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Abstract

Although many previous studies have examined the outcomes of STEM graduates, there is very
limited research examining the educational attainment of their children. Given the increasing
contribution of immigration to the supply of STEM graduates, we use data from the ACS to
examine disparities in children’s schooling progress in the families of immigrant and U.S born
STEM graduates. Our analysis shows several findings. First, the children of STEM graduates are
less likely to fall behind in school than the children of graduates in Business, Arts/Humanities, and
other fields of study. This relative STEM advantage is, however, stronger in immigrant than U.S
born families. Second, the children of immigrant STEM graduates have more favorable outcomes
than the children of U.S. born STEM graduates; however, the favorable outcomes of the former
are more consistent for children whose parents have U.S. rather than foreign STEM degrees.
Finally, our results show that it is only among the children of STEM graduates that we find lower
odds of schooling progress among 1.75- compared to second-generation children. These odds are

kjthomas@austin.utexas.edu .

IThis measure based on the face that children in the U.S. are generally required to enter the first grade before age 7 (Angrist and
Krueger 1992, Stypek 2003).

2|nformation on field of study in the ACS applies to those reported by individuals with bachelors degrees. However, research suggests
that only between 10% and 25% of STEM undergrad students change their majors when they get to graduate school (Grandy 1992;
Pennock Roman, 1999). Even though no information on graduate field of study is available, the analysis further includes controls for
whether parents have graduate degrees to account for the independent effects of parental educational attainment that are observed over
and beyond the influence of our measures of parental fields of study.

3 Some organizations such as the National Science Foundation include the social sciences as part of STEM, while others such as
the US Departments of Commerce and Homeland Security do not. Following other studies (e.g., Beede et al. 2011), our definition
of STEM includes what are typically referred to as ‘core STEM” fields, which excludes the social sciences. However, we create

a separate category for the social sciences in the analysis. In general, our strategy is also consistent with the classification of

STEM fields used by U.S. Immigration and Customs Enforcement (ICE) (2016), which regulates the immigration of foreign STEM
graduates.

4children of STEM graduates in immigrant families thus have at least one immigrant parent with a STEM degree.

S0ur findings remained robust when this association was examined using random and mixed effects models. These results are
available on request. We chose to report results from the logistic regression models because logistic regression models better facilitate
the use of Wald tests to determine the consistency of our estimated effects between models.
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statistically significant, implying that there is some convergence in the outcomes of first- and
second-generation children of immigrant STEM graduates.

Introduction

Considerable progress has been achieved in recent research examining the implications

of investment in Science, Technology, Engineering, and Mathematics (STEM) (Bottia et

al. 2015; Bybee 2010; Zeidler 2016). Based on this body of work, we now know that
STEM education promotes innovation, increases problem-solving skills, and prepares the
U.S. to compete in the global economy (Atkinson and Mayo 2010; Bybee 2010; Kanematsu
and Barry 2016; National Academy of Sciences 2007). Many of these contributions are
dependent on demographic processes that affect the availability of STEM graduates (Eng
2013). Of these processes, international migration is perhaps the most critical for meeting
the short-term demand for these graduates (Eng 2013; Grigoleit-Richter 2017; Gesing and
Glass 2019). Estimates indicate that between 2008 and 2016 the number of foreign students
graduating and working in the STEM fields in the U.S. increased by more than 400% (Ruiz
and Budiman 2018). Not surprisingly, these trends have been accompanied by significant
increases in research examining the integration of foreign-born STEM workers into the
U.S. economy (Cai and Winters 2017; Lowell 2010; U.S. Department of Commerce 2016).
Despite these increases, however, very little is known about the ways in which parental
STEM education among immigrants can affect the outcomes of their children.

Families provide the most useful context within which these dynamics can be examined.
However, the task of understanding the mechanisms through which the advantages of STEM
education are transmitted from parents to children is complicated. For one, it remains
unclear whether the families of STEM graduates provide peculiar advantages for their
children that are lacking in other family contexts. Although evidence indicates that human-
capital is easily transmitted from parents to their children (Mogstad 2017), the question

of whether the strength of these transmissions vary depending on qualitative differences

in educational credentials remains unanswered. Additional complications are involved

in examining the degree to which these transmissions influence children’s educational
attainment in immigrant families. For example, assessments of educational differences
between children in immigrant and U.S. native families have produced mixed evidence

on whether those in the former are more disadvantaged compared to the latter (Harris

et al. 2008; Hirschman 2001). Racial and ethnic inequalities among immigrants also

create additional complications. As such, it is not known whether the assumed advantages
associated with parental STEM education (Museus et al. 2011) are equally experienced by
all immigrant families.

