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• Motivation：

⚬ Education fairness and social justice ~ policymaker, educator

⚬ 1966 Coleman Report: disparities in educational opportunities 

and outcomes ~ race, socioeconomic status

⚬ High school students’ academic achievement ~ race, 

parental education level, enrollment in STEM courses (e.g., 

Davis-Kean, 2005; Harding et al., 2017)

• Leveraging the High School Longitudinal Study of 2009 (HSLS:09),

this study investigates the relationship between race, parental

education, and enrollment in STEM courses on high school

students’ academic achievement.

Research Background 
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Research Questions
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How does the GPA of high school students vary across 

different racial groups and various levels of parental 

education? 

To what extent do STEM credits improve the prediction of 

students’ high school GPA above and beyond race and 

parental educational level?

Is the relationship between STEM credits and high school 

GPA moderated by race, after controlling for parental 

educational level?



Literature Review
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• Parental Education:

⚬ Indicator of SES and access to resources ~ opportunities and outcomes 

(Sirin, 2005).

⚬ Higher Academic achievement ~ Higher levels of parental education (Harding 

et al., 2017; Davis-Kean, 2005; Cimpian et al., 2016)

■ early college predisposition; higher aspirations

■ increased likelihood of students taking advanced courses

• Race on K-12 students’ academic achievement

⚬ School racial isolation have negative effect on K-12 math achievement 

(Mickelson et al., 2013)

■ widen as student move through grades

⚬ Disparities in STEM education faced by students of color (Harper, 2010)

■ degree aspirations and career aspirations

• Other Factors

⚬ Social-contextual factors - e.g., family, school environment, peer relationships; 

personal factors - e.g., cognitive abilities, motivation, self-regulation (Lee & 

Shute, 2010).



Conceptual Framework
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• Cultural Capital:

⚬ Cultural capital, as described by Bourdieu (Bourdieu, 1990; Bourdieu 

& Passeron, 1977), represents investments on the part of the 

dominant class in reproducing a set of symbols and meanings, which 

are misrecognized and internalized by the dominated class as their 

own. 

￭ Cultural capital is like a toolkit of social skills, knowledge, and 

behaviors that can reproduce social inequalities (Bourdieu, 1985).

○ Embodied Cultural Capital (What You Carry Inside, 

personality)

○ Objectified Cultural Capital (What you own, book)

○ Institutionalized Cultural Capital (Your Diplomas and Titles)

⚬ Bourdieu’s theory allows for a deeper understanding of how various 

forms of capital interact to influence educational outcomes. This is 

particularly relevant to this study as it investigates the impact of 

parental education on students’ academic success.



Data and Sample
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• HSLS:09 (NCES):

⚬ High School students’ school experiences, parental involvement, 

STEM self-efficacy, college majors, and career aspirations.

■ Base Year in 2009 (HS freshman year)

■ First follow-up in 2012 (HS senior year)

■ Second follow-up in 2016 (3 years after high school). 

⚬ Final sample of 14,260 observations.

• Four Key Variables of Interest:

⚬ Overall GPA in students’ senior year (outcome)

⚬ Students’ racial identity (6 - White, Asian, Black, Hispanic/Latino, 

Native American, and Pacific Islander)

⚬ Highest educational level reached by a student's parent (6 - less 

than high school, high school, Associate, Bachelor, Master, 

Ph.D./M.D./Law/Other

⚬ The number of credits students earned in STEM courses



Findings
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Limitations
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Insufficient Variables: The 

study's limited range of 

variables may restrict the 

ability to fully understand the 

complex dynamics affecting 

STEM education outcomes.

Science self-efficacy, science 

identity, science-related skills.

Theoretical Misalignment: 

The theoretical framework may 

not adequately capture for the 

contextual or cultural factors 

influencing educational 

outcomes, the finding might 

oversimplify the complexities of 

educational disparities. 

Limited Generalizability: 

Given the focus on specific 

demographic groups and 

educational settings, the results 

of the study may not be 

generalizable to other 

populations or educational 

contexts. 



Conclusion and Discussion
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While race and parental education levels were significant predictors 

of high school GPA, the inclusion of STEM credits markedly 

improved the model’s predictive power. 

Students who earned more STEM credits are expected to have 

higher GPA. However, the impact of STEM credits on GPA is 

moderated by race, with Hispanic/Latino students benefiting more 

substantially compared to White students, and Asian students

showing lesser increments in GPA per STEM credit.

Educators can design inclusive STEM programs and provide support 

to students from underrepresented racial backgrounds. Researchers 

could further explore additional relevant covariates in the model, 

such as types of course offerings in high schools, students’ 

extracurricular involvement, and racial composition of high schools, 

contributing to the knowledge base on effective interventions.
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