents’ help with adolescents’ STEM school-
work was included in four articles, such as checking homework answers and asking
about STEM coursework (Berry, 2008; Bouchey & Harter, 2005; Simpkins et al.,
2015b; Walker, 2006). Three of the four studies found that schoolwork support was
positively related to adolescent STEM competence and importance beliefs, with
effects ranging from small to medium (B’s = .02 to .13; r’s = .27 to .38). For exam-
ple, two cross-sectional studies among majority Latinx samples found that school-
focused activities were positively related to middle or high school science or math
importance and competence beliefs, with small to medium effect sizes (Bouchey &
Harter, 2005; Simpkins et al., 2015b). One qualitative study among Black and Latinx
high school students found that parents were often unable to help with homework;
however, they still supported adolescents in other ways (such as through encourage-
ment) (Walker, 2006). Overall, the majority of studies examining schoolwork sup-
port found it to be helpful for adolescents, with one exception.

Overall Support Eleven studies used overall measures of parent support that encom-
passed multiple types of specific support including those discussed in the prior sec-
tions (Alliman-Brissett and Turner, 2010; Arschbacher et al., 2010; Berry et al.,
2011; Garriott et al., 2014; Hsieh et al., 2019; Koch et al., 2019; Rodriguez et al.,
2019; Richardson et al., 2020; Simpkins et al., 2018; Strayhorn, 2017; Talley &
Ortiz, 2017). All eleven studies found evidence that parent or family overall sup-
port positively predicted adolescent STEM motivational beliefs, with effects ranging
from small to medium (B’s = .02 to .29; r’s = .33 to .38). These included studies
focused solely on Black families (e.g., Berry et al., 2011; Strayhorn, 2017) or Latinx
families (e.g., Hsieh et al., 2019; Rodriguez et al., 2019). For example, six studies
found that overall parent support predicted adolescent competence beliefs in STEM,
math, and science, in addition to other motivational outcomes such as career aspira-
tions and importance beliefs, with small to medium effect sizes (Alliman-Brissett
and Turner, 2010; Arschbacher et al., 2010; Garriott et al., 2014; Hsieh et al., 2019;
Simpkins et al., 2018; Strayhorn, 2017; Talley & Ortiz, 2017). Three of the stud-ies
were longitudinal (Arschbacher et al., 2010; Hsieh et al., 2019; Simpkins et al.,
2018). For example, one longitudinal quantitative study by Hsieh et al. (2019) found
that parent support in 9th grade had small positive relations with changes in Latinx
students’ science importance and competence beliefs in 11th grade in science overall
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and in biology, but not in chemistry or physics. Collectively, this work suggests that
parents’ overall support positively relates to adolescent STEM motivational beliefs
both concurrently and longitudinally, though it is not clear if these relations will
emerge in each of the specific STEM disciplines.

Within Racial/Ethnic Group Variation

As depicted in Fig. 1, within-group variations can emerge based on other social
position factors or due to racial or ethnic processes (Garcia Coll et al., 1996; Raf-
faelli et al., 2005). Finally, developmental differences can create variability in indi-
vidual and family processes as well (Eccles et al., 1993). Below, we discuss each
potential within-group difference factor in greater depth.

Social Position Factors Half of the articles examined within racial/ethnic group vari-
ation based on social position factors (Garcia Coll et al., 1996), most commonly
gender (50%; n = 18); three papers also included SES, nativity, or college genera-
tion (Archer et al., 2015; Bruning et al., 2015; Martin et al., 2013). These studies
found mean level differences but not process differences; for example, levels of par-
ent support might differ by gender, but parent support predicted motivational beliefs
across groups (e.g., Simpkins et al., 2015b). Given the prevalence of mean-level
gender differences, we provide a more in-depth discussion below.

Adolescents’ gender often predicted differences in parent support and STEM
motivational beliefs. The five studies examining parent beliefs indicated that par-
ent gender stereotypes and traditional cultural values may impact parent supportive
behaviors in addition to adolescent motivational beliefs (Aschbacher et al., 2010;
Blustein et al., 2013; Denner et al., 2018; Simpkins et al., 2018; Starr & Simpkins,
2021). Four papers compared parent support behaviors provided to boys compared
to girls (within and across ethnic groups), and all found that girls, on average, were
provided less STEM support from parents than boys (Aschbacher et al., 2010;
Leaper et al., 2012; Simpkins et al., 2015b; Tao et al., 2020). In sum, quantitative
studies indicated that girls overall received less STEM support from parents than
boys.

