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Abstract 

THE CONTRIBUTION OF AFRICAN AMERICAN PARENTS’ STEM RACIAL 

SOCIALIZATION AND SUPPORT TO ADOLESCENT ACADEMIC OUTCOMES. 

Rachel J. Davis 

A thesis submitted in partial fulfillment of the requirements for the degree of Master of Science 

at Virginia Commonwealth University. 

Virginia Commonwealth University, 2021 

Major Director: Fantasy T. Lozada, Assistant Professor, Psychology 

Historically, African Americans have experienced various inequalities in education that 

have long contributed to overall educational attainment gaps within the African American 

community (St. Mary, Calhoun, Tejada, & Jenson, 2018). Thus, African American parents are 

tasked with instilling messages of racial pride into their children and providing educational 

support that serve as protective factors against racial discrimination in education (Koch, Lundh, 

& Harris, 2019). Theoretical frameworks provide a basis of understanding how parent 

socialization contributes to African American educational outcomes, specifically noting the role 

of parents’ beliefs and values in dictating mechanisms of value transfer (e.g., buying toys or 

learning materials; Eccles, 2007), with emphasis on cultural context within African American 

families (Taylor, Clayton, & Rowley, 2004). However, less is known about the specific race-

based messages parents provide their youth in a STEM context. Specifically, I examined race-

based academic socialization messaging and support with regard to STEM (i.e., STEM racial 

academic socialization) in a sample of 128 parent-adolescent dyads. The relationships between 

STEM racial socialization/extracurricular support and grades were not mediated through 

academic self-concept, however, STEM extracurricular support was a significant predictor of 
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STEM grades. Interestingly, when academic-self-concept was entered into the model, pride 

messages were significantly related to STEM grades, suggesting that African American STEM 

racial socialization and support are complex processes that warrant further investigation. 

 

Key words: Racial socialization, academic socialization, middle school, African American 

parents, STEM education 
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Introduction 

 Historically, African Americans have experienced various inequalities in education 

ranging from segregated and under-resourced schools, differential treatment by teachers and 

administration (D'hondt, Eccles, Houtte, Stevens, 2016), and tracking into lower or remedial 

course curriculum (Ackerman, Kanfer, & Calderwood 2013). Such racial disparities in education 

have long contributed to overall educational attainment gaps within the African American 

community (St. Mary, Calhoun, Tejada, & Jenson, 2018) and low minority representation in 

specific professional fields of study (Archer, Dewitt, Osborne, 2015). In the face of these 

barriers, African Americans continue to seek educational equality. For instance, African 

American parents instill messages of racial pride into their children and provide educational 

support that serve as protective factors against racial discrimination in education (Koch, Lundh, 

& Harris, 2019). African American parents’ racial messaging (i.e., racial socialization) and 

educational support (i.e., parental involvement) have often been considered in relation to African 

American students’ educational experiences and outcomes more broadly, yet, there is also a 

specific need to understand African American parents’ promotive parenting with regard to 

education in science, technology, engineering, and mathematics (STEM) given the emphasis on 

STEM education in the United States (National Science & Technology Council, 2018).   

According to data collected by the National Science Foundation (1996-2016), African 

American representation in STEM is continuously low. Over the course of two decades, the 

percentage of degrees earned by African Americans in various STEM fields have ranged from 

4.15 to 11.96. While participation has increased in some STEM subfields (e.g., psychology, 

social and biological sciences), there has been a decline in participation in other subfields (e.g., 

engineering, mathematics and statistics, physical sciences, and computer sciences). Indeed, there 
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is a prevalent need for research that is aimed at bridging STEM involvement gaps. One way to 

increase participation in STEM may be to target experiences that African American students 

have with STEM-related content at home. The goal of the current study is to understand how 

African American parents’ STEM academic socialization supports student academic self-concept 

and subsequent academic performance. Specifically, the current study will examine academic 

messages from parent to child situated within discussions about the connection between race and 

STEM. The current study will examine how African American parents’ STEM – racial 

socialization (RS) and STEM – extracurricular support (ES) impacts their students’ academic 

performance through students’ academic self-concept. 

Literature Review 

Theoretical Frameworks  

In the current study, I examine the associations between parental educational involvement and 

youth’s educational outcomes from the perspective of Eccles’ (2007) Model of Parental 

Influence (MPI). Eccles posits that family demographics, such as race, shape parents’ general 

and child-specific beliefs and subsequently their parenting practices and child’s cognitions and 

behaviors. Specifically, Eccles describes that the messages that a parent communicates to their 

child are influenced by their beliefs. Other suggested mechanisms of transferring a parent’s 

beliefs and values to the child may include providing experiences or opportunities (e.g., buying 

toys or learning materials). In a comprehensive review of the literature, Šimunović and 

Babarović (2020), grounding their research in Eccles’ model of parental influence and Eccles’ 

Expectancy-Value Theory (1983), examined the socializing influence of parental beliefs in the 

STEM educational domain. This review found that parent’s beliefs and socialization practices 

had several implications for child STEM outcomes, for example, parents with positive STEM 
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attitudes were more likely to sponsor activities such as museum visits, which in turn affected the 

child’s motivation (Szechter & Carey, 2009; Fan & Williams, 2010; cited in Šimunović and 

Babarović, 2020). Previous studies have applied this model to investigate socialization practices, 

but the literature remains unclear of the mechanisms by which this process occurs. I apply this 

model to understanding academic-based parenting behaviors (i.e., racial socialization messages 

about STEM and extracurricular support in STEM) and academic-based child outcomes (i.e., 

STEM academic self-concept and STEM academic performance) in the context of African 

American families. 

Additionally, the current study draws from Taylor, Clayton, & Rowley’s (2004) conceptual 

model of academic socialization. This model highlights the importance of socioeconomic and 

cultural context and suggests that these factors influence parents’ own school experiences, parent 

cognitions about school, parent involvement practices, child’s school adjustment and academic 

outcomes, and the child’s personality. More specifically, this theory posits the importance of 

cultural context in the relationship between parent beliefs and practices and child outcomes 

surrounding African American families and the contexts surrounding their unique experiences in 

education. Consistent with this framework, it is important to use research design that embeds 

cultural context and captures within group variation in cultural-related experiences.  African 

Americans have historically experienced marginalization in the pursuit of education and thus, as 

a cultural group have adopted various parenting strategies that promote their children’s academic 

success in an environment that is hostile to their achievement and prepare their children for 

potential race-based barriers to their success. In a recent study, Metzger and colleagues (2021) 

used this academic socialization conceptual framework to investigate profiles of Black parents’ 

racial and academic socialization and their adolescents’ academic outcomes. A latent profile 
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analysis revealed 6 profiles (i.e., academic socializers, low race salient socializers, preparation 

for bias socializers, unengaged socializers, multifaceted socializers, and race salient socializers) 

that highlight the variation in Black parents’ racial and academic messaging and the implications 

of such messaging on adolescents’ academic outcomes. One potential limitation of Metzger and 

colleagues’ (2021) profile approach is the use of separate racial and academic socialization 

measurement. Yet, Taylor and colleagues (2004) discuss the integration of parents’ experiences 

and beliefs about race with their own educational experiences to inform the ways they socialize 

their children around academics. Thus, racial and academic messaging may be integrated as 

opposed to separated and isolated messaging. Thus, the current study will examine an integrated 

form of racial and academic socialization messaging in African American parents’ STEM racial 

socialization. Below, I review the literature on parental educational involvement, broadly and 

specific types of parental involvement among African American parents before further 

describing STEM racial socialization. 

Parental Educational Involvement 

Children’s academic success is dependent on internal and external factors. Learning 

begins in the home, where parents are their child’s first educators. As children enter schooling 

outside of the home, the parent-child dynamic shifts as the parent is no longer solely responsible 

for the child’s primary education. Yet, parents continue to have a direct impact on the academic 

outcomes of their students through various types of involvement (Day & Dotterer, 2018; Dotterer 

& Wehrspann, 2016; Hill & Tyson, 2009; Ogg & Anthony, 2020).  Parental educational 

involvement can be categorized into three dimensions: home-based involvement, school-based 

involvement, and academic socialization (Day & Dotterer, 2018). As outlined by Day and 

Dotterer (2018), home-based involvement typically encompasses the way parents structure the 
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home environment to support academics; school-based involvement includes parent 

communication with the school, volunteering, and attending parent-teacher meetings; and 

academic socialization can be described as the messages a parent communicates to their child 

about the value of education.  

Parental educational involvement has been linked to many positive outcomes in children. 

For example, in an urban high school, (80% racial/ethnic minority), Dotterer & Wehrspann 

(2016) found that parental involvement in education was related to students’ behavioral and 

cognitive engagement, and academic competence and achievement. It should be noted that while 

parental educational involvement is associated with positive youth outcomes, such outcomes are 

dependent on several variables. For example, Day and Dotterer (2018) found that greater 

academic socialization, in a sample of African American high school students and their families, 

alongside greater school-based involvement was beneficial for grade point averages of all 

students, whereas other combinations of parent educational involvement resulted in mixed 

findings. Specifically, low home-based involvement, when combined with moderate levels of 

academic socialization, was associated with lower GPA. In addition, a three-way interaction 

emerged as greater academic socialization and greater home-based involvement alongside less 

school-based involvement was associated with lower GPA. These findings suggest the 

importance of examining various aspects of parental educational involvement in relation to 

students’ academic outcomes. 

African American Parental Educational Involvement 

Across the three dimensions of parental educational involvement described by Day and 

Dotterer (i.e., home-based, school-based, and academic socialization; 2018), African American 

parents tend to be most engaged with their child’s education through home-based parental 
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involvement and academic socialization. This emphasis on home-based involvement and 

academic socialization reflects barriers to African American parents’ school-based involvement. 

Clifford and Goncu (2019) discussed that African American parents experience barriers that 

make involvement within the school environment difficult. Examples of barriers include timing 

conflicts (i.e., parents having to work during school hours), tensions with the school (e.g., 

feelings of underappreciation), lack of information, and family care (e.g., having young children 

in the home). In another study with parents of high school students, Williams and Sanchez 

(2013) identified time poverty, lack of access, lack of financial resources, and lack of awareness 

as barriers that prevent parents from being involved in their child’s education.  

