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Abstract. We investigate the possibility that Bourdieu’s concept of cultural capital, ways of being
that facilitate assimilation to the dominant culture, is field-specific in its manifestation and
intergenerational transmission. We focus on a field of central economic and academic interest:
STEM. Data on around 13,000 undergraduates from the large nationally representative High
School Longitudinal Study of 2009 indicate that parents’ STEM-specific cultural capital
positively contributes to youth’s selection of and persistence in STEM majors in the form of
parents’ STEM education. We find that transmission is enacted through youths’ field-specific
institutionalized cultural capital (e.g., STEM grades and test scores), field-specific embodied
cultural capital (e.g., STEM attitudes), and characteristics of their educational institutions (e.g.,
four-year rather than two-year college). This study contributes to the theory of cultural capital by
examining cultural capital through a field-specific lens, and then specifically elucidating how it
is expressed and transmitted within that field.

Keywords: Cultural Capital, College Major, Academic Attitudes, Academic Achievement,
School Context

Accepted Manuscript version published online first in Social Science Research
(https://doi.org/10.1016/j.ssresearch.2021.102654). Direct all correspondence to Ned Tilbrook,
Portland State University, Department of Sociology, 1721 SW Broadway Ave, Portland, OR
97201 (email: til@pdx.edu). This research is funded by the National Science Foundation (DRL-
1652279) and by the National Institutes of Health funded Build EXITO program at Portland
State University (UL1GM118964). This paper benefits from suggestions from CJ Appleton,
Emily Burgess, Hannah Sean Ellefritz, Sarah Florig, Tristen Kade, Sarah Kyte, Daniel Mackin
Freeman, Byeongdon Oh, Luke Robinowitz, Phillip Willis, Jaime Wood, Tian Wu, and Kaitlin
Yeomans.

1 ©2021. This manuscript version is made available under the CC-BY-NC-ND 4.0
license https://creativecommons.org/licenses/by-nc-nd/4.0/



https://creativecommons.org/licenses/by-nc-nd/4.0
https://authors.elsevier.com/c/1dy-h,17RoVXLd
https://doi.org/10.1016/j.ssresearch.2021.102654

Tilbrook, Ned, and Dara Shifrer. 2021. “Domain-Specific Cultural Capital and Persistence in
College.” Social Science Research Published online first.

1 Introduction

The theoretical work of Pierre Bourdieu (1977, 1984, 1986) on cultural capital is
influential in the sociology of education, and stratification research more broadly (Davies and
Rizk 2018; Jaeger 2011; Laanan, Starobin, and Eggleston 2010; Lamont and Lareau 1988;
Lareau 2003; Lareau, Evans, and Yee 2016). Scholars are interested in how cultural capital, that
is the cultural resources recognized as correct by gatekeepers, relates to educational attainment
and how it is passed down from one generation to the next. This body of research highlights the
mechanisms underlying educational inequalities that remain entrenched in the US and are
reproduced through generations.

Cultural capital theory, however, has faced criticism. For one, it is defined in different
ways, and can be difficult to operationalize and measure. Its relevance in the US context is also
questioned, where there may not be a coherent ‘elite’ culture that is consistently recognized and
rewarded in educational and occupational institutions (Jaeger 2011; Kingston 2001; Lareau
2003). More recent research tries to address this issue by focusing on Bourdieu’s (1984) social
‘field,” that is, any system of social positions in which individuals vie for resources. With the
cultural resources that are recognized as dominant cultural capital more clear and consistent
(Lareau et al. 2016; Starobin, Smith, and Laanan 2016), focusing on a specific field facilitates a
more coherent and tangible operationalization of cultural capital. More importantly, this more
specific focus ultimately supports the specification and nuancing of the broader cultural capital
theory. Future research can build on our findings to draw parallels as to what constitutes
dominant cultural capital in other fields, and then these contextualized findings can be
considered in tandem to build a richer and more tangible framework for cultural capital theory in

the US.
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In this study, we focus on the social field of STEM! education. We theorize that parents
who have field-specific cultural capital in STEM may transmit advantages in STEM-specific
cultural capital to their offspring, making their offspring more likely to intend a STEM major and
persist in that major than the offspring of parents without STEM-specific cultural capital. We use
data on around 12,000 young adults from a large and nationally representative dataset, the High
School Longitudinal Study of 2009. Our analytic focus on the educational field of STEM
capitalizes on this dataset’s particular focus on STEM. We ask the following research questions:
1) How does parental field-specific cultural capital (i.e., their STEM education and occupations)
relate to young adults’ selection of and persistence in STEM majors? 2) Which measures of
youth’s STEM-specific embodied and institutionalized cultural capital, as well as the
characteristics of their educational institutions, mediate any relationship between parents’
STEM-specific cultural capital and youths’ postsecondary STEM-major outcomes? With HSLS
the most recently available federal education data, we are able to longitudinally track the cohort
from the first wave of data collection (2009), when they were in the ninth grade, through three
years past high school for most of the sample (2016). In addition to considering parents’ field-
specific cultural capital, this rich data facilitates our consideration of offspring’s field-specific
embodied cultural capital (e.g., STEM-positive attitudes), field-specific institutionalized cultural
capital (e.g., end of high school STEM achievement), and the social processes whereby parents
help to build their offspring’s embodied and cultural capital (e.g., field-specific cultural capital

building activities, targeted selection of educational institutions). Ultimately, we contribute to the

! STEM=science, technology, engineering, and mathematics.
3 ©2021. This manuscript version is made available under the CC-BY-NC-ND 4.0
license https://creativecommons.org/licenses/by-nc-nd/4.0/



https://creativecommons.org/licenses/by-nc-nd/4.0

Tilbrook, Ned, and Dara Shifrer. 2021. “Domain-Specific Cultural Capital and Persistence in
College.” Social Science Research Published online first.

theory of cultural capital by examining cultural capital through a field-specific lens, and then

specifically elucidating how it may be expressed and transmitted within that field.

1.1 Towards a Field-Specific Understanding of Cultural Capital

Cultural capital, a theory first proposed by French sociologist Pierre Bourdieu (1977,
1986), demonstrates how differences in social mobility partially result from the actual and
perceived value of persons’ cultural resources. Bourdieu elaborates on the forms and processes
of cultural capital: embodied cultural capital refers to an individual’s knowledge and practices
that signal cultural capital to others in social interactions, whereas institutionalized cultural
capital refers to the accumulation of cultural capital through institutionally-recognized items
such as degrees, or things that signal cultural competence or authority (Bourdieu 1986). The
cultural resources that are valued and rewarded in schools and the workplace—that is, certain
ways of being and talking, and common understandings—reflect the dominant culture (Bourdieu
1986). Therefore, children from families with higher socioeconomic status arrive at school in
possession of cultural capital that will be rewarded: they are perceived more positively in school,
are better able to access educational goods, and ultimately progress to and prosper in the
occupational spaces that confer status and power.

Bourdieu’s ideas, though influential, are criticized for lacking conceptual clarity. First,
early US cultural capital research focused on familiarity with high culture, using measures such
as museum visits as indicators of cultural capital (DiMaggio 1982; DiMaggio and Mohr 1985),
yet these studies did not delineate how knowledge of fine arts is recognized and rewarded by
teachers or the education system (Davies and Rizk 2018; Kingston 2001; Lamont and Lareau
1988). More recent cultural capital research focuses on class differences in parenting styles,

finding that middle-class parents engage in ‘concerted cultivation,’ i.e., active efforts to shape
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and develop their children, whereas working-class parents allow their children to develop
through ‘natural growth parenting’ (Lareau 2011; Lareau et al. 2016). Cultural capital theory is
also critiqued for not clearly articulating whether cultural capital includes both noncognitive
(e.g., attitudes, behaviors) and cognitive (e.g., achievement) resources (Jaecger 2011; Kingston
2001; Lareau and Weininger 2003; Sullivan 2001). Lareau and Weininger (2003) argue that
Bourdieu believed cultural capital and cognitive skills to be inseparable as the first is innately
tied to the development of the second.

Farkas (2003, 2018), in contrast, suggests cultural capital should be operationalized as
academic work habits that are recognized as correct by teachers, such as good organizational
skills and emotional stability. In this framing of cultural capital, teachers act as gatekeepers,
rewarding academic work habits they recognize as correct. In the immediate sense, teachers may
reward students by giving them more challenging work and subsequently building their cognitive
skills, or by providing positive feedback which builds students’ self-efficacy and educational
aspirations, and thus their embodied cultural capital. In the longer term, rewards for dominant
cultural capital within educational institutions takes the form of good grades, higher test scores,
and ultimately degrees, that is, institutionalized cultural capital. In this way embodied cultural
capital is, in time, transformed into institutionalized cultural capital. With the process dynamic
and cyclical, the accumulation of institutionalized cultural capital subsequently builds embodied
cultural capital, ultimately ensuring the advantages of youth with dominant cultural capital are
reproduced.