Finally, four qualitative studies focused on the barriers of staying motivated in
STEM and getting STEM support as Black or Latinx girls, finding that many girls
described being overlooked or otherwise devalued due to their race/ethnicity and
gender (Archer et al., 2015; Bruning et al., 2015) as well as experiencing barriers
due to limited resources (Martin et al., 2013). For example, two studies found that
Black and Latinx girls and women frequently brought up disadvantages based on
their race/ethnicity and gender, such as low expectations and stereotyping (Archer
et al., 2015; Bruning et al., 2015). However, one retrospective qualitative study
among Latina women in engineering found that many viewed their ethnicity and
gender as providing advantages, such as cultural capital (e.g., the ability to speak
Spanish; Jackson & Suizzo, 2015). Finally, three studies focused on how parents
helped Black boys navigate barriers experienced in schools due to stereotyping and
low expectations (Berry, 2008; Berry et al., 2011; Strayhorn, 2017). In conclusion,
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most studies that examined gender and race tended to find that girls on average
received less support than boys and that being a Black or Latina girl or woman or
Black boy or man led to lower expectations and greater stereotypes.

Racial/Ethnic and Cultural Processes As shown in Fig. 1, promotive and inhibi-
tive cultural or societal related processes impact Black and Latinx parents’ STEM
support and youths’ motivational beliefs. About half of the studies (42%, n = 16)
included these processes with the majority of those studies (» = 13) utilizing quali-
tative or mixed methods (see Table 1). Seven of these studies examined potential
promotive factors, such as cultural values (e.g., familism) and honoring parent sac-
rifices. Nine studies examined negative or inhibitive constructs, such as racism or
lack of belonging due to race. A majority of the studies examining promotive factors
were primarily among Latinx participants, whereas a majority of studies investigat-
ing inhibitive factors were among Black participants.

Studies that examined promotive cultural factors generally found that they posi-
tively predicted greater parent support (Garriott et al., 2017; Jackson & Suizzo,
2015; Koch et al., 2019; Rodriguez et al., 2019; Simpkins et al., 2018; Talley &
Ortiz, 2017; Walker, 2006). For example, two studies among Latinx high school
students found that parent familism and support were positively related (Garriott
et al., 2017; Simpkins et al., 2018). Additionally, two qualitative studies examining
the cultural practice of honoring parent sacrifices found that Latinx (and sometimes
Black) students used their parents’ stories of working hard for their children and
having to give up their educational dreams as motivation to stay on their path toward
STEM goals (Rodriguez et al., 2019; Walker, 2006). However, two studies found
that the processes were more complicated for girls (Jackson & Suizzo, 2015; Talley
& Ortiz, 2017). For example, a qualitative retrospective study among Latina under-
graduate women found that familism was connected to STEM support but also to
more restrictive gender norms (Jackson & Suizzo, 2015). Although women reported
feeling supported in their STEM goals from their families, they also felt pressure
to take care of their families, which sometimes conflicted with their STEM goals.
Overall, most studies found that promotive cultural factors were helpful for adoles-
cents, although a few studies found that familism could have a mixed effect for girls.