In this study, we attempt to bridge these gaps in the literature by investigating the
relationship between parental STEM education and children’s schooling progress in
immigrant and U.S. born families. Using data from the American Community Survey
(ACS), our analysis addresses three research questions. First, do the children of STEM
graduates have a lower risk of falling behind in school compared to the children of non-
STEM graduates? Second, to what extent are the children of immigrant STEM graduates
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more or less likely to fall behind in school compared to the children of STEM graduates

in U.S. born families? Third, what are the implications of parental STEM education for
intergenerational disparities in schooling progress among the children of immigrants, and

to what extent are these implications associated with differences in race? In the process of
answering these questions, we hope to develop a useful portrait illustrating the various ways
in which parental STEM education can shape the educational outcomes of children.

Background
Parents with STEM and Non-STEM degrees

Extant studies provide undisputed evidence confirming that there is a positive relationship
between parents’ educational attainment and the educational achievement of their children
(Mogstad 2017; Sonnert 2009). However, there is limited systematic research on whether
the influence of parents differs among those with STEM versus non-STEM degrees. Social
learning theory, which indicates that parents differ in their ability to serve as role models
(Chlosta et al. 2012; Dryler 1998), provides a useful starting point for understanding such
differences. One way in which this role modeling influence is typically observed is in
similarities in the career pathways of parents and their children. Engineers and medical
practitioners, for example, have been found to be disproportionately more likely to have
children who end up in similar occupations (Boussiakou and Kalkani 2007; Dorie et al.
2014). This potential for a reproduction of STEM career pathways within families can have
critical implications for between family differences in children’s academic performance.

Part of this stems from the fact that the pursuit of STEM education is associated with low
dropout rates, higher ACT scores, and a higher likelihood of progressing from secondary to
post-secondary education (Plasman and Gottfried 2016; Whalen and Shelley 2010). Parents
with STEM degree may thus be better able, compared to their peers with non-STEM
degrees, to draw from their own experiences to positively influence the academic preparation
of their children (Blackwell and Pinder 2014; Ing 2013).

Research further indicates that the children of STEM graduates are usually exposed to
STEM fields at an earlier age, and that this positively influences their likelihood of
obtaining post-secondary education (Astin and Astin 1992; Grandy 1994; Ma 2013).
Parental motivation in the form of explaining the value of STEM education to children

in the early schooling years has also been found to be positively associated with academic
performance (Rozek et al. 2017). To be clear, the respective influence of parental motivation
associated with graduates with non-STEM degrees remains unknown. However, the totality
of the evidence presented in previous studies implies that parents with STEM degrees are
better positioned to have a positive influence on their children’s educational achievement
than parents with other types of credentials. Social learning theory therefore suggests that
the children of STEM graduates would be less likely to fall behind in school compared to the
children of non-STEM graduates.

Besides the influence of social learning, educational attainment disparities between the
children of STEM and non-STEM graduates could also be influenced by differential access
to socioeconomic resources. In fact, there is a wealth of evidence suggesting that the
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availability of familial socioeconomic resources varies based on differences in parental fields
of study. For example, STEM graduates earn incomes that are 30 percent higher than those
of non-STEM graduates (Batalova et al. 2016). Indeed, many STEM graduates are recruited
through specialized immigration programs for highly skilled immigrants that have been
linked to higher wages. In the U.S., for example, immigrants with H1B visas have been
found to have higher wages compared to workers who are U.S. citizens (Mithas and Lucas,
2010). Similarly, research in Canada indicates that among immigrants recruited through the
points system, wages increase by about 2.5% for each increase in points (Sweetman and
Warman, 2013). All told, the expected income advantage of highly skilled STEM graduates
has an important implication. It suggests that they may be better able to provide their
families with access to the types of financial resources known to positively affect children’s
educational attainment (Perreira, Harris, and Lee 2006). Beyond these earnings differences,
STEM graduates have also been found to have lower rates of unemployment compared to
non-STEM graduates (Langdon et al. 2011; Noonan 2017). As a result, their children are
comparatively less likely to be exposed to the negative effects of parental unemployment on
schooling compared to the children of non-STEM graduates (Coelli 2011).