Recent cultural capital scholarship focuses on field-specific ways in which cultural
capital is accumulated and used. Bourdieu described the social ‘field’ as the space where cultural

resources are recognized as cultural capital. A field represents any social setting in which there is
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a system of social positions in which individuals vie for resources (Bourdieu 1984). Importantly,
the cultural resources recognized as cultural capital may vary depending on the social field. For
example, years of experience at a particular workplace might be valued within the ‘field’ of that
organization, representing a familiarity with the work and culture of the organization, but might
not be valued as cultural capital in other organizations. Similarly, the practices teachers
recognize as cultural capital in the field of the school, such as raising a hand before speaking,
may not represent cultural capital during interactions with peers after school. Even within school,
different ingrained tendencies and attitudes may be rewarded in different classrooms. For
example, the tendency towards creativity is a cultural resource that might be recognized as
cultural capital in an arts classroom, but not in a math classroom.

In an example of recent scholarship, ‘transfer student capital’ describes the cultural
resources community college students employ to facilitate their transfer to four-year institutions
(Laanan et al. 2010; Starobin et al. 2016). A handful of scholars have also focused on cultural
capital specific to the STEM field (Starobin et al. 2016; Stolle-McAllister 2011), reflecting
concerns about a deficit of STEM-skilled young people relative to the number of STEM jobs in
the US economy (Chen and Soldner 2013; Gonzalez and Kuenzi 2012). These scholars build on
the idea that disparities in STEM cognitive and non-cognitive resources, that are clearly evident
by high school, can be traced back to early life experiences (Andersen and Ward 2014; Morgan
et al. 2016; Saw, Chang, and Chan 2018). This field-specific operationalization is useful in
cultural capital research as it narrows the focus on which cultural resources are valued and
rewarded, thereby increasing the likelihood of tangible conceptualizations of cultural capital
Moreover, by simultaneously accounting for the fact that cultural capital is variable across

different social fields, field-specific research builds a more nuanced and specific framework for
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cultural capital theory writ large. In this article, we study cultural capital in the social field of

STEM education.

1.2 Intergenerational Transmission of STEM-Specific Cultural Capital

Figure 1 draws on existing conceptualizations of cultural capital to illustrate our
theoretical model of how STEM-specific cultural capital manifests, is transmitted across
generations, and accrues. We first identify characteristics that may signal a parent has STEM-
specific cultural capital and thus can create a home environment conducive to their offspring
building cultural capital specific to this field. Parents’ degrees more generally help parents
transmit knowledge about higher education to their children (Gayo 2016; Stephens et al. 2015;
Yee 2016), but parents with bachelor’s degrees in a STEM major may be particularly well
situated to communicate the value of STEM majors and to prepare their child for common
barriers along the way (e.g., gatekeeping courses). Research shows that many young people lack
knowledge on STEM careers (Schneider et al. 2013; Zavrel 2011), and parents with STEM
occupations may be better prepared to demystify STEM occupations for their child,
communicating the nature of the work or strategies for achieving employment. They might
broaden understanding of common ways of being and behaving in STEM-specific environments.
STEM occupations are particularly perceived as difficult or intimidating (Turner et al. 2017;
Zavrel 2011), but may seem less so for the children of parents who work in STEM fields. With
some previous evidence suggesting youth who have a parent in a STEM occupation are more
likely to aspire to a STEM career (Holmes et al. 2018), we more specifically expect that parents
transmit STEM-specific cultural capital to their children by fostering a home environment that
values STEM, thereby ingraining the values, attitudes, and academic work habits needed to

succeed in STEM fields. These parents may be more likely to take their children to scientific
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museums and to engage in conversations on scientific topics. Based on previous research focused
on non-field-specific cultural capital (Lareau 2003, 2011), they may encourage their children to
engage in math- and science-focused extracurricular activities. Parents with STEM-specific
cultural capital may build their child’s informal scientific knowledge, as well as their self-
efficacy and value for math and science, forms of embodied cultural capital that an adolescent or
young adult can deploy in a classroom setting in order to signal to their teacher or professor their

shared value for and understanding of STEM fields.

Fig 1. Theoretical Characteristics of \

model / educational institutions

Parental STEM Adolescents’ embodied Adolescents’
Cultural Capital STEM-specific cultural |, institutionalized STEM-
capital specific cultural capital

\ STEM Field /

Parents may also transmit STEM-specific cultural capital through the educational

institutions they select for their children. Parents with STEM-specific cultural capital may send
their adolescent to a private rather than public high school, in hopes of exposing them to
enriched curriculum, more equitable tracking practices, and strategic social networks (Carbonaro
and Covay 2010; Cookson and Persell 1985; Hoffer, Greeley, and Coleman 1985; Morgan and
Todd 2009). However, other, more recent, studies find that any private school advantage
disappears after accounting for differences in student social background (Lubienski and

Lubienski 2013; Pianta and Ansari 2018). Research also shows that religious schools do not
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perform well in terms of student science achievement (Lubienski and Lubienski 2013).
Differences across colleges (e.g., sector, selectivity) are central for major persistence (Engberg
and Wolniak 2013), and reflect both parental intervention and institutional rewards for an
adolescent’s institutionalized cultural capital. In addition to structural differences, these
characteristics of colleges may represent distinct student climates that reinforce STEM-specific
knowledge, values, and skill building.

Young adults begin the process of choosing a major before they have entered college, as
they experience varying levels of success in and identification with different subjects (Andersen
and Ward 2014; Saw et al. 2018), experiences that also shape their field-specific self-efficacy
(Moakler and Kim 2014; Wang 2013). Like self-efficacy and identity, believing that tasks in a
certain field align with your goals (utility value) predicts selecting a major in that field (Holmes
et al. 2018; Rozek et al. 2017; Shoffner et al. 2015; Wang 2013). Extra-curricular activities can
also develop this embodied cultural capital, as well as knowledge that facilitates institutionalized
cultural capital (Bulunuz, Bulunuz, and Peker 2014; Morris 2016). The factors that lead young
adults to select STEM majors (e.g., their parents’ STEM-specific cultural capital, and their own
STEM-specific embodied and institutionalized cultural capital) may also facilitate their
persistence in STEM majors (Holmes et al. 2018; Rozek et al. 2017; Wang 2013); accumulation
of this field-specific cultural capital then facilitates the accumulation of further institutionalized
STEM capital by increasing students’ chances of enrollment in university programs within those
field, and into potentially more prestigious university programs. Although persistence in a STEM
major will partially reflect postsecondary factors we cannot measure, previous research suggests
that persistence in STEM majors also reflects young adults’ early attitudes and achievement

experiences that represent powerful early forces of socialization (Griffith 2010; Riegle-Crumb,
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King, and Irizarry 2019; Riegle-Crumb, King, and Moore 2016). Ultimately, we focus on two
research questions:
2 Research Questions

1) How does parents” STEM-specific cultural capital relate to adolescents’ selection of
and persistence in STEM majors?

2) Which potential measures of youth’s STEM-specific embodied and institutionalized
cultural capital, STEM-specific cultural capital building activities, as well as the characteristics
of their educational institutions, mediate any relationship between parents’ STEM-specific
cultural capital and youth’s postsecondary STEM-major outcomes?

3 Data and Methods

We use data from the High School Longitudinal Study of 2009, which is administered by
the National Center for Education Statistics. This is a large, nationally representative dataset with
over 21,000 participants who were in the 9th grade in 2009 (Wave 1). Most sampled adolescents
were in their junior year during Wave 2 (2012), had just finished high school by Wave 3 (2013),
and were three years out of high school by Wave 4 (2016). We use data from the Wave 1 parent,
student, and school administrator surveys; the Wave 2 student surveys; the Wave 3 transcript
data and NCES test scores; and the Waves 3 and 4 student surveys. We have two analytic
samples. Our first, the Intending College Analytic Sample, includes all students who indicated an
intention to attend college and who are not missing on the dependent variable, major selection
(n=12,730). The Intended STEM Major Analytic Sample includes those in the first analytic
sample who indicated their first major was in a STEM field and who are not missing on the
second dependent variable, major persistence (n=3,250). Variables have between 0% and 34% of

cases missing, with missingness highest on household income. We used a categorical measure of
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income (with a missing rate of 22%) to help account for this during imputation. All other
variables had missing rates below 21%. We account for missing values on independent variables
through multiple imputation using the MICE system of chained equations (White, Royston, and
Wood 2011). As specified in the HSLS users’ guide (Duprey et al. 2018), we use Stata’s survey
procedure to apply the student-level panel weight, to adjust for students being clustered in high

schools, and to account for HSLS’s complex survey design.