Despite these barriers, African American parents have still managed to create supportive 

strategies to support their children’s education. Clifford and Goncu (2019) interviewed 14 

African American parents of early childhood age children to better understand their parent 

educational involvement. These parents described their involvement in terms of home, 

community, and school environments. Specifically, home involvement encompassed activities 

(planned or spontaneous) within the home that aided in the child’s learning and community-

based involvement consisted of activities such as participation in local community centers, 

visiting local landmarks, and attending neighborhood association meetings (Clifford & Goncu, 

2019). When parents’ involvement did include communication methods with the school it tended 

to be in the form of responding to requests made by the school or coordinating times with family 

or friends, that enabled them to participate in their child’s education (Clifford & Goncu, 2019). 

In another study of 130 African American students in K-12 education, Latunde and Clark-

Louque (2016) also found that African American parents engaged in all three types of parental 

involvement, noting that 30% of parents in the study initiated contact with schools weekly and 
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40% initiated contact with schools monthly. Further, 60% of parents engaged in educational 

activities in the community. This variation in parental educational involvement methods is 

consistent with recent research on parental involvement typologies such that African American 

parents were represented in three typologies: Guiding, Lenient, and Advocate (Zhou & Bowers, 

2020).  

These aspects of home-based parental involvement are influential in predicting African 

American student success. For instance, Hardaway, Sterrett-Hong, De Genna, and Cornelius 

(2020) interviewed low-income African American mothers and their adolescents (at ages 14 and 

16) in an effort to understand how parents respond to academic underachievement and how 

parents provide cognitive stimulation (i.e., a form of home-based involvement that includes 

having educational materials and engaging in enrichment activities) in the home. Researchers 

found nonpunitive responses to poor grades and cognitive stimulation at home were linked with 

higher academic achievement. 

Academic socialization, messages about the importance of education, are also imperative 

to the development and promotion of positive school-related outcomes, specifically in African 

American families (Ispa et al., 2020; Suizzo, Robinson, & Pahlke, 2008; Taylor et al., 2004).  In 

a study examining school and education conversations between 43 African American mother-

child dyads, Ispa, Su-Russell, and Im (2020) identified these as the most prevalent topics of 

discussion: (a) high academic expectations, (b) encouraging students to prioritize school work, 

(c) the utility of education, (d) science topics, and (e) reading. Additionally, in a sample of 283 

African American and Mexican American parents, Suizzo, Pahlke, Chapman-Hillard, and 

Harvey (2016) examined three types of academic socialization: active involvement (e.g., offering 

to help with homework, choosing activities for child to do that are stimulating or instructive), 
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demandingness of hard work, and autonomy support (encouraging the child to develop unique 

strengths). All such forms of academic socialization were associated with positive academic 

adjustment. Additionally, Day and Dotterer (2018) examined the impact of academic 

socialization on academic outcomes in a longitudinal study among African American 10th grade 

students and their parents. To assess academic socialization, parents and students were asked to 

complete surveys regarding the messages they gave or received in regard to education (e.g., 

advice on applying to college); greater academic socialization was associated with higher GPA 

and education attainment in African American adolescents. In sum, both parental messages and 

parental behaviors have been identified as important predictors of student success, yet to 

understand student outcomes related to STEM, it may be relevant to specifically examine 

parental messages and behaviors related to STEM.  

  Parental Involvement and STEM Outcomes among African Americans 

There is limited research that examines the contribution of parental involvement specific 

to STEM among African American families yet, there are some exceptions. For instance, Baker 

(2015) examined family, neighborhood, and demographics as predictors of math achievement at 

kindergarten entry among a sample of 1,202 African American boys and their biological 

mothers. Relevant findings illustrated that mothers who helped their African American sons 

make sense of numbers in a meaningful way (e.g., playing counting games) promoted math skills 

at kindergarten entry. The effects of early math socialization extend beyond kindergarten and 

have implications for college outcomes. In a qualitative study, McGee & Spencer (2015) 

interviewed 24 high achieving Black college students majoring in STEM to better understand the 

long-term impact of parental involvement on the success of African Americans in STEM. Three 

themes emerged from the findings: a) parents’ perseverance and sacrifice (i.e., advocating for 
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their children’s educational goals); b) parents instilling self-efficacy; and c) parents as 

mathematics-educated teachers and role models in their lives. Finally, in the previously 

mentioned study on parental typologies (Zhou & Bowers, 2020), African American parents of 

high school students were most likely to be represented in the typology in which parental 

involvement was high in strong interactions and rules at home but with low interactions at school 

(i.e., the “guiding” typology). In comparison to the typology that had the strongest ties and 

interaction with the school (i.e., the “advocate” typology), and the typology that had lower 

interactions with the school and at home (i.e., the “lenient” typology), there were no significant 

differences in the rates of the children engaging in and majoring in STEM in college and entering 

STEM professions by age 26 (Zhou & Bowers, 2020).  

This limited work appears to offer mixed findings on the associations between parental 

educational involvement and STEM outcomes among African Americans. The Baker (2015) and 

McGee and Spencer (2015) studies both examined parents’ STEM-relevant involvement and 

found that greater STEM-relevant involvement was associated with more positive STEM 

outcomes. In contrast, Zhou and Bowers (2020) examine general parent educational involvement 

and found that the typology of general educational involvement in which African American 

parents were most likely to be represented was associated with non-significant differences in 

STEM-relevant outcomes in comparison to other typologies. This suggests that when trying to 

understand how African American parents’ foster their children’s STEM success it is important 

to examine parents’ STEM-relevant parenting practices in relation to children’s STEM-related 

outcomes. In the current study, I consider the previous literature on parental educational 

involvement common among African American parents and conceptualize parent involvement as 

it relates specifically to STEM with an emphasis on implicit and explicit communication about 
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STEM and STEM education (i.e., academic socialization; Day & Dotterer, 2018) that span 

across the home and community environments. 

Limitations of the Conceptualization of Parent Academic Involvement  

for African American families 

Parental academic involvement has been broadly defined as home-based, school-based, 

and community-based involvement (Day & Dotterer, 2018). Though these dimensions account 

for much of parent involvement, they fail to capture the full and unique parenting experience of 

African American families. Specifically, in addition to providing their children with adequate 

educational support, African American parents are responsible for helping their children navigate 

through racialized academic experiences and do so through strategies such as acting as role 

models, providing ways to understand racialized events, and coping strategies (Byrd & Ahn, 

2020) as well as communicating messages about the meaning of one’s racial group membership 

and interactions with members of the same or different racial groups (Brown & Krishnakumar, 

2007).  

As such, parent educational involvement for African American parents likely includes 

talking to their children about race and education and sharing their knowledge of racialized 

academic experiences as a means of preparing their children to achieve academic excellence in 

the face of racial adversity. Research on the concept of racial socialization, the intergenerational 

transmission of messages about the meaning and experience of one’s racial group membership 

and inter-racial interactions has described the ways in which African American parents 

intentionally provide their children with messages about race to combat negative stereotypes 

about African American achievement in educational systems (Bowman & Howard, 1985; 

Stevenson & Arrington, 2011) and how racial socialization is a direct contributor to African 
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American youth’s academic outcomes (Hughes, Witherspoon, Rivas-Drake, & West-Bay, 2009; 

Hurd, Zimmerman, & Xue, 2009) and as a moderator of the effects between racial discrimination 

on school and academic outcomes (Wang & Huguley, 2012). African American parents seem to 

intuitively know that the intersection of race and education will have an impact on their 

children’s academic trajectories. Williams et al. (2018) interviewed 76 African American 

mothers of children preparing to enter the first grade about the role that they perceived race 

would play in their child’s education. Forty-two percent of the mothers interviewed indicated 

that they believed that race would play some role or a big role in their child’s education. 

However, the authors note that for many of the mothers that indicated that race would play a 

small role or no role in their child’s education did so because they believed that there were 

protective factors in place in the child’s home, school, and community environments that would 

minimize the effects of race. One such factor cited was mother’s own intentions to protect their 

child through racial socialization or by intervening/advocating for their child at school when 

necessary (Williams et al., 2018).  

Despite the recognition that African American parents’ experiences with and beliefs 

about race may shape the ways in which they are involved with their children’s education, 

current parental involvement research and measurement does not adequately incorporate or 

consider parents’ messaging about race. In the current study, I will investigate parents’ racial 

socialization messages about STEM as a form of academic socialization in African American 

families.  

Racial Socialization as a Form of Academic Socialization 

Racial socialization messaging includes cultural socialization, preparation for bias, and 

promotion of mistrust (Hughes et al., 2006). Cultural socialization messages teach children about 
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the heritage, history, and legacy of one’s ethnic-racial group. Preparation for bias messages bring 

awareness to children about racial discrimination and how to cope with racial discrimination. 

Promotion of mistrust messages emphasize the need to be cautious, wary, or mistrustful of 

interracial interactions. These messages are also sometimes an explicit avoidance of the 

discussion of race (Hughes et al., 2006). Additionally, other researchers have identified racial 

socialization that communicates negative messages about one’s own racial group in which 

parents may denigrate African Americans’ contributions to broader society or express wariness 

about interactions with other African Americans (White-Johnson, Ford, & Sellers, 2010). As 

African American parents consider the ways in which their children’s schooling and academic 

experiences more broadly may be influenced by race, they may communicate messages that 

specifically discuss the role of race in education or African Americans’ contributions to specific 

academic fields.  

For instance, parents may combine messages of cultural socialization with messages 

about STEM by telling stories about famous African American scientists and mathematicians. 

Parents may also highlight potential educational barriers to African Americans achieving in 

STEM fields because of stereotypes about African American intellect and racism in STEM. 

Some parents may even communicate negative messages about African Americans in STEM by 

telling their child that African Americans have not contributed to the advancement of STEM 

fields and that African Americans do not have the capacity to achieve in STEM fields of study. 