The nine studies examining negative factors generally found that barriers, such
as racism, were negatively related to adolescent STEM motivation but that parents
could help mitigate the negative effects, as shown with the dashed arrows in Fig. 1
(Alliman-Brissett and Turner, 2010; Archer et al., 2015; Aschbacher et al., 2010;
Berry, 2008; Berry et al., 2011; Blustein et al., 2013; Bruning et al., 2015; Russell
& Atwater, 2005; Strayhorn, 2017). For example, three studies discussed students’
awareness of others’ low expectations of them in STEM and stereotypes about them
due to their race, gender, or class, highlighting the importance parents and other
adult figures play in helping them persist in STEM despite barriers (Archer et al.,
2015; Aschbacher et al., 2010; Bruning et al., 2015). Overall, these studies found
that students experienced barriers due to their race but that parent support could
help them stay motivated in STEM.
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High School and Middle School Processes We were interested in any potential dif-
ferences between samples that included middle schoolers (z = 9) compared to those
that included high schoolers (» = 18). Studies that took place in middle school were
more likely to focus on math and/or science (89% vs. 65%) and less likely to inves-
tigate engineering, technology, or STEM more broadly when compared to stud-ies
about high school (11% vs. 35%). Additionally, a larger percentage of middle
school-focused studies included schoolwork support as an indicator of parent sup-
port (33% vs. 12% of high school studies). Furthermore, both studies about mas-
tery versus performance goal orientation took place among middle school students.
Finally, compared to studies among high schoolers, middle school studies were more
likely to focus on career aspirations (44% vs. 33%) and STEM identity (e.g., how
much a student identified with science) (11% vs. 6%). Overall, although there were
some differences in the measures used, we found no process level differences across
periods. In other words, studies with high school students and those with middle
school students were equally likely to find that parent support predicted adolescent
motivational beliefs.

Discussion

Using our framework that bridges motivation and culturally grounded theories,
this systematic review of parent STEM support and adolescent STEM motivational
beliefs among Black and Latinx families was conducted with two goals in mind: (a)
to describe how parent STEM support has been conceptualized and its relations with
adolescent STEM motivational beliefs and (b) to describe within-group variations.
This review makes several significant contributions, as noted at the top of Table 3.

The Field’s Current Findings on Parent STEM Support Among Black and Latinx
Families

One of the central contributions of this review is showing that parent support typi-
cally has small, positive associations with Black and Latinx adolescents’ STEM
motivational beliefs, including their identity, career aspirations, importance beliefs,
and competence beliefs. These positive associations emerged regardless of whether
parent STEM support was measured with a specific belief or behavior or with a
broad overall indicator that combined multiple beliefs or behaviors. In cases where
parent STEM support was not predictive, it was often because parents were unable
to provide that specific type of support (e.g., schoolwork support or STEM advice)
even though they still provided other types of meaningful support (e.g., encourage-
ment) (e.g., Bruning et al., 2015; Walker, 2006). These positive relations align with
motivation theories focused on parent influences (e.g., Eccles & Wigfield, 2020) and
suggest that parenting helps support the success of Black and Latinx adolescents.
Although evidence suggests that all types of parent STEM support matter, par-
ent importance beliefs, competence beliefs, and co-activity had stronger, more con-
sistent relations with adolescent motivation compared to other indicators (Table 3).

13



1877-1911

Educational Psychology Review (2022) 34

1904

uLI0Ja1 [00yds pue 1ioddns [euoneSIARU UO PISNOO) JUSWIAJOAUI [00YIS o oesentuniioddo jo suerprend se SuIAIos SI[IWE] .
uny| 2AnoYy Surpnjout ssppomiou drysury| syuared puokaq s1oquiow AJruwe} pue AJunwwod £33 JO UOTJRIIPISUO)) «

1€0€
6T°LT

s1oL1req s 2dod yinox diay syuared MOH . ourue Jep ‘seued 9[eyoy ‘sofosuo)) .

0g 8T

sjonnsuod joddns jusieq

,zS9sAeue dnoi3-urgig o
soAnoadsiod paseq-yiSuang . QOUBLIBAUI JUSWIdINSEAW pue Furueow [en)doduod Sunday) «

gzSe10[opoyaw drydergourd ‘edrdojoudwoudyd ‘AneEnd) . (yoxeasar A1oyedronred “'3+9) soo10A AJ1ure] pue yinok SuLoud)) «

SUONBIOPISUOD [EIISOJOPOIAN

sPHomowrely Arepuenb ofduy, « |Huewdo[aAdp yinok Jo [opour ouneTy .