3.1 Dependent Variables

Our dependent variables are dichotomous measures of STEM major selection and
persistence. The major selection variable focuses on the type of major the student was intending
upon entry (Wave 3, the summer after high school). The dichotomous persistence variable
measures if students who were initially intending a STEM major report that, as of February 2016
(Wave 4), they are still studying a STEM major; we set students who switched into a non-STEM
major or who dropped out of college to zero. Additionally, we code students who did not indicate
a current major because they had finished their degree as having persisted. There is debate as to
which fields should be considered STEM fields. For example, while the National Science
Foundation excludes applied fields such as nursing (National Science Foundation 2019), the
Bureau of Labor Statistics includes nursing (Hedgecock 2016). Because of this debate and
distinctions that emerged in our exploratory analyses with HSLS data, we include social science
majors but exclude applied healthcare majors. These exploratory analyses consist of descriptive
statistics (Online Tables 1, 3, and 5) and logistic regression models (Online Tables 2, 4, and 6)
predicting majoring in social sciences, science and engineering, and healthcare majors. Because

we find that parents” STEM-specific cultural capital relates similarly to social sciences and core
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STEM (physical science, engineering, math) majors but differently to healthcare majors, we use

the NSF definition of STEM (which excludes healthcare) (Hedgecock 2016).

3.2 Predictors of Interest

Our two predictors of interest, parents’ STEM-specific cultural capital, are drawn from
the base year parent survey data. Our parental occupation measure of field-specific cultural
capital is coded 1 if the student has at least one parent in a STEM occupation and 0 if not. We
then construct a three-category variable to measure field-specific cultural capital in terms of
parental education: 0 if neither parent has a bachelor’s degree, 1 if at least one parent has a
bachelor’s but neither parent has a bachelor’s in a STEM field, and 2 if at least one parent has a
bachelor’s in a STEM field. As we would expect, these measures do covary. In the Intending
College Analytic Sample, 35% percent of students who have a parent with a STEM degree also
have a parent in a STEM occupation and 53% of students with a parent in a STEM occupation
also have a parent with a STEM degree. This means that 6% of this sample have both a parent
with a STEM occupation and a STEM degree. These figures are respectively 43% and 70% in
the Intended STEM Major Analytic Sample, meaning that 10% of this sample have both a parent

with a STEM occupation and a parent with a STEM degree.

3.3 Mediators

Our first set of mediators focus on adolescents’ STEM-specific cultural capital building
activities. These include two dichotomous measures of whether parents report in the Wave 1
survey that they took their adolescent to a science/engineering museum or discussed a STEM-
related documentary or article with their adolescent in the last year. The two other dichotomous
indicators measure whether the student reports participating in any organized extra-curricular
activities (competitions, clubs, camp, and tutoring) in math and science at Wave 1.
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Our second set of mediators capture adolescents’ STEM-specific embodied cultural
capital. These first include four continuous scale measures of high school attitudes toward math
and science (based on respondents’ Wave 2 reports). Our exploratory analyses did not find
empirical support for the attitudinal scales constructed by NCES (identity, interest, self-efficacy,
and utility value). Rather, we determined many of the survey items measured the same latent
factor despite wording that might indicate otherwise. Ultimately, the math- and science-specific
scales with the highest inter-item correlation measured self-efficacy/identity and utility value
(relates well to goals). Although some survey items used for the self-efficacy/identity scales
seem to be measuring STEM interest, we name the scale to reflect the majority of the survey
items used. All alpha coefficients are greater than 0.70. We recode variables to all range from 0
to 3 so that all contribute equally to the scale after averaging (0, 1, 2, and 3 represent different
levels for variables focused on agreement or frequency, whereas 0 represents ‘no’ and 3
represents ‘yes’ for dichotomous variables). See Appendix A for a full list of survey items used
to construct each attitudinal scale used in this study. We set scales to missing for respondents
missing on even just one of the survey items used to construct the scale, as bias is a likely result
of constructing “pro-rated” scales (Mazza, Enders, and Ruehlman 2015). These variables are all
standardized to increase interpretability and comparability. Finally, we include respondents’
Wave 2 dichotomous reports of whether they expect a STEM occupation by age 30, and Wave 4
dichotomous reports of whether they chose their current major because they did well in the
courses for that major, or because they were encouraged by someone to take that major,
potentially indicating a confidence in their own abilities and their awareness that low grades are

common in STEM gatekeeping classes.
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Our third set of mediators capture adolescents’ STEM-specific institutionalized cultural
capital. We use transcript data to construct measures of math and science field course attainment
by the end of high school. We measure math course attainment with a dichotomous measure of
whether the student advanced beyond algebra II in high school, the level typically required for
admission to a four-year college (Riegle-Crumb and Grodsky 2010). We dichotomously measure
science course attainment in terms of whether the student earned at least one high school physics
credit. NCES used transcript data to construct a continuous measure of high school STEM grade
point average (GPA). Finally, we use the standardized version of respondents’ score on the math
test administered by NCES during Wave 2, when most were in their junior year (math is the only
subject tested).

Finally, we consider the characteristics of respondents’ educational institutions as
potential mediators, hypothesizing that educational institutions vary depending on parents’
STEM-specific cultural capital and building on the previous literature that suggest educational
institutions differentiate STEM-major-outcomes. First, we categorically measure the sector
(public, Catholic, non-Catholic private) of the high school the adolescent attended at Wave 1,
when they were in the ninth grade. We include a dichotomous measure of whether the first
college attended is not a four-year institution, a three-category measure of college sector (public,
private non-profit, and private for-profit), and an ordinal measure of college selectivity (non-

selective, moderately selective, and highly selective).

3.4 Controls
We use Wave 1 measures from the student survey to control for respondents’ race and
gender. We collapse the race variable into five categories: White, Black, Latinx, Asian, and

other. We also use a continuous measure of household income from the Wave 1 parent survey.
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3.5 Analytic Plan

We estimate descriptive statistics for both analytic samples. To understand how parental
STEM-specific cultural capital relates to major selection, we use the Intended College Analytic
Sample to estimate a logistic regression model predicting initially intending a STEM major. To
understand how parental STEM-specific capital relates to major persistence, we use the Intended
STEM Major Analytic Sample to estimate a logistic regression model predicting persisting in a
STEM major. Each of these models include the measures of parents’ STEM-specific cultural
capital and the control variables.

To understand the mechanisms whereby parental STEM-specific cultural capital relates
to major pursuits, we use bivariate analyses to establish how the parental STEM-specific cultural
capital predictors relate to the potential mediators, and then how the potential mediators relate to
the dependent variables (major selection and persistence). These descriptive statistics facilitate
interpretation of the actual mediation analyses, which rely on Stata’s KHB command, a
technique developed by Kohler, Karlson, and Holm (2011). Importantly, this method was
specifically designed to adjust for the issues of scaling that arise when attempting to compare
coefficients across logistic regression models (a dated approach to understanding mediation)
(Kohler et al. 2011). This decomposition technique, based in regression modelling, uses
percentage rather than coefficients to show the degree to which the relationship is explained by
each mediator, numbers that are more easily understood and more evocative of substantive
significance (Healy and Moody 2014). We use the KHB command to examine only relationships
shown to be statistically significant in the logistic regression models. The KHB model predicting
STEM-major persistence include all potential mediators, whereas the KHB model predicting

STEM-major intentions excludes potential mediators that occur after students are forming their
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major intentions. Because end of high school achievement, a marker of institutionalized STEM
cultural capital, is highly correlated with college major outcomes, it would not be surprising if
these measures contribute more to the relationship between parents’ STEM-specific cultural
capital and youths” STEM-major outcomes than other potential mediators. Thus, we estimate a
second set of KHB models that re-conceptualize the measures that contributed the most in the
first set of KHB models as outcome variables, only including predictors that temporally make
sense as potential mediators (i.e., occur later in time than parents’ STEM-specific cultural capital
but before the outcome of interest). In this way, we establish temporally ordered correlational
links that demonstrate how parents imbue their children with STEM-specific embodied cultural
capital and choose certain educational institutions, which in turn facilitates the accumulation of

STEM-specific institutionalized cultural capital.