These examples provide possible ways in which the dimensions of racial socialization map onto 

academic contexts, however, further research is needed to capture the race-specific messages 

African American parents give STEM and the association of these messages to their children’s 

academic outcomes. I know of no research, to date, that has explicitly examined race-specific 
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messages from parents about a given content area such as those represented in STEM. In the 

current study, I will address this gap in the literature by including African American parents’ 

STEM racial socialization messages in my conceptualization of African American parent 

educational involvement. 

Mechanisms of Parental Educational Involvement on Students’ Academic Achievement 

Another limitation to the parent educational involvement literature is that there have been 

few examinations of the mechanism by which parental involvement is associated with youth’s 

academic performance among African American samples. One likely mechanism may be 

through students’ academic self-concept. In the broader literature and theoretical conceptions of 

student academic achievement and motivation, youth’s self-beliefs about academics are noted as 

a significant influence on youth’s academic achievement. Specifically, academic self-concept, an 

individual’s self-perception about their academic abilities and competencies in an academic 

domain (Hoge & Renzulli, 1993), has been identified as a predictor of academic achievement 

(Cokley & Chapman, 2008; Choi, 2005; Gerardi, 2005; Prince & Nurius, 2014), thus researchers 

have sought to understand its relevant predictors.  

According to Eccles’ Model of Parent Involvement, parents’ specific behaviors directly 

impact their child’s self-perceptions as well as their academic outcomes (Senler, & Sungur, 

2009). For example, Covarrubias, Jones, and Johnson (2018) examined a population of first 

generation and continuing generation college students to better understand how parent-student 

conversations were linked with student academic self-concept and grades. They found that 

parent-student conversations, which included discussions about how to prepare for college, how 

to apply to college, what to expect in college, and general discussions about college, were 

positively linked to academic self-concept and grades and that students with higher academic 
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self-concepts had higher grades. In the current study, I will examine students’ academic self-

concept in STEM as a mediator to the associations between African American parents’ STEM-

related parental involvement (STEM racial socialization and extracurricular support) and 

students’ STEM academic achievement. Below, I further describe the development of academic 

self-concept. 

Formation of Academic Self-Concept in Adolescence 

Adolescence marks a time of significant developmental change, consisting of cognitive, 

physical, and emotional development. There are notable shifts in peer relationships, socio-

emotional development, and social structures. During this period, adolescents are also charged 

with the task of making sense of the world around them and situating themselves within it. 

Erikson (1950) marked adolescence as the period where youth will begin to develop the self, 

resulting in either identity synthesis or identity confusion and includes self-conceptions related to 

culture, gender, religion, and academics (Erikson, 1968; Harter, 2006). Positive development of 

one’s self-concept has important implications for positive academic and career outcomes 

(Barber, Eccles, & Stone, 2001); thus, it is relevant to include self-conceptions as an aspect of 

developmental process when discussing adolescents’ academic (e.g., STEM) outcomes.  

Academic self-concept is conceptualized as the self-evaluation of one’s educational 

abilities and achievements (Marsh & O’Mara, 2008) and is positively influenced by one’s own 

academic abilities, and negatively influenced by comparison with others within the immediate 

context (Marsh & Parker, 1984).  In a (2007) study, Awad analyzed a sample of 313 school-aged 

African American students and found that academic self-concept significantly predicted 

students’ GPA. Another study sought to predict the academic achievement of African American 

students attending a historically Black university (Cokley & Chapman, 2008). Relevant findings 
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of a path analysis revealed a positive direct effect of academic self-concept on grade point 

average. Thus, academic self-concept is an important and relevant construct in predicting 

educational outcomes. 

The development of academic self-concept during early middle school is particularly 

relevant to early middle school academic performance. As children progress through grades 1-6, 

these students are met with higher expectations and begin to receive feedback on their 

schoolwork. Although each grade provides its own challenges, 6th grade is particularly trying as 

it marks a transition period. In the US, 6th grade (11-12 years old) is typically regarded as either 

the last year of elementary school or the first year of middle school. With that said, the 

expectations for 6th graders are fairly stable. Throughout this psychosocial stage of development, 

students are developing a sense of competence in their abilities (industry) or are left with feelings 

of failure (inferiority). These feelings are the product of encouragement, or lack thereof, from 

parents and teachers. For example, a student who experienced difficulty in a subject, but was 

properly encouraged by their teachers and parents will likely go on to develop feelings of 

competence towards learning even when faced with challenging tasks. On the other hand, 

another student who experienced the same subject difficulty but lacked encouragement from 

teachers and parents will likely go on to develop feelings of failure. Additionally, According to 

Wigfield and Eccles (2002), by the sixth grade, most students will have established academic 

subject preferences and middle school generally is also a period where students begin to make 

decisions about their future coursework based on their self-conceptions and preferences for 

specific subject areas  such as science, technology, and math which has implications for future 

academic and career trajectories (Dawes, Horan, & Hackett, 2000; Eccles, 2009). The current 

study seeks to understand how parent socialization practices inform student outcomes. Provided 
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the goal of the current study, 6th grade is a relevant population in that their self-concepts will 

have taken form to help understand how to better serve younger students in the future. 

Potential Covariates in Understanding Parent Socialization and Student STEM Outcomes 

This paper explores the intersection between parent racial and academic socialization, as 

well as their extracurricular support in STEM in predicting students’ academic self-concept and 

achievement. Student gender has been previously identified as correlates of parents’ academic 

socialization and students’ academic outcomes. Researchers have found gender stereotypes to 

play a role in how parents perceive their students’ abilities in math, where boys are rated as 

higher math performers than girls (Furnham, Reeves, & Budhani, 2002). Researchers have also 

found that male students are likely to report higher math and science self-concepts (Skaalvik & 

Skaalvik, 2004; Jansen, Schroeders, & Ludtke, 2014), even when controlling for student 

achievement (Jansen et al., 2014).  

Current Study 

In the current study I will apply previous theory and literature on African American 

parents’ general academic parenting behaviors and youth’s general academic outcomes to 

parents’ STEM academic parenting behaviors and youth’s STEM academic outcomes. 

Specifically, I will investigate the associations of African American parents’ STEM racial 

academic socialization and STEM home-based parental involvement with students’ STEM 

academic achievement through STEM self-concept. In the current study, limitations of the 

previous literature on parental involvement and academic socialization among African American 

families are addressed in two ways: (1) following conclusions from the work by Hardaway and 

colleagues (2020) with African American parents, home-based parental involvement was 

expanded beyond helping the child with homework to include cognitive stimulation (i.e., having 
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educational materials and engaging in enrichment activities) and (2) following conclusions from 

Williams et al. (2018) about African American parents’ concerns about the role of race in their 

children’s education, I will examine race-based academic socialization messaging with regard to 

STEM (i.e., STEM racial academic socialization). I hypothesize that (1) cultural pride STEM-

racial socialization messages (e.g., messages about the contributions of African Americans in 

STEM) and racial barrier STEM-racial socialization messages will positively predict STEM 

academic achievement; (2) negative STEM-racial socialization messages (e.g., messages about 

mistrust of STEM or lack of African American contribution to STEM) will negatively predict 

STEM academic achievement; (3) greater STEM- extracurricular support will positively predict 

STEM academic achievement; (4) STEM academic self-concept will mediate associations 

between STEM-racial socialization and STEM academic achievement; and (5) academic self-

concept will mediate associations between STEM-extracurricular support and STEM academic 

achievement.  

Methods 

The current study uses data collected over the course of two years as a part of a larger study 

conducted through the Parenting and African American STEM Success Study (PAASS). The 

PAASS study examines the relationships among African American parents’ beliefs about race, 

their socialization of their middle school children, and children’s outcomes in science and 

mathematics.  

Participants 

Data for this study were collected from a larger longitudinal study of African American 

parents’ STEM promoting parenting practices and their middle school students’ STEM academic 

success. For the current study, the target sample was the 344 6th-grade students across five 
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schools within two midwestern U.S. school districts who participated in the first wave of data 

collection. Students ranged in age from 10 to 12 years old (M=11.05, SD=0.42) and a little more 

than half of the students were female (n=66, 52.4%). All students were identified by school 

administration as African American, consistent with eligibility criteria for the larger study 

recruitment. However, students in the sample self-identified as African American/Black (n=96, 

76.8%), multiracial (n=15, 12%), Hispanic (n=1, .8%), Native American (n=7, 5.6%), White 

(n=1, .8%), and other (n=5, 4%).  

Of the 344 students who participated in wave one of the study, 147 students had one parent 

participate in the parent survey component of the study with an 80% completion rate for the 

target survey items for this study. Parent survey reports revealed that parents reported various 

caregiver relationships with students including: mothers (n=103, 81.1%), fathers (n=10, 7.9%), 

stepmothers (n=3, 2.4%), grandmothers (n=5, 3.9%), and foster-mother (n=1, .8%). Five parents 

did not specify (3.9%), and 1 parent did not provide a response. For simplicity, all caregivers in 

the context of the current study will be referred to as parents. Parents ranged in age from 26 to 69 

(M=39.4, SD=8.4) and racially identified as African American/Black (n=98, 77.2%), multiracial 

(n=14, 77.2%), Native American (n=1, .8%), White (n=13, 10.2%), and other (n=1, 0.8%). 

About 10.3% of parents had less than a high school diploma, 19% had a high school diploma, 

20.6% had an associate, training, or technical degree, 23% had some college, and 27% had a 

college degree or more. Approximately 35% of parents reported they were single, 3% were 

single and living with a partner, 48% were married, and 14% were divorced, separated, or 

widowed.  