4Z19pow dAnRISAIUI Ay . 0Z1PPOW WA)SASOIOTW [eniny)

141031} 90BI [BIDLID) «

cPHoMaWRI} 2dUSLIAAXD PAZI[EIoRT B SE SUILIEI] SONEWAEIA K309 sprrom ofdnnur SuIspug .
;PHomauely AJI[EUONISIN] o ,19pow 1uawdO[aAdP PIIYO UBILIOWY UBILYY e

UO MBIP 0} SOLI0AY) Papunoid AjjeImn)

SUOTIOAIIP 2ININJ [e1UI0J
o1 PAIRATIOW AB)S Wy} d[oy pnod joddns judred nq ‘SIUdPMYS ORI JOJ PAUILEXD A[[BNSN AIOM SIOLLIEG PAR[I-ITY o
prerHoddns Juared 101213 pajorpaid pue SJUSPNYS XULET] 10§ PSUILEXS AJ[BNSN S19M SI0JOB) [BINI[ND SALOWOI] «
21411118 10§ s3a119q [euonRATIOW pajoIpaid jroddns juared Jnq ‘sod4100103s 103eaI3 pue suONE)AAXD JOMO[ Padey sKoq Yorlg pue ‘SIS eune] ‘SIS yor[g sAoq uey) 110ddns SS9 PIAIIAI SHIID) «
Anpqeriea dnoiS urgpip

orgSuoneIIdse 100180 pue ‘syar119q doueiodwr ‘$ya11aq 90U3IdWOD JUSISI[OPE UO SISNIO) YIIBISII JSOIA

SJOI[q [BUONBAIIOW JUSISI[OPY

4/ AIJUSISISUOOUT SAWTIOWOS Y3NOY) SJA1[9q [BUONEATIOW SJUISI[OPE 0} PAJR[al A[AINSOd 219M IOTAPE PUE JUIWSTLINOOUD NHLS o

9+cAIIUSISISUOD JSOW SJO1[q [BUOHBANOW SIUIISI[OPE 0} Paje[ar A[oanIsod sem AJAOR-00 INHLS «

SIOIABYQQ JUdIBJ

+¢SII[2q [EUOnEATIOW SIS BUNET puR Yor[g papIpald Ajoanesou sadA10a10)s JOpUdS INHLS [BUOHIPLL], «
21SJRI[2q [BUOHEATIOW SJUIISI[OPE 0} PJe[a1 A[PADISOd AJUdISISU0d d10M 90udjdwod Yynok pue doueiiodwt WH LS NOQe Sja1og «
SJoI[9q JudIRd

s3urpuyy juarny

J0IBaSAI 2INJNJ 10} SUONOAIP pue sSurpuly JueLmo jo ojdwes € ajqeL

(ap)
—



1905

Educational Psychology Review (2022) 34:1871—-1911

(5007) 08SOX (. {(6107) WRsUNS[eH, {(120T) e 3 AJMSnH . (1107 ) "Te 10 A110g (8007) A11od ¢ ((£107) e 1
unie g (0707) subjdwig pue ere-010Sg, ((S107) 022INg pue uosYoe(,; ((9007) 1M[EMy, (9861) UDIAOH . ((9661) T& 19 [[0D BoIBD, . (6007) UIMEN,, (6861) Meys
-URID, 1(S00T) Te 19 I[[PeE |, ((L10T) T8 30 0IS0TY-ZO[9A i {(S661) OPES[,, {(2007) T8 30 10d00Dg, {(0661) PAOTOIN,; (L10T) UI0yAenS,,; (010T) JoUIN], pue Jasstig
-uRwWIY, (6107) T8 10 Zon3upoy,, ((6107) T& 10 Y203, (qs107) Te 10 sunjdung,, {(z107) Te 10 10dedT, ((0707) Te 1 oeLy, {(L107) ZIHO pue A3[[eL, ((6107) Te 19 suny
-dunrg, {(€107) e 10 uraisnig, {(910T) e 10 BYS, (8107) Te 10 Sued; {(8107) '[& 10 Jouua, (S10T) '[& 10 WYdIV, (5007) 101 pue Layonogd, (0107) 'T& 19 JYdequosy

oz6(WISI[IWERY “5°2) san[eA [emynd Jo sadud[[eyd pue syisuons [epusjod Ay, « cc([ended juesisar ‘reuonesiaeu ‘suonendse “3-9) [eyrded Ajwey .
SSuUSNS [RIM[NO SII[IWEJ O} SSIUIAISUOSAI [RUONMNSU] o 2¢(S19p 10§ 10adsar ‘drysuny “3-9) sonfea [eIMN) o
10pISu0d 0} syiSuans [eamn)