4 Results

4.1 Descriptive Statistics

Table 1 provides descriptive statistics for all variables used in this study. In the Intending
College Analytic Sample, 28% intended to major in a STEM field when in college. The Intending
STEM Major Analytic Sample shows that 64% persisted with a STEM major. Twelve percent of
the Intending College Analytic Sample have a parent with a STEM occupation; this proportion is
15% within the Intending STEM Major Analytic Sample. Fifty-five percent of the Intending
College Analytic Sample have no parent with a bachelor’s degree; 27% have a parent with a non-
STEM bachelor’s degree and 18% have a parent with a STEM bachelor’s. Within the Intending
STEM Major Analytic Sample, 47% of students have no parent with a bachelor’s degree, while

29% have a parent with a non-STEM bachelor’s degree and 24% have a parent with a STEM
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bachelor’s degree. Consistent with this study’s underlying assumptions, the proportion of
students whose parents hold STEM-specific cultural capital is higher among the Intending STEM

Major Analytic Sample than among the Intending College Analytic Sample.

4.2 Parents’ STEM-Specific Cultural Capital and Youth’s STEM Major Outcomes

Table 2 shows results from logistic regression models examining how parents’ STEM-
specific cultural capital relates to youths’ STEM-major outcomes. Model 1 uses the Intending
College Analytic Sample to predict intending a STEM major. The odds of intending a STEM
major are 18% higher on average for those who have a parent in a STEM occupation relative to
those who do not; however, this relationship is not statistically significant. Model 1 also shows
that the odds of intending a STEM major are 37% higher on average for those who have a parent
with a non-STEM bachelor’s degree, but 79% higher on average for those who have a parent
with a STEM bachelor’s degree (both compared to youth without a parent with a bachelor’s
degree). These associations are statistically significant. The seemingly larger estimated effect of
having a parent with a bachelor’s degree in a STEM field, relative to having a parent with a
bachelor’s degree in some other field, particularly suggests that some cultural resources may be
field-specific.

Model 2 in Table 2 uses the Intended a STEM Major Analytic Sample to predict
persisting in a STEM major. Having a parent in a STEM occupation is associated with an
average odds increase of 18%; this is not statistically significant. The average odds of persisting
in a STEM major are 41% higher on average for youth with a parent with a non-STEM
bachelor’s degree relative to the odds for youth who do not have a parent with a bachelor’s
degree. However, the benefit of a parents’ bachelor’s degree is nearly twice as high if it is in

STEM, with young adults’ odds of persisting in a STEM major 107% higher on average. Both of
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these relationships are statistically significant. While these findings again suggest parents’
educational cultural capital may be field-specific, parental STEM occupations, never statistically
significant, does not appear to function as field-specific cultural capital. We therefore only use
decomposition analysis to examine the mediators in the relationship between parental

educational cultural capital and young adults’ STEM major intentions and persistence.

4.3 Intergenerational Transmission of STEM-Specific Cultural Capital

Tables 3 presents the results of bivariate analyses between parents’ educational cultural
capital and the mediator variables, in order to build a foundation for interpreting the
decomposition-mediation analyses. Adolescents who do not have a parent with a bachelor’s
degree have the lowest level of participation in STEM-specific cultural capital building
activities, while adolescents who have a parent with a STEM degree have the highest levels of
participation. With the exception of math utility value, adolescents who have no parent with a
bachelor’s exhibit the lowest levels of STEM-specific embodied cultural capital (i.e., high school
STEM-positive attitudes), whereas adolescents who have a parent with a STEM bachelor’s
degree exhibit the highest levels. Patterns are similar in terms of adolescents’ STEM-specific
institutionalized cultural capital (i.e., end of high school STEM achievement). Adolescents
without a parent with a bachelor’s degree are more likely to attend public rather than private high
schools than adolescents whose parents have a non-STEM or STEM bachelor’s degree. In terms
of four- versus two-year, sector, and selectivity, the colleges young adults who have a parent
with a STEM degree attend are the most prestigious whereas the colleges young adults who have
no parent with a bachelor’s degree are the least prestigious. Overall, findings suggest that youth

with parents with STEM-specific educational cultural capital experience more STEM-specific
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cultural-capital building activities, exhibit more STEM-specific embodied and institutionalized
cultural capital, and are the most advantaged in terms of the educational institutions they attend.

Table 4 show results from decomposition analyses to determine which of these
differences actually mediate the relationships between parents’ STEM-specific educational
cultural capital and their offspring’s STEM major intentions and persistence. This method
adjusts the contribution of each mediator (expressed as a percentage in the rightmost columns)
for the related influence of all other mediators and controls included in the model. We focus on
mediators that explain 5% or more of the relationship.

Model 1 in Table 4 shows that youth’s high school math test scores are the largest
mediator of the relationship between their parents’ educational cultural capital and the likelihood
that they intend a STEM major. With higher math test scores relating positively to the likelithood
of intending a STEM major (the first column under Model 1), differences in math test scores
explain 31% of this relationship, after accounting for related differences in other potential
mediators and controls. With a higher high school STEM GPA also relating positively to
intending a STEM major, differences in youth’s high school STEM GPA explain 16% of the
same relationship. Both relating positively to STEM major intentions, differences by parents’
educational cultural capital in expecting a STEM occupation at age 30 and in completing high
school physics respectively account for 11% and 8% of the relationship between parents’
educational cultural capital and their offspring’s intentions to major in STEM. STEM-specific
embodied cultural capital Model 2 in Table 4 shows that measures of youth’s STEM-specific
institutionalized cultural capital are also key mediators of the relationship between parents’
educational cultural capital and their offspring’s likelihood of persisting in a STEM major.

Differences in high school STEM GPA accounts for 45% of this relationship, differences in math
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test scores for 22%, differences in the likelihood of attending a two- rather than four-year
institution for 20%, differences in first college selectivity for 7%, and differences in advancing
beyond Algebra Il accounts for 7% of this relationship. It is not surprising that youth’s
institutionalized cultural capital overshadows the contributions of their embodied cultural capital
because the former represents explicit signals to both colleges and the young adult themselves as
to their STEM potential. Because it is possible youth’s institutionalized cultural capital is the
result of their embodied cultural capital and other cultural capital building activities in the
mechanism-causal-chain, we next use the top institutionalized STEM cultural capital and
institutional characteristics mediators in these analyses as outcomes in the next set of analyses.
Table 5 shows results from decomposition analyses to examine which measures of
adolescents’ STEM-specific cultural capital building activities and STEM-specific embodied
cultural capital mediate the relationship between their parents’ STEM-specific educational
cultural capital and adolescents’ STEM-specific institutionalized cultural capital. All the
potential mediators relate positively to all the achievement outcomes. Across the four
achievement outcomes, the mediators that contribute the most are quite consistent, all accounting
for between 1% and 3% of most relationships. Differences in math self-efficacy/identity appears
to be the most salient factor, explaining 9-10% of the relationship across all achievement
outcomes. Recall that Table 3 showed that youth whose parent(s) have a STEM bachelor’s
degree have higher math self-efficacy/identity than youth whose parents have less STEM-
specific educational cultural capital. Math utility value, in an exception, does not seem to be a
factor in the intergenerational transmission of STEM-specific cultural capital. Table 6 shows
results from decomposition analyses to examine which measures of adolescents’ STEM-specific

cultural capital building activities and STEM-specific embodied cultural capital mediate the
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relationship between their parents’ STEM-specific educational cultural capital and the
characteristics of the colleges youth attend. Although differences in math self-efficacy/identity
contribute slightly less to these relationships, the patterns are generally the same. In sum, we find
that parents with STEM degrees cultivate STEM-positive attitudes and interests in their children.
These positive attitudes and interests then help children receive better grades, take more
advanced classes, and attend more selective colleges, which in turn increase the likelihood that
they study and persist in STEM at the college level.
5 Discussion

Our findings suggest that, within STEM, parents’ field-specific cultural capital does
indeed play a role in students majoring in and persisting in STEM majors, specifically in the
form of parents’ STEM education. That is, youth with parents with a bachelor’s degree in STEM
are not only more likely to intend and to persist in a STEM major than youth with parents with
no bachelor’s degree, but they are also significantly more likely to intend and persist in a STEM
major than youth with parents with a bachelor’s degree in some other field. Furthermore, it
appears that this transmission of field-specific cultural capital is enacted through youths’ field-
specific embodied cultural capital (e.g., their STEM attitudes), field-specific institutionalized
cultural capital (e.g., their STEM grades and test scores), and the characteristics of their
educational institutions (e.g., attending a four-year rather than two-year college). Our analyses
account for the dynamic nature of the transmission of field-specific cultural capital by examining
how STEM-specific embodied cultural capital and cultural-capital building activities relate to
institutional characteristics and STEM-specific institutionalized cultural capital, and how these
ultimately relate to STEM major selection and persistence. This study builds on the previous

research by not only identifying field-specific cultural capital but by explicitly documenting how
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parents transmit cultural capital to offspring through cultural-capital building activities, shaping
attitudes, selecting educational institutions, and ultimately shaping achievement and college
major outcomes. This study contributes to the theory of cultural capital by taking a nuanced

perspective of the role of the social field in recognizing cultural resources as cultural capital.