Immigrant and native-born differences children schooling

Despite recent increases in research on educational disparities between the children of
immigrants and natives (e.g, Kao and Tienda 1995; Hirschman 2001), we know very

little about whether the specific outcomes of the children of immigrant STEM graduates
differ from those of the children of native-born STEM graduates. Existing studies further
provide conflicting expectations on what these educational differences might be. Research,
for example, indicates that the children of immigrants have higher levels of educational
attainment compared to the children of non-immigrants (e.g., Harris et al. 2008). Indeed,
some studies draw from social learning theory to suggest that these differences by arguing
that the positive influence of parental role modelling is higher in immigrant than in U.S.
born families (Raleigh and Kao 2010; Kao and Tienda 1995). On the contrary, there

is also evidence showing that some children of immigrants face significant obstacles to
their educational attainment that put them at an educational disadvantage compared to the
children of natives (e.g., Takanishi and Menestrel 2017).

When the children of immigrants have been shown to have comparatively lower levels of
educational attainment, the explanation most often given to account for this disparity is
that associated with racial and ethnic minority status (Drake 2017; Hirschman 2001; Ho
and Kao 2018). Although there are few exceptions (e.g., Ogbu and Davis 2003; Ogbu

and Simons 1998), existing studies indicate that racial barriers such as exposure to racial
discrimination have particularly deleterious consequences for the educational achievement
of immigrant children who are Black, Hispanic, or from other ethno-racial groups (Drake
2017; Pivnick 2019). Corresponding studies on whether these barriers affect the achievement
of the children of immigrant STEM graduates are largely missing from the literature.

Nevertheless, there are at least two mechanisms that could potentially shape the educational
attainment patterns of these children. The first is associated with the limited transferability
of foreign credentials among highly educated immigrants. While immigrants with U.S.

Soc Sci Res. Author manuscript; available in PMC 2022 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Thomas and Lonobile

Page 5

college credentials typically do well in the labor market, those with credentials obtained
from other countries typically have worse outcomes (Mattoo et al. 2008; Tong 2010), which
could negatively affect the resources available to their families. In other words, immigrant
STEM graduates with credentials obtained from other countries may be less likely to have
the favorable income and employment outcomes typically associated with STEM education.
As a result, their children may have less access to the socioeconomic resources needed to
improve their educational attainment, which could increase their risk of falling behind in
school.

The second mechanism is associated with immigrant assimilation processes. Although
mainstream assimilation theory indicates that the outcomes of the children of immigrants
improve as their generational status increases (Gordon 1964; Warner and Srole 1965), more
recent studies disagree with this view. In rejecting the mainstream argument, proponents

of segmented assimilation theory argue that the non-White phenotypical characteristics of
immigrants from racial minority groups expose them to prejudices that increase their risk
of experiencing a second-generation decline (Portes et. al 2005; Portes and Zhou 1993).
Accordingly, even if parental STEM education is beneficial to children’s education, this
positive influence is expected to decline as generational status increases among children
from highly racialized minority groups (e.g., Blacks and Hispanics).

In summary, prior studies provide an insufficient basis for systematically assessing the
implications of parental STEM education for the educational outcomes of children. Even
though there are many theoretical reasons to expect the children of STEM graduates to have
higher levels of attainment compared to the children of non-STEM graduates, empirical
studies examining these differences are generally unavailable. Prior studies further lack
conclusive evidence on whether the children of immigrant STEM graduates have higher
levels of achievement compared to the children of similarly educated parents in U.S.-born
families. Moreover, they provide a limited basis for determining how having parents with
STEM degrees can shape intergenerational differences in the outcomes of the children of
immigrants.

Hypotheses

Our analysis advances the literature by testing three hypotheses. The first is that the children
of STEM graduates have a lower risk of falling behind in school compared to the children
of non-STEM graduates. As implied by research on social learning theory (Chlosta et al.
2012; Dryler 1998), parents with STEM degrees are expected to have a positive influence
on children’s academic performance that allows their children to perform exceptionally well
in school. Our second hypothesis is that, among the children of STEM graduates, those

in immigrant families will have more favorable outcomes compared to their counterparts

in U.S. native families. This expectation is based on previous research suggesting that

the influence of social learning may be stronger in immigrant than in U.S. born families
(Raleigh and Kao 2010; Kao and Tienda 1995). Our third hypothesis is that, among the
children of immigrants, the positive relationship between parental STEM education and
schooling progress will decline between the first and second generations among children
from racial minority groups. Consistent with segmented assimilation theory (Portes and
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Zhou 1993), therefore, we expect children from the most racialized minority groups to
have the least favorable improvements in their schooling outcomes as generational status
increases.