1¢(UODBZITEIO0S OMUSPEIE SEIq [B10RI PUE [eIm[nd “5-9) 9pLid PUE UOKRZI[BIO0S JIUIY/[BIRY « ooz, ZSIOHIR [RINIONIS PUB [B)I100S SUIWIOOISAO 0} AU SUoNLIAdXd YSIH «
|gudtdAoAur swoy Arojesuddwods pue Krejuowdyddng « 6[BNdED PUE SHIOMIOU SSIOIE SUdDSAOpe SUId[OH

(ponunuod) ¢ ajqeL

13



1906 Educational Psychology Review (2022) 34:18T7—-191T

In wparticular, parent importance and competence beliefs were positively related
to students’ STEM importance and competence beliefs, with several medium effect
sizes (e.g., Bouchey & Harter, 2005; Garriott et al., 2017). This finding aligns with
motivational theories suggesting that these parental beliefs are central to helping
youth develop their STEM motivational beliefs (e.g., Eccles & Wigfield, 2020) as
well as racial/ethnic theories suggesting that parents’ hopes or aspirational capital
for their child are valuable among Black and Latinx families (e.g., Yosso, 2005).
Moreover, parents’ confidence in their child’s STEM competence may be especially
valuable, given other adults’ low expectations and stereotypes in the media may
undermine Black and Latinx youth’s ability beliefs (e.g., Archer et al., 2015; Hugu-
ley et al., 2021). Similarly, STEM co-activity was consistently related to adolescent
motivation with some studies indicating medium effect sizes (e.g., Sha et al., 2016).
This finding aligns with prior work suggesting that parents engaging in STEM activ-
ities with their children can be particularly motivating (e.g., Zucker et al., 2021). The
remaining parent behaviors—advice, encouragement, and schoolwork support—had
some inconsistent findings and small effect sizes. In sum, although all types of par-
ent STEM support reviewed related to students” STEM motivational beliefs, parent
co-activity, importance beliefs, and competence beliefs had particularly strong, con-
sistent relations.

Advancing Motivation Research Through Theory Bridging

The findings from this review underscore the importance of theory bridging to
develop more culturally grounded conceptualizations of parenting. Theory bridg-
ing refers to synthesizing two or more complementary theories to create a more tai-
lored framework (e.g., Leaper, 2011). Although all of the studies in this systematic
review focused at least partially on race and ethnicity, only four studies incorpo-
rated theories that explicitly focused on race/ethnicity and culture. Prior research’s
heavy reliance on mainstream US (i.e., White, upper-middle class, college educated)
definitions of parent STEM support limits the field’s knowledge concerning Black
and Latinx parents’ support. Indeed, the most consistent findings and the most well-
researched constructs in this review were core constructs from motivational theo-
ries, such as parents’ importance beliefs, beliefs about children’s abilities, encour-
agement, and co-activity. Relatedly, adolescents’ importance beliefs, competence
beliefs, and career aspirations were youth constructs that received the greatest
research attention. We argue that bridging motivation theories and theories about
race/ethnicity and culture is a strategy to develop more culturally grounded con-
structs and help researchers situate their results in a richer lens.

To help guide our research question and results, we employed a new frame-
work depicted in Fig. 1, which bridged motivational and culturally grounded
theory to better explain parent support and youths’ motivational beliefs among
Black and Latinx families. We view this figure as a living model that will benefit
from further refinement as the work in this area flourishes and as these processes
are considered by diverse perspectives. This review highlights several current
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gaps in the literature concerning the constructs and processes detailed in Fig. 1.
We summarize what we see as some of the core next steps in Table 3.