5.1 Field-Specific Cultural Capital

Our hypothesis that cultural capital is field-specific is best supported by our finding that
having a parent with a STEM bachelor’s degree positively relates both to intending to major in
STEM and to persisting in STEM majors, and that these positive effects appear larger not only
relative to the estimated effect of not having a parent with a bachelor’s degree, but also larger
than the estimated positive effects of having a parent with a non-STEM bachelor’s degree.
STEM subjects are often particularly daunting (Turner et al. 2017), with STEM subjects
perceived in the US as something that requires innate talent rather than hard work (Archer et al.
2010). The STEM field, relative to other fields, is also notably more exclusionary and less
welcoming to persons who are women or racially/ethnically minoritized (Cech et al. 2011; Mann
and DiPrete 2013; Morgan, Gelbgiser, and Weeden 2013; Riegle-Crumb and Grodsky 2010).
This may explain why parents’ STEM-specific cultural capital is particularly beneficial for both
intending and persisting in a STEM major. These results may reflect differences in the overall
highest level of education that respondents’ parents obtain. It may be that those parents who have
STEM degrees also have a higher proportion among them who hold advanced degrees within
their fields. If this were the case, these parents would have had additional opportunities to build
their own STEM-specific cultural capital, specifically within a university setting, that they could

then subsequently pass on to their offspring.
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Parents’ occupations, on the other hand, do not appear to function as STEM-specific
cultural capital in terms of STEM major intentions and persistence. Having a parent with a
STEM education may be particularly useful for help in completing STEM coursework and
navigating the university environment, while parents’ occupational knowledge may be less
relevant for their offspring’s college experiences. This may also reflect a disconnect between the
skills needed to obtain a degree in a STEM field and the skills needed to work in a STEM
occupation (McGunagle and Zizka 2020); indeed while there is a shortage STEM skills in the
private sector, the academic labor market is oversupplied (Xue and Larson 2015). If this were the
case, we may then expect parental STEM occupation to hold a positive relationship with working
in a STEM field after graduation. It is also possible that the effects of parental STEM education
and occupation are compounding rather than additive, meaning that the effect of parental STEM
occupation on STEM major selection and persistence is dependent upon parental STEM

education.

5.2 Intergenerational Transmission of Field-Specific Cultural Capital

Our findings suggest that both institutionalized and embodied cultural capital are
important mediators of the relationships between parents’ STEM-specific educational cultural
capital and youths’ STEM major selection and persistence. These findings conform to prior
research that shows high school course attainment, achievement, and institutional selectivity are
important factors in choosing a college major (Allensworth, Nagaoka, and Johnson 2018;
Engberg and Wolniak 2013; Long, Conger, and latarola 2012), but builds on this research by
delineating a causal pathway for the transmission of cultural capital and then taking a field-
specific lens. Consistent with Bordieu’s view of educational institutions as central in the process

of social reproduction, we find that youth’s institutionalized cultural capital (i.e., their high
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school STEM grades and test scores) contribute the most to the positive relationship between
having parents with a STEM degree and intending and persisting in a STEM major. As the
primary selectors and sorters of who is deserving of a STEM major, it makes sense that
educational institutions are most responsive to their own signals of merit and worth.

We also, find that math self-efficacy/identity is a key mediator between parents’
education and both high school achievement and the characteristics of the college youth attend.
This suggests that students take advanced high school STEM classes, receive better grades, and
enroll in more selective institutions because the environment their parents create at home
inculcates beliefs in the value of STEM, confidence in their own abilities in STEM, and piques
further interest through the facilitation of STEM-related activities outside of the standard school
curriculum. STEM-specific cultural capital building activities are small, but consistent
contributors to high school achievement, suggesting that STEM-specific cultural capital building
activities and STEM-specific embodied cultural capital play a role in how differences in parents’
educational cultural capital relate to differences in the accumulation of STEM-specific
institutionalized cultural capital. Illuminating a more subtle and intangible aspect of field-
specific cultural capital, parents may create an environment at home which fosters the
transmission of their STEM-specific embodied cultural capital to their offspring, which in turn
allows youth to accumulate more STEM-specific institutionalized cultural capital and access

educational institutions that promote their accumulation of more STEM-specific cultural capital.

5.3 Implications
Our findings support the idea that cultural capital can be specified as field-specific
variants and that field-specific cultural capital is transmitted intergenerationally. We find that

parents transmit their field-specific cultural capital by shaping youth’s attitudes, beliefs, and
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activities. At home, parents emphasize the cultural resources that are recognized in the social
fields they value or the fields in which they have personal experience. These ingrained attitudes,
beliefs and participation then appear to be recognized as cultural capital by the teachers that act
as gatekeepers in educational institutions, which allows for the accumulation of institutionalized
cultural capital within that field for the child. The evidence we find for field-specific cultural
capital joins a growing body of literature that focuses on specific social fields and seeks to
understand how cultural resources are used and recognized as cultural capital within those fields
(Laanan et al. 2010; Lareau et al. 2016; Starobin et al. 2016). We further contribute to this
literature by examining the transmission of cultural capital within a specific educational field
over a significant temporal trajectory, and by elucidating the multiple mechanisms through
which this capital is transmitted and accrued. In conceptualizing the roles and mechanisms of
field, embodied cultural capital, and institutionalized cultural capital, we honor Bourdieu’s
original ideas while also drawing on the scholarly work that has since critiqued and clarified his
concepts (Bourdieu 1977, 1984, 1986; Farkas 2003, 2018; Kingston 2001; Lareau 2011; Lareau
and Weininger 2003). Future research should focus on cultural capital in other social fields, or on
further elucidating the dynamic mechanisms through which embodied and institutionalized
cultural capital accumulate over time. Though we have mediators from several different time
points, this is not a process that can be easily or discretely measured. Qualitative work on how
attitudes shape achievement, and achievement in turn shapes attitudes, in specific field contexts

may shed light on these mechanisms and how they differ across social fields.

5.4 Limitations
Some limitations merit mention. First, associations may reflect the influence of

unmeasured or spurious factors, such that we are unable to infer causality in the associations we
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report. Relationships that are statistically significant using our definition of STEM may be driven
by a smaller subsection of STEM fields in which field-specific cultural capital is vitally
important, without field-specific cultural capital being important in other STEM fields. Previous
research has found that disparities in STEM fields start earlier than high school (Morgan et al.
2016), potentially meaning that, through this data, we are witnessing a later manifestation of
field-specific cultural capital that actually started much earlier. Also, as the latest wave of data
collection occurred only three years after the end of high school for most respondents, the
majority of respondents have not finished their degrees. Therefore, we are unable to know
whether students persist with a STEM degree to graduation. Furthermore, some variables contain
a high number of missing responses. The income variable contained the highest percentage of
missing values at 34%; in order to mitigate this, we include a categorical measure of income (on
which only 22% of cases are missing) in multiple imputation models. Finally, some variables

may lack validity due to being based on self-reports or due to social desirability bias.
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Appendix A: Survey Items Used to Construct STEM Attitude Scales

Math Identity and Self-Efficacy (alpha=0.78)

Others see as math person

Sees self as math person

Taking math because does well in it
Taking math because enjoys it

Math Utility Value (relates well to goals) (alpha=0.78)

Thinks math is useful for college
Thinks math is useful for career
Thinks math is useful for everyday life

Science Identity and Self-Efficacy (alpha=0.77)

Taking science because enjoys it
Taking science because likes challenge
Taking science b/c does well in it
Taking science to succeed in college
Sees self as science person

Others see as science person

Science Utility Value (relates well to goals) (alpha=0.52)
Thinks science is useful for college

Thinks science is useful for career
Thinks science is useful for everyday life
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Table 1, part 1 of 2: Descriptive Statistics by Analytic Sample

Intending College Intended STEM
Analytic Sample  Major Analytic
(n=12,730) Sample (n=3,250)

Mean/ Mean/
proportion (SD) proportion (SD)