Procedure 
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As part of the larger, longitudinal study, data were collected annually between 2014 and 

2016 from students in grades six to eight and their parents. The present study utilized data 

reported by students, their parents, and school administration during the first wave of data 

collection. Students were recruited from five schools within two midwestern U.S. school 

districts. School selection required permission from the principal of the school, the school board, 

and the superintendent of the district. Both school districts were located in the outer suburban 

areas of a larger midwestern city. According to statewide school data these districts are 

composed of a diverse racial and economic population with the percentage of Black/African 

American students ranging from 26% - 57% of the student population, and the percentage of 

economically disadvantaged students ranging from 49% - 75% of the student population. Child 

participants were asked to complete a survey that asked questions about their experiences in 

school, beliefs about their racial group, and the activities that they are involved in. Students took 

approximately one hour to complete the survey. Students received $20 for participating in the 

study, regardless of full survey completion. After student surveys were collected, parents who 

indicated interest in participating in the parent component of the study were asked to complete a 

survey about their beliefs about race, experiences with racial discrimination, their general and 

academic parenting practices, and their children’s academic and socioemotional skills. Parents 

were given the option of completing the survey on their own online or to go to their local library 

on specified data collection days. All parent surveys were accessed via an online link and took 

about 1 hour to complete. A $50 MasterCard gift card was provided to parents as compensation 

following their completion of the survey regardless of survey completion. Additionally, 

participating schools agreed to provide math and science grade data for participating students 

from their record database at the end of the school year. For the current study, students’ final 
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school year math and science grades were matched with student and parent dyad data. Of the 145 

student-parent dyad data used for the current study, only 128 students had matching school 

record grade data for inclusion in study analyses. 

Measures 

Parent STEM Racial Socialization. Parents reported their socialization practices as it 

pertains to STEM and race using a scale developed for this study. This scale was developed to 

reflect the dimensions of racial socialization measured by the Racial Socialization Questionnaire 

– Parent version (RSQ-P) which assesses parents’ racial pride, racial barrier, mistrust, and 

negative messages about African Americans. For the STEM racial socialization scale (see 

Appendix A), 4 items were developed to assess racial pride messages with regard to African 

Americans’ contribution to STEM fields ( sample item: “Pointed out successful Black people in 

science and/or math field to the Target Child”), 4 items were developed to assess racial barrier 

messages with regard to African Americans’ experiences of discrimination in STEM (sample 

item: “Told the Target Child that teachers may have low expectations for his/her life science 

performance because he/she is Black”), and 6 items were developed to assess negative messages 

about African Americans’ abilities and contributions to STEM (sample item: “Told the Target 

Child that Blacks are not as good in science as Whites or Asians”). Additionally, 3 items were 

developed to assess promotion of mistrust messages (i.e., Hughes & Chen, 1997) with regard to 

science and technology (sample item: “Told the Target Child Blacks have not benefited from 

advancement in science and technology”). Items were rated on a scale 1 (not at all) to 3 (more 

than two times).   

Parent STEM Extracurricular Support. Parents reported the ways in which they 

provided encouragement and support for their students’ participation in STEM activities using a 
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scale developed for this study. Items were rated on a scale 1 (not at all) to 3 (more than two 

times). For the STEM extracurricular support scale (see Appendix B), 12 items were developed 

to assess how frequently parents enroll their Target child into science/math activities (2 items; 

sample item: “Enrolled Target Child in science/math after school activities or clubs [e.g., Science 

Olympiad]”), purchased supplemental math/science materials (6 items; sample item: “Purchased 

math or science computer or video games for Target Child”), and encouraged science activities 

(4 items; sample item: “Helped Target Child develop a science project [e.g., science fair, for 

fun]).  

Student STEM Academic Self-Concept. The academic self-concept scale was adapted 

from Nicholls (1979) measure on children’s reports of self-concept. Students reported on their 

self-perceptions of their abilities in math and science (see Appendix C). Students were asked to 

rate themselves on a scale of 1 (far below average) to 7 (far above average) within the listed 

domains (sample items: “In [fill in domain] I am…”). A composite score of STEM academic 

self-concept was created by computing the mean of the math and science items. 

Student Math-Science Grades. Schools reported either quarter, semester, or annual 

grades for each student. Grades were reported as A’s, B’s, C’s, D’s and F’s and were re-coded to 

the following: A=5, B=4, C=3, D=2, F=1. In the present study I utilize math and science grades 

by creating averages across quarter, semester, or annual grades for both math and science. Final 

math and science averages were then averaged together to create one composite average for 

Math-Science grades. 

Demographic Controls. Student gender is used as a demographic control in the present 

study. Students self-reported gender on the demographic portion of the student survey that asked: 

“Please insert your gender” and reported: 1 = Male or 2 = Female.  
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Analytic Approach 

Prior to primary analysis, descriptive statistics, correlations, assumption analysis were 

conducted using IBM SPSS Statistics version 27. Additionally, exploratory factor analyses were 

conducted on the STEM racial socialization and STEM extracurricular support measures 

developed for this study to determine subscale scoring. Given previous research that suggests 

correlations between parents’ racial socialization messages (e.g., White-Johnson, Ford, & 

Sellers, 2010) and between parents’ academic socialization messages (e.g., Cross et al., 2019), 

promax rotations will be used to allow for correlations between the factors. To examine the 

suggested number of extracted factors, examination of eigenvalues greater than 1 and the Scree 

plot were used.  

Finally, primary mediation analyses were conducted using the PROCESS Macro in 

SPSS, controlling for demographic variables associated with the key study variables (Model 4; 

Hayes, 2012). Mediation models examined the mediating effect of STEM academic self-concept 

in the association between STEM racial socialization/STEM extracurricular support and grades. 

Separate mediation models were conducted for each subscale of STEM racial socialization and 

STEM extracurricular support.  

Results 

Preliminary Analyses 

Exploratory Factor Analysis (EFA) of STEM Racial Socialization and 

Extracurricular Support. To determine the subscale scoring for the STEM racial socialization 

and STEM extracurricular support variables, I conducted an EFA on each set of items. For the 

EFA for STEM racial socialization, 16 items were included. One item cross loaded onto barrier 

and mistrust messages so it was not used. The results of the EFA suggested that three factors 
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explained over 78% of the variance. The Scree plot and eigenvalues also suggested that a three-

factor structure was represented among the items. The factor loadings for the STEM racial 

socialization items are displayed in Table 3. Factor 1 represented STEM racial pride messages (5 

items; ɑ = .85 for the current sample). Factor 2 represented STEM racial barrier messages (4 

items; ɑ = .70 for the current sample). Factor 3 represented both STEM negative messages about 

African Americans and STEM promotion of mistrust messages (7 items; ɑ = .90 for the current 

sample). Thus, subscale scores for STEM racial pride, STEM racial barriers, and STEM 

mistrust/negative were created from the mean of individual item responses that loaded within 

each factor.   

For the EFA for STEM extracurricular support, 12 items were included. The results of the 

EFA suggested that one factor explained over 36% of the variance. The Scree plot and 

eigenvalues also suggested that a one-factor structure was represented among the items. The 

factor loadings for the STEM extracurricular support are displayed in Table 4. Thus, a scale 

score for STEM extracurricular support was created from the mean of individual items responses 

across the 12 items (ɑ = .83 for the current sample).  

Descriptive Statistics. Descriptive statistics were run on study variables to examine 

normality (see Table 1). All study variables demonstrated normality with the exception of STEM 

mistrust/negative messages, which demonstrated both positive skew and kurtosis with values 

outside of the traditional -2 and +2 values. Both Winsorizing and square root transformations 

were attempted to improve the skew and kurtosis of the STEM mistrust/negative variable. 

However, neither method improved the normality of the variable. Thus, no transformations were 

used on the final STEM mistrust/negative variable. Regarding STEM racial socialization 

variables, parents reported giving their students STEM racial pride messages on average “1 or 2 
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times” over the past year. On average, parents reported giving STEM racial barriers messages a 

little more than “not at all” over the past year. Finally, parents reported giving STEM racial 

mistrust/negative messages to their students, on average, approximately “not at all” over the past 

year. Regarding STEM extracurricular support, parents reported, on average, engaging in some 

type of support a little less than “1 or 2 times” over the past year. Regarding STEM academic 

self-concept, on average, students reported feeling that they were approximately “average” with 

regard to STEM (4 on a scale from 1-far below average to 7-far above average). Finally, from 

the school reported data Math-Science grades on average were at a “B” level among the current 

sample.  

Bivariate Correlations. Bivariate correlations of the variables are presented in Table 2.  

Parents who reported giving more STEM racial pride messages also reported giving more STEM 

racial barrier messages, STEM mistrust/negative messages, and providing more STEM 

extracurricular support to their children. STEM racial pride messages were not significantly 

associated with students' STEM academic self-concept or math-science grades.  Parents who 

reported giving more STEM racial barrier messages also reported giving more STEM 

mistrust/negative messages. However, parent STEM racial barrier messages were not 

significantly associated with students’ STEM academic self-concept or math-science grades. 

Parents’ STEM mistrust/negative messages were not significantly associated with students’ 

academic self-concept or math-science grades. Parents’ STEM extracurricular support was not 

related to students’ STEM academic self-concept yet was positively associated with math-

science grades. Finally, students’ STEM academic self-concept was significantly associated with 

students’ math-science grades such that greater STEM self-concept was associated with higher 

math-science grades. 
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Demographic Associations with Key Variables. To examine the association of the 

demographic variable of student gender with the key study variables, t-tests were conducted. 

Regarding parents’ STEM racial socialization messages, there were no significant student gender 

differences regarding parents reports of STEM racial pride messages, (t[137] = -.002, p = .998), 

STEM racial barrier messages, (t[141] = -.184, p = .855), and STEM mistrust/negative messages, 

(t[141] = -.738, p = .464). There were also no significant student gender differences regarding 

parents’ reports of STEM extracurricular support, (t[143] = .158, p = .875. Significant 

differences by student gender did emerge for STEM self-concept, t(335) = 2.849, p<.05, with 

males (M = 5.19, SD = 1.31) reporting higher self-concept than females (M = 4.78, SD = 1.31). 

There were no significant student gender differences in how youth performed in math and 

science, t(124) = -1.415, p = .159. Given that student gender was associated with the mediator 

variable of student STEM self-concept, we controlled for student gender variables in all 

mediation analyses. These results are consistent with previous research that indicates that 

females typically report lower STEM self-concepts than males but demonstrate no significant 

differences in performance and in some cases outperform their male counterparts (Drysdale & 

Milne, 2004).  