One area that needs further development is the constructs emphasized in cultur-
ally grounded theories of development (see the middle of Table 3 for examples).
Several of the constructs in Fig. 1 have not been systematically studied among Black
and Latinx family STEM motivational processes though there are a few notable
exceptions. For example, Soto-Lara and Simpkins (2020) bridged Eccles’ parent
socialization model (Eccles, 1993) with the cultural microsystem model (Vélez-
Agosto et al., 2017) to highlight that culture is intrinsically embedded within par-
ents’ beliefs and practices. This approach paired with qualitative data afforded a
richer understanding of parent science support that encompassed both traditional
mainstream parenting practices that have been systematically studied, like advice
giving, and newer, understudied parenting practices grounded in Latinx culture,
such as consejos, or advice that is rooted in cultural meaning. As a second exam-
ple, Jackson and Suizzo (2015) used the integrative model (Garcia Coll et al., 1996)
and social cognitive career theory (Brown & Lent, 2019) to explore Latina science
identity development. The authors found that various sources of support were built
upon each other to collectively promote youths’ science identity. For example, Lati-
nas reported that although familism was a strength they drew upon, there were also
trade-offs including higher expectations of contributing to the family (Jackson &
Suizzo, 2015). Bridging theories in this way and incorporating parents’ and ado-
lescents’ insider perspectives from qualitative research can help us to overcome
biases present in our current theories and identify more comprehensive, ecologically
valid indicators of parent support and youth motivation to more fully capture Black
and Latinx family strengths (e.g., Halgunseth, 2019; McLoyd et al., 2019; Spencer,
2006).

Table 3 provides additional examples of culturally grounded theories, and meth-
odological approaches scholars have used in STEM research. For example, theories
such as critical race theory (Delgado, 1995) and mathematics learning as a racial-
ized experience framework (Martin, 2009) may help researchers understand why
and how domains such as STEM are structurally racialized and can be alienating
and unwelcoming to minoritized youth. Other theories such as the African Ameri-
can child development model (McLoyd, 1990), the Latino model of youth devel-
opment (Raffaelli et al., 2005), and bridging multiple worlds theory (Cooper et al.,
2002) may facilitate researchers to investigate and measure culturally grounded
ways in which parents help their children navigate an academic domain such as
STEM. Based on these theories and prior research, Table 3 also outlines additional
parent support constructs future studies might consider, such as examining the role
of racial/ethnic socialization and pride (e.g., Huguley et al., 2021) and the role of
kinship networks and the wider community (e.g., Martin et al., 2013). Finally, we
suggest cultural strengths that future studies might consider (discussed more below).
Incorporating such theories and constructs may help motivational researchers con-
duct research that is culturally grounded and attends to the strengths of Black and
Latinx youth and families.

A second area ripe for research is understanding the barriers and family strengths
mentioned in theories focused on the development of youth of color, such as
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familism, ethnic pride, and racial socialization (Garcia Coll et al., 1996; Raffaelli
et al., 2005). We found that studies including promotive factors tended to be among
Latinx families, whereas studies examining inhibitive factors such as barriers tended
to be among Black families. Both are important to understanding the lived experi-
ences of Black and Latinx families. For example, researchers could investigate how
parent academic support and racial socialization serve as sources of strength against
racism in STEM as shown with the dashed arrows in Fig. 1. Prior research has found
that parent racial/ethnic socialization is related to greater resilience (e.g., Varner
et al., 2018) and academic success (Wang et al., 2020); such benefits might emerge
in STEM as well.

Additionally, these cultural strengths and parents’ STEM behaviors might help
families mitigate the negative influences of the barriers they face. For example, Yos-
s0’s (2005) community cultural wealth model highlights the capital or strengths that
Black and Latinx families possess. Yosso’s (2005) concept of aspirational capital, or
parents’ aspirations for their children, has been identified as a strength among immi-
grant Latinx parents (Halgunseth, 2019), although it has not been studied exten-
sively regarding STEM. Resistant capital, or the knowledge and skills parents teach
their children to challenge inequality, might be another useful construct in light of
the racism Black and Latinx adolescents face (Yosso, 2005). Black mothers, for
example, raise their daughters to assert their intelligence and resist societal stereo-
types, making resistant capital an important addition to research examining STEM
motivational beliefs among Black girls (Yosso, 2005).