DEPENDENT VARIABLES: STEM Major Intentions and Persistence

Intended STEM major (W3) 0.28
Persisted with STEM major (W4) 0.64
PREDICTORS OF INTEREST: Parents' STEM-Specific Cultural Capital
Parent(s)' occupation is in STEM (W1) 0.12 0.15
Parents' educational attainment (W1):

No parent has bachelor's 0.55 0.47

Parent(s) has a bachelor's, but not in STEM 0.27 0.29

Parent(s) has bachelor's in STEM 0.18 0.24
MEDIATORS: Adolescent's STEM-Specific Cultural Capital Building Activities
Visited science/engineering museum with parents (W1) 0.56 0.58
Discussed STEM documentary/article with parents (W1)  0.68 0.72
Participated in math extra-curricular activities (W1) 0.11 0.14
Participated in science extra-curricular activities (W1) 0.08 0.11
MEDIATORS: Adolescent's STEM-Specific Embodied Cultural Capital
Math self-efficacy/identity (W2) 0.09 (0.02) 0.41 (0.04)
Science self-efficacy/identity (W2) 0.05 (0.02) 0.28 (0.03)
Math utility value (W2) 0.07 (0.02) 0.24 (0.03)
Science utility value (W2) 0.04 (0.02) 0.34 (0.03)
Expects STEM occupation at age 30 (W2) 0.13 0.31
Chose 2016 major because did well in that major's courses (W4) 0.79
Chose 2016 major because was encouraged to choose it (W4) 0.47
MEDIATORS: Adolescent's STEM-Specific Insitutionalized Cultural Capital
Advanced beyond algebra Il (transcript) 0.49 0.65
Earned high school physics credit (transcript) 0.42 0.57
High school STEM grade point average (transcript) 2.68 (0.02) 2.94 (0.03)
Math test score (W2) 0.21 (0.03) 0.65 (0.04)
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Table 1, part 2 of 2: Descriptive Statistics by Analytic Sample

Intending College Intended STEM
Analytic Sample  Major Analytic
(n=12,730) Sample (n=3,250)

Mean/ Mean/
proportion (SD) proportion (SD)

MEDIATORS: Characteristics of Institutions
High school sector (W1):

Public 0.90 0.89
Catholic 0.05 0.06
Non-Catholic private 0.05 0.05
First college is non-four year institution (W4) 0.24
Sector of first college (W4):
Public 0.77
Private, non-profit 0.21
Private, for-profit 0.02
Selectivity of first college (W4):
Non-selective 0.37
Medium selectivity 0.30
High selectivity 0.33
Controls
Race (W1):
White 0.55 0.58
Black 0.12 0.08
Latinx 0.20 0.19
Asian 0.05 0.07
Other 0.08 0.08
Female (W1) 0.52 0.38
Household income (W1, in units of $10,000) 9.21 (0.28) 10.09 (0.36)

Note: Cohort first surveyed as ninth graders in 2009 (Wave 1). Most were in 11th grade
during Wave 2 (2012), and were approximately three years out of high school in Wave 4
(2016).
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Table 2: Odds Ratios from Logistic Regression Models Predicting Intending and
Persisting in College STEM Majors

Model 1 Model 2
Major Intention Major Persistence

(n=12,730) (n=3,250)
Exp(B) (SE) Exp(B) (SE)

Parents' STEM-Specific Cultural Capital
Parent(s)' occupation is in STEM (W1) 1.18 (0.112) 1.18 (0.22)
Parents' educational attainment (W1):

No parent has bachelor's - -

Parent(s) has a bachelor's, but not in STEM  1.37 *** (0.12) 1.41 * (0.21)

Parent(s) has bachelor's in STEM 1.79 *** (0.17) 2.06 *** (0.37)
Controls
Race (W1):
White - -
Black 0.64 ** (0.09) 0.50 ** (0.13)
Latinx 1.07 (0.14) 0.60 (0.16)
Asian 1.67 *** (0.23) 1.17 (0.28)
Other 0.97 (0.12) 062 * (0.13)
Female (W1) 0.46 *** (0.04) 1.23 (0.19)
Household income (W1, in units of $10,000) 1.00 (0.00) 1.01 (0.01)

Note: Model 1 uses the Intending College Analytic Sample and Model 2 uses the
Intended STEM Major Analytic Sample.
***p<0.001, **p<0.01, *p<0.05
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Table 3, Part 1 of 2: Bivariate Differences by Parents' STEM-Specific Education in Potential Mediators (n=12,730)

Parents' bachelor Statistical significance
degree status estimates
Not Not STEM STEMvs. STEMyvs.

None STEM STEM vs. None None Not STEM

Adolescent's STEM-Specific Cultural Capital Building Activities

Visited science/engineering museum with parents (W1) 0.49 0.62 0.67 ok A ok
Discussed STEM documentary/article with parents (W1) 062 0.73 0.78 ok ok ok
Participated in math extra-curricular activities (W1) 0.10 0.12 0.15 *Ex ok
Participated in science extra-curricular activities (W1) 0.06 0.08 0.13 ok ok ok
Adolescent's STEM-Specific Embodied Cultural Capital
Math self-efficacy/identity (W2) 0.02 0.13 0.27 ** *Ex **
Science self-efficacy/identity (W2) 0.00 0.11 0.12 ok ok ok
Math utility value (W2) 0.09 0.00 0.08 ok
Science utility value (W2) 0.00 0.06 0.15 ok *ok
Expects STEM occupation at age 30 (W2) 0.12 0.13 0.18 Ak ok ok
Chose 2016 major because did well in that major's courses (W4) 0.78 0.81 0.82 *
Chose 2016 major because was encouraged to choose it (W4) 0.43 0.50 0.50 ok ok ok
MEDIATORS: Adolescent's STEM-Specific Insitutionalized Cultural Capital
Advanced beyond algebra Il (transcript) 039 057 071 *Ax A ok
Earned high school physics credit (transcript) 035 0.46 057 Hokk ok Hokk
High school STEM grade point average (transcript) 248 286 3.04 ok ok ok
Math test score (W2) -0.06 041 0.74 ok Hokk Hokk
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Table 3, Part 2 of 2: Bivariate Differences by Parents' STEM-Specific Education in Potential Mediators (n=12,730)

Parents' bachelor Statistical significance
degree status estimates
Not Not STEM STEMvs. STEMvs.

None STEM STEM vs. None None Not STEM

Characteristics of Institutions
High school sector (W1):

Public 096 0.84 0.83 ref ref ref
Catholic 0.03 0.08 0.08  *** *okk
Non-Catholic private 0.02 0.08 0.09 ok *okok
First college is non-four year institution (W4) 0.49 0.27 0.17 *Ex ok ok * ok ok
Sector of first college (W4):
Public 0.81 075 0.72 ref ref ref
Private, non-profit 0.13 0.22 0.28 ok ok ko * %
Private, for-profit 0.06 0.03 0.01 ok *kx *k
Selectivity of first college (W4):
Non-selective 0.67 041 0.27 ref ref ref
Medium selectivity 024 033 031 * %k sk K *%
High selectivity 0.09 0.26 0.41 = *** * ok k * 4k

Note: These analyses use the Intending College Analytic Sample. Exploratory analyses demonstrated results were
similar to those relying on the Intending STEM Major analytic sample.
**%¥p<0.001, **p<0.01, *p<0.05
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Table 4, Part 1 of 2: Mediators of the Relationship between Parents' STEM-Specific Education and Students' STEM
Major Outcomes

Model 1 Model 2
Intending STEM Major Persisted in STEM Major
(n=12,730) (n=3,250)

Mediator and Percent Mediator and Percent

b . b
outcome®  mediated outcome®  mediated

Adolescent's STEM-Specific Cultural Capital Building Activities

Visited science/engineering museum with parents (W1) + - + 3%
Discussed STEM documentary/article with parents (W1) + 1% + -
Participated in math extra-curricular activities (W1) + - + -
Participated in science extra-curricular activities (W1) + 1% + -
Adolescent's STEM-Specific Embodied Cultural Capital
Math self-efficacy/identity (W2) + 2% + -
Science self-efficacy/identity (W2) + - + -
Math utility value (W2) + - + -
Science utility value (W2) + 4% + 1%
Expects STEM occupation at age 30 (W2) + 11% + 1%
Chose 2016 major because did well in that major's courses (W4) NA + 1%
Chose 2016 major because was encouraged to choose it (W4) NA + -
MEDIATORS: Adolescent's STEM-Specific Insitutionalized Cultural Capital
Advanced beyond algebra Il (transcript) + 1% + 7%
Earned high school physics credit (transcript) + 8% + 4%
High school STEM grade point average (transcript) + 16% + 45%
Math test score (W2) + 31% + 22%
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Table 4, Part 2 of 2: Mediators of the Relationship between Parents' STEM-Specific Education and Students' STEM
Major Outcomes