Data and Methods

We test these hypotheses using data from the five-year 2013-2017 sample of the American
Community Survey (ACS) available in the Integrated Public Use Microdata Series (IPUMS)
database of the Minnesota Population Center (Ruggles et al. 2019). These data provide
information on standard demographic, socioeconomic, and contextual-level indicators of
parents and their children. Besides the fact that the ACS contains one of the largest,
nationally-representative samples of immigrants in the U.S., it also provides measures of
educational attainment that are critical for achieving the objectives of this study. Unique
household identification indicators and household relationship codes further make it possible
to link the outcomes of parents with those of their children. Using this information, we
restrict our analytical sample to children between ages 12 and 17 in households with a
minimum of one parent with at least a bachelor’s degree.

Our dependent variable is a measure of Jow grade-for-age, which we use as a proxy measure
of delayed schooling progress. A number of studies have used similar measures to examine
grade retention (e.g., Oreopolous, Page, and Stevens 2006), while others have demonstrated
their utility for predicting schooling dropout, test scores, and subsequent labor market
outcomes (Hauser 2000; Jimerson 1999). Using information on the age of children and their
current grade of enrollment, we define low-grade-for-age as a dummy variable equal to 1,

if children’s current age minus their grade is > 6, and equal to 0 if this difference is < 61.
The logic of this strategy is illustrated in the following example. Twelve-year-old children
enrolled in the sixth grade are assumed to be making normal progress through school, (i.e.,
their age minus their grade is equal to 6), and as such, their outcomes are coded as 0. On the
contrary, their age counterparts enrolled in the fifth grade are assumed to have experienced
some form of grade retention (i.e., their age minus their grade is equal to 7) and their
outcomes are coded as 1. We checked robustness of our results to the use age differences of
5 and 7 and found that our main findings remained unchanged.

Four key independent variables are used in the analysis. Parental field of study is determined
using information on the fields of study of college graduates available in the ACS. Using
these data, we identify families with parents who graduated with degrees in five broad

areas of study: STEM, Social Sciences, Arts/Humanities, Business, and Other fields (e.g.,
Cosmetology Services and Culinary Arts; Physical Fitness, Parks, and Recreation ). Families
with college-educated parents who have degrees in different fields are classified based on the
field of study of household heads. We then use children in families with only non-graduate
parents as a reference group to which our main groups of children are compared. Children

in immigrant families are defined as children in families in which either the household head
or the spouse of the household head is foreign-born (Landale et al. 2011). By contrast,
children in U.S. born families live in families with only U.S. born parents. For the children
of immigrants, we also use information on country of birth as well as age of arrival for those
born abroad, to construct various proxy measures of generational status. First generation
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children are defined as children born in countries other than the U.S. As in previous

studies (e.g., Rumbaut 2004), we further classify these children into the following decimal
generations: 1.75 generation children, defined as children who arrived in the U.S. before
age 6; 1.5 generation children are children who arrived between ages 6 and 12, and 1.25
generation children are defined as children who arrived in the U.S. between ages 13 and 17.
Second generation children are defined as the U.S. born children of immigrants.

Several additional variables are used as controls. English proficiency is used to measure
English speaking ability and is coded as 1 if children speak English very well or speak
only English, and as 0 if their English-speaking ability is lower. A proxy measure of
country of schooling is used to account for the limited transferability of parental foreign
credentials. Following, Mattoo et al. (2008), foreign- and US- educated immigrant parents
are distinguished using data on their age at arrival and highest level of education. This
strategy helps us identify individuals who arrived in the U.S. at ages before which various
levels of education are typically completed. For example, immigrant parents who arrived in
the U.S. before age fifteen, who now have a bachelors degree, are assumed to have earned
their degrees in the U.S. Three dummy variables are used to capture the region of origin
of parents and identify those from countries in Asia, Europe, or other parts of the world.
Race-ethnicity is measured using dummy variables identifying individuals who are either
Asian, Black, Hispanic, White or from other groups. Additionally, at the household level,
we include controls for the highest level of parental schooling, family size, income, and
structure.