Mediation Analyses 

Racial Pride Mediation Model. A mediation analysis determined that, when controlling 

for student gender, STEM self-concept did not mediate the effect of STEM racial pride messages 

on math-science grades (see Figure 1). Using the Baron and Kenny (1986) method for testing 

mediation, STEM racial pride did not predict STEM grades, β = .25, p = .077. Additionally, 

STEM racial pride did not predict STEM self-concept, β = -.14, p = .456. When both STEM 

racial pride and STEM self-concept were entered into a third model, the relation between STEM 
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self-concept and STEM grades was significant, β = .25, p < .001, and the relation of Racial Pride 

to math-science grades was significant, β = .29, p = .033. Thus, STEM self-concept did not 

mediate the effect of racial pride on math-science grades; STEM racial pride and STEM self-

concept were positively associated with math-science grades such that more parent STEM racial 

pride messages and great STEM self-concept predicted higher math-sciences grades. 

Barrier Messages Mediation Model. A mediation analysis determined that, when 

controlling for student gender, STEM self-concept did not mediate the effect of STEM racial 

barriers messages on math-science grades (see Figure 2). Using the Baron and Kenny (1986) 

method for testing mediation, STEM racial barriers messages did not predict math-science 

grades, β = .16, p = .381. Next, STEM racial barriers messages did not predict STEM self-

concept, β = .20, p = .422. When both STEM racial barriers messages and STEM self-concept 

were entered into a third model, STEM self-concept (β = .25, p < .001) significantly predicted  

math-science grades, but STEM racial barrier messages did not predict math-science grades, 

β = .16, p = .381.  Thus, STEM self-concept did not mediate the effect of barrier messages on 

math-science grades. However, greater STEM self-concept was associated with higher math-

science grades. 

Mistrust/Negative Messages Mediation Model. A mediation analysis determined that, 

when controlling for student gender, STEM self-concept did not mediate the effect of STEM 

mistrust/negative messages on math-science grades (see Figure 3). Using the Baron and Kenny 

(1986) method for testing mediation, STEM mistrust/negative messages did not predict math-

science grades, β = .29, p = .317. Next, STEM mistrust/negative messages did not predict STEM 

self-concept, β = .53, p = .162. When both STEM mistrust/negative messages and STEM self-

concept were entered into a third model, the relation between STEM self-concept and math-
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science grades was significant, β = .25, p < .001, and the relation between STEM 

mistrust/negative messages and math-science grades remained nonsignificant, β = .15, p = .577. 

Thus, STEM self-concept did not mediate the effect of STEM mistrust/negative messages on 

math-science grades. However, greater STEM self-concept was associated with higher math-

science grades.  

Extracurricular Support Mediation Model. A mediation analysis determined that, 

when controlling for student gender, STEM self-concept did not mediate the effect of STEM 

extracurricular support on math-science grades (see Figure 4). Using the Baron and Kenny 

(1986) method for testing mediation, STEM extracurricular support was positively associated 

with math-science grades, β = .42, p = .038. Next, STEM extracurricular support did not predict 

STEM self-concept, β = -.002, p = .992. When both STEM extracurricular support and STEM 

self-concept were entered into a third model, the relation between STEM self-concept and math-

science grades was significant, β = .25, p < .001, and the relation between extracurricular support 

and math-science grades remained to significant, β = .43, p = .026. Thus, STEM self-concept did 

not mediate the effect of Extracurricular Support on STEM grades. However, greater parental 

STEM extracurricular support and greater STEM self-concept were associated with higher math-

science grades.   

Discussion 

The purpose of the current study was to understand how parents’ racialized messages 

about STEM and their behavioral support of their students’ STEM participation was associated 

with African American students’ STEM academic performance through their STEM academic 

self-concept. We examined these relations among a sample of sixth-grade African American 

students and their parents. I applied Eccles’ model of parental influence (2007) to understanding 
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the influence of parent practices (i.e., socialization and support) on student academic outcomes 

given that Eccles’ suggests that the transference of beliefs (verbal and action based) from parent 

to child influence child outcomes (e.g., grades and self-concept). In addition, I applied Taylor, 

Clayton, and Rowley’s (2004) model of academic socialization to understanding the contextual 

factors that are unique to African American families given the emphasis the model places on 

cultural context in the relationship between parent beliefs and practices and child outcomes and 

African American families’ unique experiences in education.  

Consistent with these theories, I expected that more positive STEM racial socialization 

messages (i.e., STEM racial pride), more messages that would prepare students for potential 

experiences with racial bias in pursuing STEM interests (i.e., STEM racial barrier messages), 

and more STEM extracurricular support would be associated with higher STEM self-concept and 

higher math-science grades among African American students. This set of hypotheses were only 

partially supported. Specifically, bivariate correlations did not reveal any significant associations 

between STEM racial socialization messages or STEM extracurricular support and STEM self-

concept. However, STEM extracurricular support did demonstrate a significant bivariate 

association with math-science grades, such that greater parental STEM extracurricular support 

was associated with higher math-science grades among African American students. Yet 

multivariate analyses (i.e., mediation analyses) revealed that accounting for student gender and 

student STEM self-concept, more STEM racial pride messages were also associated with higher 

science-math grades. That STEM racial socialization messages and STEM extracurricular 

support did not demonstrate more significant associations with STEM self-concept and math-
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science grades overall is surprising given that previous literature suggests that racial socialization 

is a positive predictor of academic outcomes (Hughes, Witherspoon, Rivas-Drake, & West-Bay, 

2009; Hurd, Zimmerman, & Xue, 2009), and that parents’ specific involvement around STEM 

elicits positive STEM outcomes (Ispa et al., 2020; McGee & Spencer, 2015).  

I also expected that negative STEM racial socialization messages (i.e., STEM 

mistrust/negative messages) would be associated with lower STEM self-concept and lower math-

science grades among African American students. These hypotheses were not supported, despite 

the above mentioned literature that connects separate racial and academic parenting practices 

being associated with academic outcomes in previous research (e.g., Hughes et al., 2009; Ispa et 

al., 2020). However, it must be noted that the EFA, loaded negative items and mistrust items 

onto the same factor, inconsistent with the conceptualization of these socialization messages 

(Hughes et al., 2009). Conceptually, promotion of mistrust messages emphasize the need to be 

cautious, wary, or mistrustful of interracial interactions (Hughes et al., 2006), whereas negative 

messages are about one’s own racial group in which parents may denigrate African Americans’ 

contributions to broader society or express wariness about interactions with other African 

Americans (White-Johnson, Ford, & Sellers, 2010). Future research should further explore these 

messages within STEM context to better understand how these messages translate across 

contexts because though these messages are conceptually different, statistically, they hang 

together indicating a need for further investigation. It should also be noted that the incidence of 

STEM mistrust/negative messages was very low in the current sample at approximately “not at 

all” in the past year with a small standard deviation. This low endorsement of STEM 
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mistrust/negative messages and lack of variation in endorsement may have contributed to the 

lack of significant findings found in the current study. Future research should consider means of 

more intentional sampling among parents of African American youth with the hope of capturing 

more variation around this construct. Additionally, asking students to report their perceptions of 

their parents sending STEM mistrust/negative may yield higher endorsement and variation for 

this construct; previous studies on racial socialization that compare parent and child report note 

differences and lack of concordance in reports (e.g., Hughes et al., 2009).  

Consistent with previous literature, parental behaviors that reinforce education, 

specifically STEM education, are indicators of students’ academic performance (Baker 2015; 

Hardaway et al., 2020). The current study adds to the literature by expanding upon the known 

ways in which African American parents are involved in their youths’ education. As previously 

stated, parental academic involvement has been broadly defined as home-based, school-based, 

and community-based involvement (Day & Dotterer, 2018), which accounts for much of parent 

involvement, however, past literature is limited on how these constructs present themselves in 

the everyday lives of African American families. Future research should consider the specific 

involvement practices of this study and investigate the varying impacts. Provided the lack of 

research on STEM racial socialization and the complexity of African American parent 

socialization techniques, it is within reason that future research continues to explore how racial 

socialization can positively impact educational outcomes within a STEM context. 

Finally, I expected that STEM self-concept would mediate associations between STEM 

racial socialization messages and extracurricular support and math-science grades. Findings 
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suggest that STEM academic self-concept does not mediate the relationship between STEM 

racial socialization messages or STEM extracurricular support and math-science grades. Yet, for 

both the STEM racial pride model and the STEM extracurricular support model, it appeared that 

accounting for STEM academic self-concept appeared to reveal a stronger and sometimes more 

significant association between these two constructs and math-science grades, suggesting that 

STEM self-concept demonstrates a suppression effect on these associations. Researchers suggest 

that one way to deal with the issue of such suppression effects by using the suppressor variable 

as a moderator in analyses (e.g., Lancaster, 1999). Although this is inconsistent with the 

theoretical frameworks on which the current study is based, future research may consider the 

moderating role of African American students’ self-concept instead to understand how academic 

self-concept may change the association of STEM racial socialization messages and STEM 

extracurricular support and math-science grades at varying levels of self-concept. Future research 

should also assess a wider array of potential contributors to students' STEM self-concept to 

better understand how it develops if it is not shaped from parents' racialized academic 

messaging.  

Despite the lack of expected associations and mediation in the current study, preliminary 

analyses indicated that racial socialization subscales and extracurricular support were all 

positively correlated with one another. It is conceptually feasible that parents who tend to 

provide greater STEM racial socialization messages will also align their behaviors and practices 

with said beliefs, thus greater extracurricular support. It was surprising to find that parents who 

endorsed greater negative messages regarding STEM were also more likely to provide 
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extracurricular support to their children. This finding highlights the complex nature of African 

American parents’ role in socializing their children, in that although African American parents 

may be wary of STEM, it is possible that they also recognize its utility.  

Strengths and Limitations 

The present study is not without limitations. The academic self-concept variable was 

limited in that it did not assess the different nuances associated between math and science and 

the self-concept. Eccles’ (2007) situates academic self-concept as an outcome of parental 

influence; thus, it is possible that academic self-concept does not act as a mediator. While this is 

a possible explanation, it is conceivable that academic self-concept, within the context of the 

intersection between racial and academic socialization, does in fact play a significant role in the 

relationship between socialization and grades based on significant findings for the present 

study’s mediation models that considered academic self-concept. Expanding the academic self-

concept variable to account for the development of the self-concept within an academic space 

may expand our understanding of how to provide support for African Americans in STEM.   