Model 1 Model 2
Intending STEM Major Persisted in STEM Major
(n=12,730) (n=3,250)

Mediator and Percent Mediator and Percent

b b
outcome®  mediated outcome®  mediated

Characteristics of Institutions

High school sector (W1): - 1%
Public - -
Catholic +
Non-Catholic private +
First college is non-four year institution (W4) NA - 20%
Sector of first college (W4): NA -
Public -

Private, non-profit
Private, for-profit

Selectivity of first college (W4): NA 7%
Non-selective -
Medium selectivity +
High selectivity +

Note: Model 1 uses the Intending College Analytic Sample and Model 2 uses the Intended STEM Major Analytic
Sample.

a-These columns show how the potential mediators relate to the outcome of interest, with + indicating a positive
relationship and - indicating a negative relationship. NA indicates the measure does not make sense as a potential
mediator because of temporal ordering.

b-These columns indicate the percent of the relationship between parents' STEM-specific education and respondents’
STEM-major outcome explained by each potential mediator, after adjusting for the contributions of other potential
mediators and control variables (students' race, students' gender, parents' occupations, and family income). A hyphen
indicates the measure does not mediate the relationship.

*%*1<0.001, **p<0.01, *p<0.05
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Table 5: Mediators of the Relationship between Parents' STEM-Specific Education and Adolescent's STEM-Specific Institutionalized Cultural Capital (n=12,730)

Model 1 Model 2 Model 3 Model 4
Advanced beyond Earned high school High school STEM GPA
algebra Il (transcript) physics credit Math test score (W2) (transcript)

Mediator and Percent Mediatorand Percent Mediatorand Percent Mediatorand Percent
outcome® mediated® outcome® mediated” outcome® mediated” outcome® mediated”

Adolescent's STEM-Specific Cultural Capital Building Activities

Visited science/engineering museum with parents (W1 + 1% + 1% + 1% + 3%
Discussed STEM documentary/article with parents (W1 + 1% + - + 1% + -
Participated in math extra-curricular activities (W1) + 1% + 1% + 2% + 1%
Participated in science extra-curricular activities (W1) + 1% + 2% + - + -
Adolescent's STEM-Specific Embodied Cultural Capital

Math self-efficacy/identity (W2) + 9% + 9% + 9% + 10%
Science self-efficacy/identity (W2) + 1% + - + 1% + 1%
Math utility value (W2) + - + - + - + -
Science utility value (W2) + 2% + 2% + 1% + 2%
Expects STEM occupation at age 30 (W2) + 2% + 3% + 1% + 1%

Note: These analyses use the Intending College Analytic Sample.

a-These columns show how the potential mediators relate to the outcome of interest, with + indicating a positive relationship and - indicating a negative
relationship. NA indicates the measure does not make sense as a potential mediator because of temporal ordering.

b-These columns indicate the percent of the relationship between parents' STEM-specific education and respondents' STEM-major outcome explained by each
potential mediator, after adjusting for the contributions of other potential mediators and control variables (students' race, students' gender, parents'
occupations, and family income). A hyphen indicates the measure does not mediate the relationship.

*%%1<0.001, **p<0.01, *p<0.05
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Table 6: Mediators of the Relationship between Parents' STEM-Specific Education and the Characteristics
of Respondents' Institutions (n=12,730)

Model 1 Model 2
First college is non-four Selectivity of first college
year institution (W4) (W4)

Mediator and Percent Mediator and Percent

Adolescent's STEM-Specific Cultural Capital Building Activities

Visited science/engineering museum with parents (W1)
Discussed STEM documentary/article with parents (W1)
Participated in math extra-curricular activities (W1)
Participated in science extra-curricular activities (W1)
Adolescent's STEM-Specific Embodied Cultural Capital
Math self-efficacy/identity (W2)

Science self-efficacy/identity (W2)

Math utility value (W2)

Science utility value (W2)

Expects STEM occupation at age 30 (W2)

outcome® mediated” outcome® mediated”
- 2% 1%
- 3% + 1%
- 2% + 1%
1% 1%
- 4% + 4%
- 1% + -
- . + -
- 1% + 1%
- 1% + 1%

Note: These analyses use the Intending College Analytic

Sample.

a-These columns show how the potential mediators relate to the outcome of interest, with + indicating a
positive relationship and - indicating a negative relationship. NA indicates the measure does not make
sense as a potential mediator because of temporal ordering.

b-These columns indicate the percent of the relationship between parents' STEM-specific education and
respondents' STEM-major outcome explained by each potential mediator, after adjusting for the
contributions of other potential mediators and control variables (students' race, students' gender, parents'

occupations, and family income). A hyphen indicates the
*%%0<0.001, **p<0.01, *p<0.05
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measure does not mediate the relationship.
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Online Table 1, part 1 of 2: Descriptive Statistics, Social Sciences Sensitivity Anlyses

Intending College  Intending Social
Analytic Sample Sciences analytic
(n=12,730) sample (n=630)
Mean/ Mean/
proportion (S.D.) proportion (S.D.)
DEPENDENT VARIABLES: Social science Major Intentions and Persistence

Intends social sciences major (W3) 0.06
Persisted with social sciences major (W4) 0.62
PREDICTORS OF INTEREST: Parents' field-Specific Cultural Capital
Parent(s) has a social sciences occupation 0.004 0.01
Parental education

Neither parent has bachelor's degree 0.55 0.52

Parent(s) has a bachelor's, but not a 0.39 0.40

social sciences bachelor's

Parent(s) has a social sciences bachelor's 0.05 0.08
MEDIATORS: Adolescent's STEM-Specific Embodied Cultural Capital
Math self-efficacy identity (W2) 0.09 (0.02) -0.16  (0.07)
Science self-efficacy identity (W2) 0.05 (0.02) -0.09  (0.09)
Math utility value (W2) 0.06 (0.02) -0.09 (0.07)
Science utility value (W2) 0.04 (0.02) -0.02  (0.06)
Expects STEM occupation at age 30 (W2) 0.13 0.23
Chose 2016 major beause (all W4):

Did well in that major's courses 0.80

was encouraged to choose major 0.44
MEDIATORS: Adolescent's STEM-Specific Insitutional Cultural Capital
Advanced beyond algebra Il (W3 transcript) 0.50 0.50
Earned high school physics credit (W3 transcript)  0.42 0.41
High school STEM GPA 2.68 (0.02) 2.71 (0.06)
Math test score (W2) 0.21 (0.03) 0.35 (0.09)
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Online Table 1, part 2 of 2: Descriptive Statistics, Social Sciences Sensitivity Anlyses

Intending College
Analytic Sample
(n=12,730)

Intending Social

Sciences analytic

sample (n=630)

Mean/

proportion (S.D.)

Mean/
proportion (S.D.)

MEDIATORS: Characteristics of Institutions
High school type (W1)

Public 0.90
Catholic 0.05
Other private 0.05

First college is non-four year institution (W4)
Sector of first college (W4):
Public
Private, non-profit
Private, for-profit
Selectivity of first college (W4):
Non-selective
Medium selectivity
High selectivity

Controls
Race (W1)
White 0.55
Black 0.12
Latinx 0.20
Asian 0.05
Other 0.08
Female (W1) 0.52
Household income (W1, in units of $10,000) 8.93

(0.31)

0.87
0.06
0.07
0.23

0.70
0.30

0.005

0.31
0.35
0.33

0.47
0.11
0.30
0.03
0.09
0.47
9.66

(1.51)

Note: Cohort first surveyed as ninth graders in 2009 (Wave 1). Most were in 11th grade
during Wave 2 (2012), and were approximately three years out of high school in Wave 4
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Online Table 2: Odds Ratios from Logisitic Regression Models Predicting Selecting and

Persisting with a College Social Sciences Major

Parents' Field-Specific Cultural Capital

Parent(s)' occupation is in social sciences (W1)

Parents' educational attainment (W1):
No parent has bachelor's

Parent(s) has a bachelor's, but not in social scien

Parent(s) has bachelor's in social sciences
Controls
Race (W1):
White
Black
Latinx
Asian
Other
Female (W1)
Household income (W1, in units of $10,000)

Model 1
Intention Persistence
(n=12,730)