Finally, adolescents’ sense of belonging did not emerge as a primary factor in
the studies investigated. However, given the exclusionary practices Black and Latinx
adolescents face, it may be crucial to understand this belief, including how it relates
to adolescents’ STEM identity (e.g., Gray et al., 2022; Skinner et al., 2017). For
example, future studies might examine how adolescents’ sense of belonging in
STEM might contribute to their STEM identity or help to authentically integrate
their STEM identity with their racial/ethnic identity. These examples provide strat-
egies toward new perspectives, serve as a nudge to reconsider extensively studied
processes that seem established, and help guard against assuming theories largely
based on one group to apply to all groups. We encourage motivation researchers to
consider the theories and constructs listed in Table 3 as well as others to help widen
their gaze and strength-based methods that center youth and family voices to further
develop a list of relevant constructs and processes.

The Importance of Within-Group Variability

Another important implication of this review is the importance of within-group
variability. Exploring what factors relate to parent STEM support and adolescent
STEM motivational beliefs within each racial and ethnic group is the only way
to determine potential causal influences among these groups and can help us
avoid deficit narratives and develop strength-based recommendations for each
group (e.g., Syed et al., 2018).
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Though perhaps not surprising given the centrality of gender differences
in STEM, about half of the studies that investigated within-group variations
focused on gender. These studies generally suggest that girls received less STEM
support from parents than boys (e.g., Leaper et al., 2012; Tao et al., 2020),
which points to the importance of intersectional identities when examining par-
ent support among Black and Latinx families. For example, Black and Latinx
girls/women felt marginalized due to both their race and gender, which led them
to feel they did not belonging in STEM (e.g., Archer et al., 2015; Bruning et al.,
2015). However, three qualitative studies found that girls or women felt their
STEM motivational beliefs were positively impacted by teacher and institutional
support (Bruning et al., 2015; Martin et al., 2013) or their personal drive (Han-
son, 2007), suggesting potential avenues for intervention. These studies point
to the ways specific race/ethnic identities, gender, and socializers or institutions
intermingle to inform these processes (Crenshaw, 1989; Hsieh et al., 2021).

Despite some differences in the means, the relations between parent STEM sup-
port and adolescents’ motivational beliefs were similar across boys and girls (Simp-
kins et al., 2015b), studies that included majority Black and majority Latinx samples
(e.g., Archer et al., 2015; Jackson & Suizzo, 2015), and middle and high school stu-
dents (e.g., Friedel et al., 2010; Simpkins et al., 2018). In other words, STEM parent
support positively relates to motivation similarly across gender, race/ethnicity, and
age. Additionally, the review suggests that although one group may have a higher
mean than another group, the relations are similar—providing further evidence that
increasing parents’ STEM support may theoretically increase Black and Latinx stu-
dents” STEM outcomes.

In addition to examining parent STEM support, it is important to examine fac-
tors related to culture and race/ethnicity that impact families. In line with prior the-
ory (e.g., Garcia Coll et al., 1996), almost half of all studies investigated racially
and ethnically based promotive and inhibitive factors. Multiple studies found that
familism was positively associated with parent STEM support (Garriott et al., 2017;
Jackson & Suizzo, 2015; Simpkins et al., 2018; Talley & Ortiz, 2017). However,
qualitative studies suggest that familism could have challenges as well as strengths
for girls, as noted earlier (Jackson & Suizzo, 2015; Talley & Ortiz, 2017). This is
an important contribution, as it implies that the impact of some cultural strengths
may vary. Future research might explore how girls negotiate these tradeoffs while
pursuing STEM in addition to how institutions including schools can be responsive
to students’ cultural values and practices rather than using a color-blind approach or
advising that they simply need to reprioritize things.