Our analytical strategy is based on the use of logistic regression models to examine the
association between schooling progress and parental fields of study. Standard errors are
adjusted to account for the clustering of children within households, and all regression
models are estimated with person weights available in the ACS. The general form of each of
our estimation models is0020as follows:

Yij=a+ B, PF;j+ BpCij+ BH;j + € @
Yij=a+ P M;;+ ppCij+ bH;j+ €5 )
Yij = a+ B,Gij+ BpCij + bcH;j + € ®3)

In equation 1, the outcome variable, Y j,is the logit of the probability of falling behind

in school for child 7in household /. This probability is dependent on parental fields of

study, PF, a vector of child level characteristics C, including age, sex, and whether they are
proficient in English; household and parental-level characteristics, A, and an error term, e,
that is logistically distributed. Equation 1 uses PFto examine whether the children of STEM
graduates are less likely to fall behind in school compared to children whose parents have
degrees from other fields of study. We examine these differences separately for children in
immigrant and U.S. born families. In equation 2, which is only estimated for the children of
STEM graduates, the main focus of interest is on /M, which captures whether or not children
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live in immigrant families. Additionally, equation 3 is estimated using data from the children
of immigrants to examine the association between falling behind in school and, G, which
measures differences in generational status.

Summary descriptions of the characteristics of children in the sample are presented in Table
1. The children of STEM graduates in immigrant and U.S. born families represent 4.2%
and 9.9% respectively of all children in the sample. The corresponding percentages for the
children of non-STEM graduates are much higher, and in both immigrant and U.S. born
families, these graduates are disproportionately more likely to have degrees in Business or
in the Social Sciences. Although the main groups of children are similar in their age and
sex distributions, several notable differences are observed in their individual and household
level characteristics. One of these is associated with their racial characteristics. In immigrant
families, for example, the children of STEM graduates are most likely to be Asian, although
most children in these contexts are from racial minority groups. This racial distribution,
however, stands in stark contrast to the corresponding distributions found in U.S.-born
families, where children are predominantly White, especially in families with parents who
graduated with STEM degrees.

Other important variations shown in Table 1 are specific to the characteristics of children

in immigrant families. For example, the children of immigrant STEM graduates are the

most likely to be foreign-born (i.e., first generation), and slightly more than half of them

are proficient English speakers. In STEM and non-STEM families, more than a third of

all children have at least one immigrant parent who obtained their highest university-level
credential from another country. Another notable variation found among immigrant families
is that associated with parental regions of origin. As the results indicate, there is a distinct
over-representation of immigrants from Asia among household heads and their spouses in
the families of STEM graduates. By contrast, parents in the families of non-STEM graduates
and only non-graduates are most likely to come from other world regions.

As expected, Table 1 confirms that the children of STEM graduates live in households

with the most favorable socioeconomic characteristics found in the sample. This is

true in the families of both immigrant and US-born STEM graduates, where children

have a comparatively lower likelihood of living with single-parents or in female-headed
households. Apart from this, the children of STEM graduates also live in families with the
best objective indicators of socioeconomic status. However, many of these advantages tend
to be concentrated in the families of immigrant STEM graduates. Children in these families,
for example, are the most likely to have at least one parent with a PhD. Furthermore, they
also have the highest levels of family income in the sample. These favorable socioeconomic
indicators are found to a lesser degree in the families of U.S. born STEM graduates.
Nevertheless, children in these families are still twice as likely to have a parent with a

PhD compared to their counterparts in U.S-born, non-STEM families, and have the second
highest family incomes in the sample.
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Results shown at the bottom of Table 1 provide our first evidence of empirical support
for hypothesis 1. As predicted by social learning theory, in both immigrant and U.S-born
families, the children of STEM graduates have a lower prevalence of delayed schooling
progress compared to the children of non-STEM graduates. Significantly, however, it is
among the children of immigrant STEM graduates that we observe the most favorable
outcomes. On average, only 3.5% of them are at lower grades for their ages compared to
4.3% among the children of STEM-educated parents in U.S. born families.