With regard to covariates associated with STEM socialization and outcomes, the present study 

considered child gender and parent SES. Though child gender was associated with the key 

variables, no associations were found for SES, likely the result of limited variability within the 

sample. Approximately 70% of parent participants had obtained an associate degree or higher. 

As suggested in a previous study, parents with greater education may be less likely to endorse 

gender stereotypes in STEM or it may also be the case that such stereotypes are decreasing as 

time progresses (Muenks et al., 2019). Additionally, the sample consisted of more than 80% 
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female caregivers, suggesting that more variability within the sample could yield differing 

results.  

Despite limited variability within the parent sample, the study utilized three types of 

reports (i.e., parent, student, and school reports) to mitigate any biases associated between 

variables because of shared method variance. A potential bias in responses may have been that 

parents responded in ways that were socially desirable. For example, when responding to survey 

questions regarding negative messages about African Americans in STEM to their youth, parents 

may have been hesitant to openly endorse such messages. However, future studies should 

explore the social acceptability of these messages in the Black community because of the 

disparities faced that have resulted in warranted weariness. Given that African Americans are not 

a monolithic group, I utilized a within group design to capture the variance within African 

American parents’ socialization practices.  

The present study extends the literature on racial and academic socialization by 

combining racial socialization and academic socialization measures to explore the unique 

messages African American parents express to their children surrounding STEM. Metzger and 

colleagues (2021) considered the intersection of academic and racial socialization; however, the 

constructs were measured separately. Other studies in the field explore these constructs as 

separate and have not investigated the nuances in the types of messages parents provide to their 

youth. Despite the aforementioned limitations, the current study established the need for future 

research to explore mechanisms incited by African American parents to integrate messages of 

race and STEM to instill values and beliefs in their youth that in turn predict student outcomes.  
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Future Directions  

Future research should consider other mechanisms by which academic self-concept 

contributes to STEM racialized academic socialization. Thus, researchers should consider 

academic self-concept as a growth and development of one’s self-concept in spaces where race 

may be salient (e.g., STEM settings with low minority representation). In addition to race, 

African American females must also navigate STEM as a gender minority and must confront the 

various stereotypes associated with being a member of each group, and the intersection of said 

stereotypes. In addition to considering gender as a covariate, it should also be investigated as a 

moderator between racial-academic socialization and STEM outcomes. Additionally, future 

research should actively recruit a more diverse parent sample to capture the variability in 

responses that might be present across various socioeconomic statuses and parent gender. Fathers 

accounted for less than 10% of the parent responses in this study, thus researchers should further 

investigate the unique role African American fathers play in the socialization of their youth in 

STEM contexts.  

Conclusion 

The relationship between STEM racial socialization and extracurricular support was not 

mediated through academic self-concept. Overall, findings showed that STEM extracurricular 

support was a significant predictor of STEM grades, however, pride, barrier/negative, and 

mistrust messages were not. Interestingly, when academic-self-concept was entered into the 

model, pride messages were significantly related to STEM grades, suggesting that African 

American STEM racial socialization and support are complex processes that warrant further 
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investigation. Due to the unique and historical experiences of African Americans in education, 

African American parents and caregivers play a unique role in socializing their youth for 

education settings. Indeed, findings warrant further investigation into mechanisms associated 

with parent practices to understand how African American are and can continue to support their 

youth. 

 



44 
 

References 

Ackerman, P. L., Kanfer, R., & Calderwood, C. (2013). High school advanced placement and 

student performance in college: STEM majors, non-STEM majors, and gender 

differences. Teachers College Records, 115(10), 1-43. 

Archer, L., Dewitt, J., & Osborne, J. (2015). Is science for us? Black students’ and parents’ 

views of science and science careers. Science Education, 99(2), 199-237. 

Awad, G. H. (2007). The role of racial identity, academic self-concept, and self-esteem in the 

prediction of academic outcomes for African American students. Journal of Black 

Psychology, 33(2), 188-207. doi: 10.1177/0095798407299513 

Baker, C. E. (2015). Does parent involvement and neighborhood quality matter for African 

American boys’ kindergarten mathematics achievement? Early Education and 

Development, 26(3), 343-355. https://doi-

org.proxy.library.vcu.edu/10.1080/10409289.2015.968238 

Barber, B. L., Eccles, J. S., & Stone, M. R. (2001). Whatever happened to the jock, the brain, and 

the princess? Young adult pathways linked to adolescent activity involvement and social 

identity. Journal of Adolescent Research, 16(5), 429–455. 

https://doi.org/10.1177/0743558401165002 

Baron, R. M., & Kenny, D. A. (1986). The moderator–mediator variable distinction in social 

psychological research: Conceptual, strategic, and statistical considerations. Journal of 

Personality and Social Psychology, 51(6), 1173–1182. https://doi.org/10.1037/0022-

3514.51.6.1173 



45 
 

Bowman, C. J., & Howard, C. (1985). Race-related socialization, motivation, and academic 

achievement: A study of Black youths in three-generation families. Journal of the 

American Academy of Child Psychology, 24, 134–141. 

Brown, T. L., & Krishnakumar, A. (2007). Development and validation of the Adolescent Racial 

and Ethnic Socialization scale (ARESS) in African American families. Journal of Youth 

and Adolescence, 36, 1071–1085. 

Byrd, CM, Ahn, LH. (2020). Profiles of ethnic‐racial socialization from family, school, 

neighborhood, and the Internet: Relations to adolescent outcomes. Journal of Community 

Psychology, 48, 1942– 1963. https://doi-org.proxy.library.vcu.edu/10.1002/jcop.22393 

Choi, N. (2005). Self-efficacy and self-concept as predictors of college students’ academic 

performance. Psychology in the Schools, 42, 197-205. doi: 10.1002/pits.20048  

Clifford, A. P., & Goncu, A. (2019). Portrayals of parental involvement: Descriptions of family 

and school relationships in a low-income African American community. Mind, Culture, 

and Activity, 26(1), 75-92. https://doi-

org.proxy.library.vcu.edu/10/1080/10749039.2019.1587635 

Cokley, K. O., & Chapman, C. (2008). The roles of ethnic identity, anti-White attitudes, and 

academic self-concept in African American student achievement. Social Psychology of 

Education: An International Journal, 11, 349-365. doi: 10.1007/s11218- 008-9060-4  

Committee on STEM Education of the National Science & Technology Council. (2018). 

Charting a course for success: America’s strategy for STEM education. 

https://www.whitehouse.gov/wp-content/uploads/2018/12/STEM-Education-Strategic-

Plan-2018.pdf 



46 
 

Covarrubias, R., Jones, J., & Johnson, R. (2018). Exploring the links between parent–student 

conversations about college, academic self-concepts, and grades for first-generation 

college students. Journal of College Student Retention: Research, Theory & Practice, 

1521025118770634 

Cross, F. L., Marchand, A. D., Medina, M., Villafuerte, A., & Rivas-Drake, D. (2019). Academic 

socialization, parental educational expectations, and academic self-efficacy among Latino 

adolescents. Psychology in the Schools, 56(4), 483–496. doi:10.1002/pits.22239 

D’hondt, F., Eccles, J. S., Houtte, M., & Stevens, P. A. J. (2016). Perceived ethnic discrimination 

by teachers and ethnic minority students’ academic futility: Can parents prepare their 

youth for better or for worse? Journal of Youth and Adolescence, 45(6), 1075-1089. 

https://doi-org.proxy.library.vcu.edu/10.1007/s10964-016-0428-z 

Dawes, M. E., Horan, J. J., & Hackett, G. (2000). Experimental evaluation of self-efficacy 

treatment on technical/scientific career outcomes. British Journal of Guidance and 

Counselling, 28(1), 87-99. https://doi.org/10.1080/030698800109637 

Day, E., & Dotterer, A. M., (2018). Parental involvement and adolescent academic outcomes: 

Exploring differences in beneficial strategies across racial/ethnic groups. Journal of 

Youth and Adolescence, 47(6), 1332-1349. https://doi-

org.proxy.library.vcu.edu/10.1007/s10964-018-0853-2 

Dotterer, A. M., & Wehrspann, E. (2016). Parent involvement and academic outcomes among 

urban adolescents: Examining the role of school engagement. Educational Psychology, 

36(4), 812-830. https://doi-org.proxy.library.vcu.edu/10.1080/01443410.2015.1099617 

Drysdale, M. T. B., & Milne, S. (2004). Gender differences in math and verbal self-concept and 

the impact on academic achievement. Online submission. Retrieved from ERIC Retrieved 



47 
 

from http://proxy.library.vcu.edu/login?url=https://www.proquest.com/reports/gender-

differences-math-verbal-self-concept/docview/62082741/se-2?accountid=14780 

Eccles, J.S. (2007). Families, schools, and developing achievement-related motivations and 

engagement. In J.E. Grusec & P.D. Hastings (Eds.), Handbook of socialization: Theory 

and research (pp. 665-691). New York: Guilford.  

Eccles, J. (2009). Who am I and what am I going to do with my life? Personal and collective 

identities as motivators of action. Educational Psychologist, 44(2), 78–89.  

Eccles, J., Adler, T. F., Futterman, R., Goff, S. B., Kaczala, C. M., Meece, J. L., et al. (1983). 

Expectancies, values, and academic behaviors. In J. T. Spence (Ed.), Achievement and 

achievement motivation (pp. 75–146). New York: W. H. Freeman.  

Erikson, E. H. (1950). Growth and crises of the "healthy personality." In M. J. E. Senn (Ed.), 

Symposium on the healthy personality (pp. 91–146). Josiah Macy, Jr. Foundation. 

Erikson, E. H. (1968). Identity: Youth and crisis. 

Fan, W., & Williams, C. M. (2010). The effects of parental involvement on students’ academic 

self- efficacy, engagement and intrinsic motivation. Educational Psychology, 30(1), 53–

74.  

Furnham A, Reeves E, Budhani S. Parents think their sons are brighter than their daughters: sex 

differences in parental self-estimations and estimations of their children's multiple 

intelligences. J Genet Psychol. 2002 Mar;163(1):24-39. doi: 

10.1080/00221320209597966. 