Exp(B) (SE) Exp(B) (SE)
1.82 0.98 3.83 3.76
1.21 0.23 1.06 0.37
193 * 0.51 1.32 0.66
1.11 0.31 0.46 0.23
214  ** 0.60 0.80 0.34
0.85 0.39 0.74 0.65
1.24 0.26 0.33 0.15
1.18 0.26 0.96 0.36
1.00 0.01 1.00 0.02

Note: ***p<0.001, **p<0.01, *p<0.05
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Online Table 3, part 1 of 2: Descriptive Statistics, Core STEM Sensitivity Anlyses

Intending College  Intending Core
Analytic Sample STEM analytic
(n=12,730) sample (n=2,620)
Mean/ Mean/
proportion (S.D.) proportion (S.D.)
DEPENDENT VARIABLES: Social science Major Intentions and Persistence

Intended core STEM major (W3) 0.22
Persisted with core STEM major (W4) 0.74
PREDICTORS OF INTEREST: Parents' field-Specific Cultural Capital
Parent(s) has a core STEM occupation 0.11 0.16
Parental education

Neither parent has bachelor's degree 0.55 0.45

Parent(s) has a bachelor's, but not a 0.32 0.33

core STEM bachelor's

Parent(s) has a core STEM bachelor's 0.13 0.21
MEDIATORS: Adolescent's STEM-Specific Embodied Cultural Capital
Math self-efficacy identity (W2) 0.09 (0.02) 0.56 (0.04)
Science self-efficacy identity (W2) 0.05 (0.02) 0.36 (0.03)
Math utility value (W2) 0.06 (0.02) 0.32 (0.03)
Science utility value (W2) 0.04 (0.02) 0.43 (0.03)
Expects STEM occupation at age 30 (W2) 0.13 0.34
First postsecondary institution is non-four year institution (W4) 0.23
Chose 2016 major beause (all W4):

Did well in that major's courses 0.77

was encouraged to choose major 0.46
MEDIATORS: Adolescent's STEM-Specific Insitutional Cultural Capital
Advanced beyond algebra Il (W3 transcript) 0.50 0.69
Earned high school physics credit (W3 transcript) 0.42 0.61
High school STEM GPA 2.68 (0.02) 3.00 (0.03)
Math test score (W2) 0.21 (0.03) 0.72 (0.04)
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Online Table 3, part 2 of 2: Descriptive Statistics, Core STEM Sensitivity Anlyses

Intending College  Intending Core
Analytic Sample STEM analytic
(n=12,730) sample (n=2,620)
Mean/ Mean/
proportion (S.D.) proportion (S.D.)

MEDIATORS: Characteristics of Institutions
High school type (W1)

Public 0.90 0.90
Catholic 0.05 0.06
Other private 0.05 0.04
First college is non-four year institution (W4) 0.23
Sector of first college (W4):
Public 0.78
Private, non-profit 0.20
Private, for-profit 0.01
Selectivity of first college (W4):
Non-selective 0.26
Medium selectivity 0.31
High selectivity 0.43
Controls
Race (W1)
White 0.55 0.61
Black 0.12 0.07
Latinx 0.20 0.16
Asian 0.05 0.08
Other 0.08 0.08
Female (W1) 0.52 0.34
Household income (W1, in units of $10,000) 8.93 (0.31) 9.87 (0.39)

Note: cohort first surveyed as ninth graders in 2009 (Wave 1). Most were in 11th grade
during Wave 2 (2012), and were approximately three years out of high school in wave 4
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Online Table 4: Odds Ratios from Logisitic Regression Models Predicting Selecting and
Persiting With a College Core STEM Major

Model 1 Model 2
Intention Persistence
(n=12,730) (n=2,620)
Exp(B) (SE) Exp(B) (SE)

Parents' Field-Specific Cultural Capital
Parent(s)' occupation is in core STEM (W1) 1.09 0.12 1.38 0.35
Parents' educational attainment (W1):

No parent has bachelor's - - - -

Parent(s) has a bachelor's, but not in core STEM  1.29 ** 0.11 1.32 0.23
Parent(s) has bachelor's in core STEM 2.26  *** 0.26 1.92 * 0.49
Controls
Race (W1):
White - - - -
Black 0.56 ** 0.10 0.57 0.21
Latinx 0.81 0.11 0.65 * 0.14
Asian 1.74  *** 0.23 0.89 0.27
Other 0.91 0.13 0.91 0.25
Female (W1) 0.38  *** 0.03 0.89 0.14
Household income (W1, in units of $10,000) 1.00 0.00 1.01 0.01

Note: ***p<0.001, **p<0.01, *p<0.05
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Online Table 5, part 1 of 2: Descriptive Statistics, Healthcare Sensitivity Anlyses
Intending College  Intending Core
Analytic Sample STEM analytic
(n=12,730) sample (n=2,050)
Mean/ Mean/
proportion (S.D.) proportion (S.D.)
DEPENDENT VARIABLES: Social science Major Intentions and Persistence

Intended healthcare major (W4) 0.18
Persisted with healthcare major (W4) 0.64
PREDICTORS OF INTEREST: Parents' field-Specific Cultural Capital
Parent(s) has a healthcare occupation 0.12 0.16
Parental education

Neither parent has bachelor's degree 0.55 0.62

Parent(s) has a bachelor's, but not a 0.39 0.30

healthcare bachelor's

Parent(s) has a healthcare bachelor's 0.05 0.07
MEDIATORS: Adolescent's STEM-Specific Embodied Cultural Capital
Math self-efficacy identity (W2) 0.09 (0.02) 0.01 (0.04)
Science self-efficacy identity (W2) 0.05 (0.02) 0.07 (0.04)
Math utility value (W2) 0.06 (0.02) 0.12 (0.04)
Science utility value (W2) 0.04 (0.02) 0.30 (0.04)
Expects STEM occupation at age 30 (W2) 0.13 0.05
Chose 2016 major beause (all W4):

Did well in that major's courses 0.72

was encouraged to choose major 0.47
MEDIATORS: Adolescent's STEM-Specific Insitutional Cultural Capital
Advanced beyond algebra Il (W3 transcript) 0.50 0.48
Earned high school physics credit (W3 transcript) 0.42 0.38
High school STEM GPA 268 (0.02) 2.68 (0.03)
Math test score (W2) 0.21 (0.03) 0.00 (0.03)
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Online Table 5, part 2 of 2: Descriptive Statistics, Healthcare Sensitivity Anlyses

Intending College  Intending Core
Analytic Sample STEM analytic
(n=12,730) sample (n=2,050)
Mean/ Mean/
proportion (S.D.) proportion (S.D.)

MEDIATORS: Characteristics of Institutions
High school type (W1)

Public 0.90 0.92
Catholic 0.05 0.05
Other private 0.05 0.04
First college is non-four year institution (W4) 0.41
Sector of first college (W4):
Public 0.75
Private, non-profit 0.21
Private, for-profit 0.04
Selectivity of first college (W4):
Non-selective 0.48
Medium selectivity 0.33
High selectivity 0.19
Controls
Race (W1)
White 0.55 0.50
Black 0.12 0.15
Latinx 0.20 0.21
Asian 0.05 0.04
Other 0.08 0.10
Female (W1) 0.52 0.10
Household income (W1, in units of $10,000) 8.93 (0.31) 8.35 (0.52)

Note: cohort first surveyed as ninth graders in 2009 (Wave 1). Most were in 11th grade
during Wave 2 (2012), and were approximately three years out of high school in wave 4
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Online Table 6: Odds Ratios from Logisitic Regression Models Predicting Selecting and
Persiting With a College Healthcare Major

Parents' Field-Specific Cultural Capital
Parent(s)' occupation is in healthcare (W1)
Parents' educational attainment (W1):
No parent has bachelor's
Parent(s) has a bachelor's, but not in healthcare
Parent(s) has bachelor's in healthcare
Controls
Race (W1):
White
Black
Latinx
Asian
Other
Female (W1)
Household income (W1, in units of $10,000)

Model 1 Model 2
Intention Persistence

(n=12,730) (n=2,050)
Exp(B) (SE)  Exp(B) (SE)
145 * 0.16 1.00 0.24
0.68 *** 0.07 0.90 0.16
0.68 *** 0.07 0.90 0.16
1.13 0.27 1.28 0.43
135 * 0.19 0.61 * 0.13
1.16 0.15 0.64 0.15
1.02 0.21 0.72 0.22
1.16 0.21 1.44 0.36
3.87 *** 042 2,12 *** 0.36
1.00 0.00 0.99 0.01

Note: ***p<0.001, **p<0.01, *p<0.05
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