We examine the robustness of these inequalities to the influence of individual and household
level factors in Table 2. At the same time, we use our expanded classification of fields

of study to investigate how the children of STEM graduates compare with the children

of graduates of specific non-STEM fields. Models 1 and 3 respectively present baseline
models for children in immigrant and US-born families. Results from a Wald test indicated
that there were differences in the effects of the coefficients between these two models
(Chi2, 47.13; p<0.001). Nevertheless, the results generally continue to show support for
hypothesis 1, especially in immigrant families. For example, the baseline model (Model 1)
indicates that, in these families, having parents with STEM degrees is associated with a
lower comparative risk of falling behind in school compared to having parents with other
kinds of degrees. Compared to the reference group, for example, the children of immigrant
STEM graduates are 60% less likely to experience delayed schooling progress; these odds
are the lowest observed among children in immigrant families. Closely following their
outcomes are those of the children of Social Science graduates, as well as their peers with
parents who had degrees in business.

After controlling for other individual and household level factors (Model 2), the results show
that relative advantage of the children of STEM graduates in immigrant families declines but
does not disappear. At the same time, in terms of magnitude, their odds of falling behind in
school are almost identical to those of the children of immigrant Social Science graduates
Notably, however, Model 2 shows that accounting for the full suite of controls does not
eliminate the relative advantage of the children of immigrant STEM graduates compared

to children with parents from other non-STEM degree fields, with the exception of those
born to Social Science graduates. Accordingly, the relative advantage of the children of
STEM graduates compared to most groups of children is neither explained by demographic
differences or by disparities in socioeconomic resources found in their families.

Shifting attention to children in U.S. born families, Model 3 highlights a key difference

in the inequalities observed in these contexts and those observed in immigrant families.
Specifically, it shows no baseline difference in the outcomes of the children of STEM and
Social Science graduates. Both groups of children are about 56% less likely to fall behind

in school compared to children in the reference group, and their estimated odds ratios

are statistically similar (Ch/2=0.18; p=0.67). Within U.S. born families, the children of
STEM graduates are also only slightly less likely to fall behind in school compared to the
children of Business graduates (Chi2, 4.69; p<0.05). Yet, as observed in immigrant families,
the children of STEM graduates have substantially lower odds of falling behind in school
compared to the children of graduates with degrees in the Arts/Humanities or other fields of
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study. For the most part, the inequalities remain unchanged after other factors are controlled
(Model 4).

Other dimensions of inequality in the two major family contexts are highlighted in the full
models presented in Table 2 (Models 2 & Models 4). In U.S-born families (Model 4), for
example, Black children and children of other races have significantly higher risks of falling
behind in school compared to children who are White. By contrast, in immigrant families,
none of these racial minorities have a higher comparative risk of lagging behind after other
factors are controlled. English proficiency is associated with a higher likelihood of falling
behind in school in immigrant families, net of other controls. Additional analysis using a
bivariate model that only controls for English proficiency showed the expected negative
association between English proficiency and delayed schooling progress. Other inequalities
observed in Model 2 are associated with variations in immigrant-specific characteristics. For
example, the results show a negative association between generational status and the odds
of falling behind in school. Additionally, the odds of delayed schooling progress are lowest
among children with household heads from Asia countries and spouses of household heads
from countries in Europe.

The next stage of the analysis examines whether there is empirical support for the second
hypothesis. Using data for only children of STEM graduates, it addresses the question of
whether parental STEM education is associated with a lower risk of falling behind in school
in immigrant than in U.S. born families. This question is addressed in two ways. The first
compares the collective outcomes of the children of immigrant STEM graduates and those
of all children whose parents have similar credentials in U.S. born households. This is

done to test the assertion that the influence of social learning is stronger in immigrant than
in U.S. born families. The second examines whether the relative difference between both
groups is differentiated by whether immigrant parents earned their degrees in the U.S. or in
foreign countries. This strategy is used to investigate whether the limited transferability of
foreign credentials among immigrant STEM graduates limits the schooling progress of their
children.

As shown in Table 3, our results indicate that the children in immigrant families have

a lower collective risk of falling behind in school compared to children in U.S native
families. Model 1 indicates that children in the former are 15% less likely to fall behind in
school compared to children in the latter. However, after controlling for other individual and
contextual factors (Model 2), the advantage associated with living in immigrant families is
no longer statistically significant.