48 
 

Gerardi, S. (2005). Self-concept of ability as a predictor of academic success among urban 

technical college students. The Social Science Journal, 42, 295-300. doi: 

10.1016/j.soscij.2005.03.007  

Hardaway, C. R., Sterrett-Hone, E. M., Degenna, N. M., & Cornelius, M. D. (2020). The role of 

cognitive stimulation in the home and maternal responses to low grades in low-income 

African American adolescents’ academic achievement. Journal of Youth and 

Adolescence, 49(5), 1043-1056. https://doi-org.proxy.library.vcu.edu/10.1007/s10964-

020-01217-x 

Harter, S. (2006). Developmental and Individual Difference Perspectives on Self-Esteem. In D. 

K. Mroczek & T. D. Little (Eds.), Handbook of personality development (pp. 311–334). 

Lawrence Erlbaum Associates Publishers. 

Hayes, A. F. (2013). Introduction to mediation, moderation, and conditional process analysis: A 

regression-based approach. Guilford Press 

Hill, N. E., & Tyson, D. F. (2009). Parental involvement in middle school: A meta-analytic 

assessment of the strategies that promote achievement. Developmental Psychology, 45(3), 

740-763. https://doi-org.proxy.library.vcu.edu/10.1037/a0015362 

Hoge, R. D., Renzulli, J. S. (1993). Exploring the link between giftedness and self-concept. 

Review of Educational Research, 63, 449-465. 

Hughes, D., Rodriguez, J., Smith, E. P., Johnson, D. J., Stevenson, H. C., & Spicer, P. (2006). 

Parents' ethnic-racial socialization practices: a review of research and directions for 

future study. Developmental psychology, 42(5), 747. 

Hughes, D., Witherspoon, D., Rivas-Drake, D., & West-Bey, N. (2009). Received ethnic-racial 

socialization messages and youths’ academic and behavioral outcomes: Examining the 



49 
 

mediating role of ethnic identity and self-esteem. Cultural Diversity and Ethnic Minority 

Psychology, 15(2), 112-114. https://doi-org.proxy.library.vcu.edu/10.1037/a0015509 

Hurd, N. M., Zimmerman, M. A., & Xue, Y. (2009). Negative adult influences and the protective 

effects of role models: A study with urban adolescents. Journal of Youth and 

Adolescence, 38(6), 777-789. https://doi-org.proxy.library.vcu.edu/10.1007/s10964-008-

9296-5 

Ispa, J. M., Su-Russell, C., & Im, J. (2020). Conversations between African American mothers 

and children about school and education. Cultural Diversity and Ethnic Minority 

Psychology, 26(1), 92–101. 

Jansen, M., Schroeders, U., Ludtke, O. (2014). Academic self-concept in science: 

Multidimensionality, relations to achievement measure, and gender differences. Learning 

and Individual Differences 30, 11-21. Doi: 10.1016/j.lindif.2013.12.003 

Koch, M., Lundh, P., Harris, C. J. (2019). Investigating STEM support and persistence among 

urban teenage African American and Latina girls across settings. Urban Education, 

54(2), 243–273. 

Lancaster, B. P. (1999). Defining and interpreting suppressor effects: Advantages and 

limitations. Paper presented at the Annual Meeting of the Southwest Educational 

Research Association. 

Latunde, Y., & Clark-Louque, A. (2016). Untapped resources: Black parent engagement that 

contributes to learning. Journal of Negro Education, 85(1), 72-81. https://doi-

org.proxy.library.vcu.edu/10.7709/jnegroeducation.85.1.0072 



50 
 

Lesane-Brown, C. L. (2006). A review of race socialization within Black families. 

Developmental Review, 26(4), 400-426. https://doi-

org.proxy.library.vcu.edu/10/1016/j.dr.2006.02.001 

Maltese, A. V., & Tai, R. H. (2011). Pipeline persistence: Examining the association of 

educational experiences with earned degrees in STEM among US students. Science 

Education, 95(5), 877-907. https://doi-org.proxy.library.vcu.edu/10.1002/sce.20441 

Marsh, H. W., & O’Mara, A. (2008). Reciprocal Effects Between Academic Self-Concept, Self-

Esteem, Achievement, and Attainment Over Seven Adolescent Years: Unidimensional 

and Multidimensional Perspectives of Self-Concept. Personality and Social Psychology 

Bulletin, 34(4), 542–552. https://doi.org/10.1177/0146167207312313 

Marsh, H. W., & Parker, J. W. (1984). Determinants of student self-concept: Is it better to be a 

relatively large fish in a small pond even if you don't learn to swim as well? Journal of 

Personality and Social Psychology, 47(1), 213–231. https://doi.org/10.1037/0022-

3514.47.1.213 

McGee, E., & Spencer, M. B. (2015). Black parents as advocates, motivators, and teachers of 

mathematics. Journal of Negro Education, 84(3), 473-490. https://doi-

org.proxy.library.vcu.edu/10.7709/jnegroeducation.84.3.0473 

Metzger, I. W., Cooper, S. M., Griffin, C. B., Golden, A. R., Opara, I., Ritchwood, T. D. (2021). 

Parenting profiles of academic and racial socialization: Associations with academic 

engagement and academic self-beliefs of African American adolescents. Journal of 

School Psychology, (32) 36-48. https://doi.org/10.1016/j.jsp.2020.07.001 

Muenks, K., Peterson, E. G., Green, A. E., Kolvoord, R. A., Uttal, D. H. (2020) Parents’ beliefs 

about high school students’ spatial abilities: Gender differences and association with 



51 
 

parent encouragement to pursue a STEM career and students’ STEM career intentions. 

Sex Roles, 82, 570-583. https://doi.org/10.1007/s11199-019-01072-6 

Murry, V. M., Berkel, C., Brody, G. H., Miller, S. J., & Chen, Y. (2009). Linking Parental 

Socialization to Interpersonal Protective Processes, Academic Self-Presentation, and 

Expectations Among Rural African American Youth. Cultural Diversity and Ethnic 

Minority Psychology, 15(1), 1-10. 

National Science Foundation (2016). Science and engineering degrees earned by 

underrepresented minorities, as a percentage of degree type: 1996-2016. National Center 

for Science and Engineering Statistics (NCSES). 

https://ncses.nsf.gov/pubs/nsf19304/digest/field-of-degree-minorities 

Nicholls, J. G. (1979). Development of perception of own attainment and causal attributions for 

success and failure in reading. Journal of Educational Psychology, 71(1), 94–99. 

https://doi.org/10.1037/0022-0663.71.1.94 

Ogg, J., & Anthony, C. J. (2020). Process and context: Longitudinal effects of the interactions 

between parental involvement, parental warmth, and SES on academic achievement. 

Journal of School Psychology, 78, 960114. https://doi-

org.proxy.library.vcu.edu/10.1016/j/jsp.2019.11.004 

Prince, D., & Nurius, P. S. (2014). The role of positive academic self-concept in promoting 

school success. Children and Youth Services Review, 43, 145-152. doi: 

10.1016/j.childyouth.2014.05.003 

Senler, B., Sungur, S. (2009). Parental influences on students’ self-concept, task value beliefs, 

and achievement in science. The Spanish Journal of Psychology, 12(1), 106-117. 

https://doi-org.proxy.library.vcu.edu/10.1017/S1138741600001529 



52 
 

Šimunović M. & Babarović, T. (2018). The role of parents’ beliefs in students’ motivation, 

achievement, and choices in the STEM domain: a review and directions for future 

research. Social Psychology of Education, 23, 701-719. https://doi.org/10.1007/s11218-

020-09555-1	 

Skaalvik, S., & Skaalvik, E. M. (2004). Gender differences in math and verbal self-concept, 

performance expectations, and motivation. Sex Roles: A Journal of Research, 50(3-4), 

241–252. https://doi.org/10.1023/B:SERS.0000015555.40976.e6 

St. Mary, J., Calhoun, M., Tejada, J., & Jenson, J. M. (2018). Perceptions of academic 

achievement and educational opportunities among Black and African American youth. 

Child and Adolescent Social Work Journal, 35, 499-509. doi: 10.1007/s10560-018-0538-

4 

Stevenson, H. C., & Arrington, E. G. (2011). “There is a subliminal attitude”: African American 

parental perspectives on independent schooling. In D. T. Slaughter-Defoe, H. C. 

Stevenson, E. G. Arrington, & D. J. Johnson (Eds.), Black educational choice: Assessing 

the private and public alternatives to traditional K-12 public schools. (pp. 64–77). Santa 

Barbara, CA: Praeger. 

Suizzo, M.-A., Pahlke, E., Chapman-Hilliard, C., & Harvey, K. E. (2016). African American and 

Mexican American youths’ college adjustment and perceptions of parental academic 

socialization: Interactions between ethnicity and parental education. Research in Human 

Development, 13(3), 241–257.  

Suizzo, M.-A., Robinson, C., & Pahlke, E. (2008). African American mothers’ socialization 

beliefs and goals with young children: Themes of history, education, and collective 

independence. Journal of Family Issues, 29(3), 287–316.  



53 
 

Szechter, L. E., & Carey, E. J. (2009). Gravitating toward science: Parent–child interactions at a 

gravitational-wave observatory. Science Education, 93(5), 846–858.  

Taylor, L. C., Clayton, J. D., & Rowley, S. J. (2004). Academic socialization: Understanding 

parental influences on children’s school-related development in the early years. Review of 

General Psychology, 8(3), 163-178. https://doi-org.proxy.library.vcu.edu/10.1037/1089-

2680.8.3.163 

Wang, M., & Huguley, J. P. (2012). Parental Racial Socialization as a Moderator of the Effects 

of Racial Discrimination on Educational Success Among African American Adolescents. 

Child Development, 83(5), pages 1716–1731. 

https://scholar.harvard.edu/files/huguley/files/2012_wang_huguley_racial_parenting.pdf 

White-Johnson, R. L., Ford, K. R., & Sellers, R. M. (2010). Parental racial socialization profiles: 

Association with demographic factors, discrimination, childhood socialization, and racial 

identity. Cultural Diversity and Ethnic Minority Psychology, 2(237-247). DOI: 

10.1037/a0016111 

Wigfield, A., & Eccles., J. (2002). Chapter 4 – The development of competence beliefs, 

expectations for success, and achievement values from childhood through adolescence. 