Implications of Findings for Parents, Educators, and Practitioners

Our findings have several implications for parents, educators, and practitioners.
Parents are vital sources of support for adolescents’ STEM motivation. Educators
and practitioners should connect with, leverage, and support parents. However, sev-
eral qualitative studies discussed Black and Latinx parents feeling that teachers and
schools underestimate or discriminate against them and their children (Archer et al.,
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2015; Aschbacher et al., 2010; Berry, 2008). Thus, teachers should work to reduce
structural barriers Black and Latinx families face, including those within schools
(e.g., Alliman-Brissett and Turner, 2010). Furthermore, it is essential that teachers
connect with parents and families in the ways that families prefer and that celebrate
cultural strengths (see Gray et al., 2022; Robinson, 2022). Teachers should learn
about the ways parents already support their children, such as through their passions
or funds of knowledge, and find strategic ways to build on what families already do
(e.g., Lachney et al., 2021). For example, one 15-month intervention among high
school students and their parents used strategies such as providing parents with
guidance about how to talk to adolescents about relevant connections to math and
science (e.g., video games, driving) (Harackiewicz et al., 2012). A key to this inter-
vention was that it was flexible in content and structure, so that families could pick
out topics that were most relevant to them on their own schedule. Because this inter-
vention was provided to the majority of White families, school-based interventions
that provide Black and Latinx adolescents with culturally relevant STEM resources
are especially needed (e.g., Eglash et al., 2011; Lachney et al., 2021).

Our findings also indicate that family support still matters during adolescence.
Increasing autonomy and exploring identities are central developmental tasks dur-
ing adolescence, and parents can support their adolescents while also affording
greater autonomy. For example, certain forms of support, such as discussions about
career pathways, may be more helpful in late adolescence compared to other types
of support (Simpkins et al., 2015b). Additionally, in several studies, students felt that
their parents did not have the skill set to support them in advanced STEM course-
work. Nevertheless, parents’ STEM encouragement made a difference (e.g., Walker,
2006), and teachers and extracurricular programs provide complementary support
(e.g., Martin et al., 2013; Russell & Atwater, 2005).

Black and Latinx adolescents face numerous barriers in pursuing STEM, such
as stereotypes, discrimination, and marginalization. Parents are critical in support-
ing their youth, but they cannot turn the tide alone. Black and Latinx adolescents
and families deserve to be supported by the broader social systems—including edu-
cational, corporate, and societal systems. Schools, corporations, and policy mak-
ers have the power to reduce barriers and create more supportive environments for
Black and Latinx adolescents (see Graham et al., 2022).

Limitations and Future Directions

Although our systematic review made several contributions, there are limitations
worth noting. First, because we did not include unpublished studies, there likely is
a publication bias in our results due to the dificulties of publishing non-significant
work. This may be partly why most studies found significant relations. Additionally,
excluding book chapters may have excluded some qualitative work given that this
work is often published in books. Four additional limitations concern our chosen
population. Our paper focused on Black and Latinx families given their underrepre-
sentation in STEM, but these populations are heterogeneous, differing by heritage,
socioeconomic status, language status, generation status, and many other factors.
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Our review attended to several of these factors, but others were not included in the
papers we reviewed. Future research might examine additional demographic factors,
such as generation status. Furthermore, other underrepresented ethnic groups, such
as Native Americans and Pacific Islanders, were not included in our review nor in
most STEM equity studies. Additionally, underrepresentation in STEM is defined by
other demographics, such as gender, college generation, and family income, which
our review did not systematically include. Finally, our review focused on parents and
other adult family caregivers; future research needs to explore peer family members,
including siblings and cousins. Prior studies among Latinx families have found that
older siblings and cousins offer complementary, unique support; for example, sib-
lings are often more familiar with younger siblings’ coursework and can provide
more coursework assistance and guidance than parents (Puente & Simpkins, 2020;
Ramos Carranza & Simpkins, 2021). Furthermore, Black and Latinx families may
be supported by their larger race and ethnic community, which may employ a range
of culturally adaptive practices to protect and nurture youth (Halgunseth, 2019;
McLoyd et al., 2019; Soto-Lara & Simpkins, 2020). Such support may extend to
STEM, which future research might explore.

Conclusion

This systematic review found evidence that parent STEM-specific support positively
relates to Black and Latinx adolescents STEM motivational beliefs. This was found
across various types of parent support (e.g., co-activity, encouragement, importance
beliefs) as well as various study designs. Although sometimes mean level variations
were found based on gender, the relations between parenting and adolescent moti-
vation were similar. Some recommendations for future directions include bridging
developmental and racial/ethnic specific theories and continuing to examine within-
group variability. This review speaks to the strong positive role Black and Latinx
families play in their adolescent’s STEM motivational development.
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