When the outcomes of the children of immigrants are distinguished based on whether they
have parents with a foreign degree, the results provide a more nuanced perspective. In Model
3, for example, the results indicate that both the children of STEM-educated immigrants
with either domestic or foreign degrees have lower baseline odds compared to children

in U.S. born families. However, having immigrant parents with U.S. STEM credentials is
associated with a lower risk of falling behind in school compared to having immigrant
parents with similar degrees obtained elsewhere. Indeed, of the two groups of children

of STEM graduates only those whose parents have U.S. STEM degrees have statistically
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significant lower odds of falling behind in school than the children of U.S. born STEM
graduates. Controlling for child and household-level factors (Model 4) leads to a notable
change in the conditional experiences of the children of immigrants; that is, the lower odds
associated with having parents with U.S. credentials become only marginally significant.
Given the fact that Model 4 also accounts for other household levels differences, this finding
suggests that the baseline outcomes of the children of foreign-educated immigrants may be
partly driven by the influence of factors such as the level of resources available in their
families.

In summary, two major findings have been presented in the analysis so far. First, as
suggested by social learning theory, children’s risks of falling behind in school are clearly
differentiated by variations in parental field of study. This differentiation occurs most
prominently in immigrant families, where the children of STEM graduates generally have
more favorable outcomes compared to children whose parents have non-STEM degrees.
Second, the high achievement patterns of the children of immigrant STEM graduates carries
over in comparisons of their outcomes with those of children with similarly educated
parents in U.S-born families, which is consistent with research suggesting that social
learning is stronger in immigrant than in U.S. born families. When these two groups are
compared, the results also show that the lower collective risks of the children of immigrant
STEM graduates are partly explained by differences in their individual and household level
characteristics.

We now turn our attention to investigating the third hypothesis, which draws on
segmented assimilation theory to examine the implications of parental STEM education
for intergenerational differences in schooling progress among the children of immigrants.
We use inter-generational differences among these children to make inferences about the
incorporation process from two perspectives. First, we examine whether inter-generational
differences among the children of STEM graduates differ from those of the children

of graduates from the various non-STEM fields. Second, we investigate whether
intergenerational differences among the former vary depending on the race-ethnicity of
children.

Results presented in Table 4 indicate that, among the children of STEM graduates,
generational status is negatively associated with the odds of delayed schooling progress.
Children with the least exposure to U.S. society (i.e., 1.0 generation children) have the
highest odds of falling behind in school, and these odds decline sequentially as generational
status increases Part of the disadvantage of the 1.0 generation children may be due to the
disruptive effects of migration itself on their educational outcomes. Yet, the results show
generally similar patterns of association among the children of immigrants with degrees

in other fields of study. These associations should be viewed as generally descriptive, not
definitive, since a Wald test indicated that there are differences in the effects of the variables
used in the models across in the five sub-samples of children (ChiZ, 136.6, p<0.01).

A closer look at the findings, however, shows an important pattern related to the
intergenerational outcomes of the children of STEM graduates. It is among this group
that the results show odds of falling behind in school among 1.75- generation children
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that are significantly lower than those of their second-generation peers. This suggests that
having parents who are STEM graduates is associated with the elimination of disparities in
educational outcomes among the 1.5- and second-generation children.

Table 4 further indicates that the outcomes of the children of immigrant STEM graduates
differ from those of the children of other immigrant graduates in other important ways. In
particular, the results in Table 4 show that children of immigrant STEM graduates are one
of two groups of children whose observed risks of falling behind in school are negatively
associated with having household heads from Asian countries. This finding is consistent
with prior studies that find generally higher levels of achievement among children in Asian
immigrant families (Harris et al. 2008).

A second perspective on the educational incorporation of children is provided by predicted
probabilities of the risk of falling behind in school, differentiated by race-ethnicity and
parental field of study. In the top panel of Table 5, the results show a negative association
between the predicted probability of falling behind in school among the children of STEM
graduates in each of the four major racial groups. In terms of magnitude, these estimates

are higher among Blacks and Hispanics than among Whites and Asians. Moreover, among
children from the three race-ethnic minority groups, Blacks have the largest difference in the
predicted probability of falling behind in school between 1.0 and second-generation children
of STEM graduates. Specifically, the respective difference among Blacks (76%) is only
surpassed by that for Asians (76.4%). In other words, increases in immigrant generation do
not appear to be associated with lower improvements in schooling for Blacks and Hispanics
compared to Whites among the children of STEM graduates. This pattern is similar to that
found among the children graduates of the various non-STEM fields of study.