Development of Achievement Motivation, 99-120. doi:10.1016/6/B/B978-012750053-

9/50006-1 

Williams, A. D., Banerjee, M., Lozada-Smith, F., Lambouths III, D., Rowley, S. J. (2018). Black 

mothers’ perceptions of the role of race in children’s education. Journal of Marriage and 

Family, 79(932–946). DOI:10.1111/jomf.12410 



54 
 

Williams, T. T., & Sanchez, B. (2013). Identifying and decreasing barriers to parent involvement 

for inner city parents. Youth and Society, 45(1), 54-74. https://doi-

org.proxy.library.vcu.edu/10.1177/0044118X11409066 

Zhou, X., Bowers, A. (2020). A typology of parental involvement in student experience: A latent 

class analysis. The High School Journal, 103(2), 99-131. doi: 10.1353/hsj.2020.0005 

 

 

  



55 
 

Table 1. Descriptive Statistics Table 
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Table 2. Correlations of Key Study Variables.  
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Table 3. Rotated Component Matrix for STEM Racial Socialization 
Rotated Component Matrixa 

 
Component 

1 2 3 
How often have you: - 
Discussed famous Black 
scientists with Target Child. 

.073 .115 .786 

How often have you: - Visited 
museums that have exhibits 
on Black accomplishments in 
science and math with Target 
Child. 

.134 .148 .654 

How often have you: - Talked 
to Target Child about the 
importance of Blacks 
contributing to scientific 
knowledge. 

.039 .174 .859 

How often have you: - Tried 
to counter negative 
stereotypes about Blacks' 
math abilities in conversations 
with the Target Child. 

.040 .094 .747 

How often have you: - 
Pointed out successful Black 
people in science and/ or math 
field to the Target Child. 

.031 .102 .854 

How often have you: - Told 
the Target Child that he/she 
may not be called on in math 
class because he/she is Black. 

.302 .787 .126 

How often have you: - Told 
the Target Child that Blacks 
are less likely to be 
recommended for advanced 
math and science courses than 
Whites of similar ability. 

.345 .825 .162 
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How often have you: - Told 
the Target Child that teachers 
may have low expectations 
for his/her science 
performance because he/she is 
Black 

.193 .829 .245 

How often have you: - Told 
the Target Child that there are 
few Black scientists because 
people think they are not as 
capable. 

.302 .848 .162 

How often have you: - Told 
the Target Child that Blacks 
are not as good in science as 
Whites or Asians. 

.958 .255 .060 

How often have you: - 
Discouraged the Target Child 
from taking advanced math 
courses because Black people 
tend to not do well in them. 

.864 .161 .112 

How often have you: - Told 
the Target Child that Blacks 
have not contributed much to 
science. 

.917 .278 .065 

How often have you: - Told 
the Target Child that it is more 
appropriate for Whites or 
Asians to pursue careers in 
science or technology. 

.958 .255 .060 

How often have you: - Told 
the Target Child that math 
skills do not come naturally 
for Blacks. 

.932 .231 .045 

How often have you: - Told 
the Target Child that science 
has been used to harm the 
Black community (e.g., 
Tuskegee Syphilis Study). 

.491 .400 .241 
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How often have you: - Told 
the Target Child Blacks 
should not trust technology. 

.910 .202 .081 

How often have you: - Told 
the Target Child Blacks have 
not benefited from 
advancement in science and 
technology. 

.958 .255 .060 
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Table 4. Rotated Component Matrix for STEM Extracurricular 
Support 
Rotated Component Matrixa 

 
Component 

1 2 3 
To what extent have you: - 
Enrolled Target Child in 
science/math summer camps. 

.737 .056 .140 

To what extent have you: - 
Enrolled Target Child in 
science/math after school 
activities or clubs (e.g., 
Science Olympiad). 

.719 .014 .242 

To what extent have you: - 
Purchased math workbooks 
for Target Child. 

.694 .423 -.114 

To what extent have you: - 
Purchased science workbooks 
for Target Child. 

.670 .470 -.137 

To what extent have you: - 
Purchased math or science 
computer or video games for 
Target Child. 

.594 .401 -.040 

To what extent have you: - 
Purchased board games 
involving math skills (e.g., 
Yahtzee, Monopoly) for 
Target Child. 

.390 .466 .116 

To what extent have you: - 
Purchased science/lab kits 
(e.g., chemistry sets, 
telescope, microscope) for 
Target Child. 

.115 .723 .032 

To what extent have you: - 
Purchased building kits (e.g., 
Knex, Rokenbok, Geomags, 
erector sets) for Target Child. 

.022 .732 .121 
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To what extent have you: - 
Encouraged technology use 
(e.g., computers, iPad) for 
Target Child's learning. 

-.132 .202 .768 

To what extent have you: - 
Encouraged technology after-
school activities or clubs (e.g., 
robotics, computer club) to 
Target Child. 

.359 .109 .750 

To what extent have you: - 
Made books about science 
available for Target Child-- 
either purchased or from the 
library. 

.321 .578 .242 

To what extent have you: - 
Helped Target Child develop 
a science project (e.g., science 
fair, for fun). 

.210 .579 .149 
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Figures 

Figure 1. Racial Pride Mediation Model 

 

 

 

 

  β = -.14            β = .25* 
 
 

 

 

        β = .25 (β = .29*) 
 
Figure 1. Standardized Regression Coefficients for the relationship between STEM racial pride 

and math-science grades as mediated by STEM academic self-concept. Standardized Regression 

Coefficients between STEM racial pride and math-science grade, controlling for STEM 

academic self-concept, is in parentheses. 

*p < .05 
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Figure 2. Barrier Messages Mediation Model 
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    β = .16 (β = .16) 
 
 

Figure 2. Standardized Regression Coefficients for the relationship between STEM barrier 

messages and math-science grades as mediated by STEM academic self-concept. Standardized 

Regression Coefficients between STEM barrier messages and math-science grade, controlling 

for STEM academic self-concept, is in parentheses. 

*p < .05 
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Figure 3. Mistrust Messages Mediation Model 
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         β = .29 (β = .15) 
 

Figure 3. Standardized Regression Coefficients for the relationship between STEM mistrust 

messages and math-science grades as mediated by STEM academic self-concept. Standardized 

Regression Coefficients between STEM mistrust messages and math-science grade, controlling 

for STEM academic self-concept, is in parentheses. 

*p < .05 
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Figure 4. Extracurricular Support Mediation Model 

 

 

 

 

  β = -.002          β = .25 
 

 

     
β = .42* (β = .43*) 

 
 

Figure 4. Standardized Regression Coefficients for the relationship between STEM 

extracurricular support and math-science grades as mediated by STEM academic self-concept. 

Standardized Regression Coefficients between STEM extracurricular support and math-science 

grade, controlling for STEM academic self-concept, is in parentheses. 

*p < .05 
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Appendix A 

Parent STEM Racial Socialization Scale 

The following is a list of things that some parents do. Please indicate how frequently you have 

engaged in each over the past year. 

STEM Racial Socialization 
Scale Subscale Item 

Racial 
Socialization 

Racial Pride  13) Discussed Famous Black scientists with Target Child. 
14) Visited museums that have exhibits on Black 
accomplishments in science and math with Target Child 
15) Talked to Target Child about the importance of Blacks 
contributing to scientific knowledge. 
16) Tried to counter negative stereotypes about Blacks' 
math abilities in conversations with Target Child. 
17) Pointed out successful Black people in science and/ or 
math fields to the Target Child. 

Prep for Bias 18) Told the Target Child that he/she may not be called on 
in math class because he/she is Black. 
19) Told the Target Child that Blacks are less likely to be 
recommended for advanced math and science courses than 
Whites of similar ability. 
20) Told the Target Child that teachers may have low 
expectations for his/her science performance because he/she 
is Black. 
21) Told the Target Child that there are few Black scientists 
because people think they are not as capable. 

Negative/Mistrust  22) Told the Target Child that Blacks are not as good in 
science as Whites or Asians. 
23) Discouraged the Target Child from taking advanced 
math courses because Black people tend to not do well in 
them. 
24) Told the Target Child that Blacks have not contributed 
much to science. 
25) Told the Target Child that it is more appropriate for 
Whites and Asians to pursue careers in science and 
technology.  
26) Told the Target Child that math skills do not come 
naturally for Blacks. 
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28) Told the Target Child Blacks should not trust 
technology.  
29) Told the Target Child Blacks have not benefited from 
advancement in science and technology.  
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Appendix B 

STEM Extracurricular Support 

The following is a list of things that some parents do. Please indicate how frequently you have 

engaged in each over the past year.  

Extracurricular Support  
Scales Items 

Extracurricular Support 
(PSES) 

1) Enrolled Target Child in science/math summer camps. 
2) Enrolled Target Child in science/math after school activities or 
clubs (e.g., Science Olympiad). 
3) Purchased math or science computer or video games for Target 
Child. 
4) Purchased science workbooks for Target Child. 
5) Purchased math or science computer or video games for Target 
Child. 
6) Purchased board games involving math skills (e.g., Yahtzee, 
Monopoly) for Target Child. 
7) Purchased science/lab kits (e.g., chemistry sets, telescope, 
microscope) for Target Child. 
8) Purchased building kits (e.g., Knex, Rokenbok, Geomags, erector 
sets) for Target Child.  
11) Made books about science available for Target Child -- either 
purchased or from the library. 
9) Encouraged technology after-school activities or clubs (e.g., 
computers, iPad) for Target Child's learning.  
10) Encouraged technology after-school activities or clubs (e.g., 
robotics, computer club) to Target Child. 
12) Helped Target Child develop a science project (e.g., science fair, 
for fun). 
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Appendix C 

Student STEM Academic Self-Concept 

Please answer the questions below comparing yourself to your peers (i.e., other children your 

age). 

 Far Below 

Average 

(1) 

(2) (3) (4) (5) (6) (7) 

In MATH I am:        

In SCIENCE I am:        
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