Discussion and Conclusion

Motivated by the limited scholarly focus on the wellbeing of the children of STEM
graduates, this study has investigated the extent to which their patterns of educational
achievement differ from those of other children. Given the increasing contribution of the
foreign-born to the pool of STEM graduates (Gambino and Gryn 2011; Lowell 2010),

our analysis specifically addressed the question of whether these achievements patterns
vary in immigrant and U.S. born households. In addressing this question, our analysis
makes at least two contributions to the literature. First, it demonstrates that parental STEM
education shapes inequalities in the educational progress of children especially among
immigrants. Like the children of other graduates, the children of STEM graduates have
more positive outcomes compared to children whose parents lack university credentials.
Unlike the families of other graduates, however, the families of STEM graduates also have a
positive influence on the educational progress of children that is generally unmatched in our
sample. Second, our analysis advances the emerging literature on the importance of STEM
education in contexts other than the labor market (Ma 2013; Museus et al. 2011). Situating
our analysis within the context of social learning and parental influence within families,

we show that the importance of parental STEM education can be observed from several
perspectives.
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We began by showing that in both immigrant and US native families, there are distinct
inequalities in children’s risk of falling behind in school associated with variations in
parental fields of study. In line with our first hypothesis, which is informed by social
learning theory (Chlosta et al. 2012; Dryler 1998), we found that the children of STEM
graduates generally have a lower risk of falling behind in school compared to the children
of non-STEM graduates. Our results further suggest that the strength of the influence

of parental STEM education is generally consistent in immigrant families. However, the
advantage associated with parental STEM education slightly declines after demographic
and familial socioeconomic differences are controlled. Children in the families of STEM
graduates not only have access to more favorable familial socioeconomic resources, they
also tend to live in contexts devoid of the adverse influence of structural factors (e.g.,
single-parent households) known to negatively affect schooling.

In immigrant families, our results show that accounting for these factors reduces the overall
advantage of the children of STEM graduates. However, their outcomes remained superior to
those of other children, except for those whose parents have degrees in the Social Sciences.
While our results showed that the corresponding STEM advantage was weaker in U.S. born
families, we also found that these contextual factors had a similar influence on children’s
schooling in these families. Both immigrant and U.S. born families are also similar in
another regard. In both contexts, we found consistent evidence indicating that the children of
STEM graduates had more favorable outcomes compared to the children of graduates with
degrees in business, the arts/fhumanities, and other fields of study.

Our analysis is limited in its ability to capture the effects of direct indicators of the parental
influence useful for assessing the implications of social learning theory. Nevertheless, it is
difficult to ignore the possibility that these influences may account for the more favorable
outcomes observed among the children of STEM graduates. We cannot discount the positive
implications of parental communication about the value of STEM education on children’s
academic performance in these families (Rozek et al. 2017). Similarly, it is in these contexts
that children are most likely to have parental role models who were themselves students
who had the favorable rates of schooling progress and low dropout rates associated to STEM
education (Plasman and Gottfried 2016; Whalen and Shelley 2010). When more appropriate
data become available, future studies could examine whether or why the effectiveness of
these influences varies in non-STEM families.

When our analysis focused only on the outcomes of the children of STEM graduates, our
results confirmed the second hypothesis, which states that children in immigrant households
are collectively less likely to fall behind in school compared to children in U.S.-born
families. One interpretation of this finding is that the positive influence on schooling
associated with having STEM graduates as parents is likely to be more prevalent in the
former than in the latter. If this argument is correct, it will be consistent with evidence
suggesting that there are stronger patterns of social learning and parental influence in
immigrant families (Raleigh and Kao 2010; Kao and Tienda 1995). This evidence, for
example, shows higher levels of optimism in immigrant families and a greater tendency
among immigrant parents of reinforcing messages about college preparation among their
children (e.g., Fuligni 1997; Raleigh and Kao 2010).

Soc Sci Res. Author manuscript; available in PMC 2022 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Thomas and Lonobile

Page 14

Still, our results imply that these influences are not equally distributed across all immigrant
families. In particular, we find support for the influence of the limited transferability

of foreign credentials among immigrants. In other words, our results show that having
immigrant parents with U.S. credentials is associated with lower risks of falling behind in
school compared to having immigrant parents with foreign-education credentials. To some
extent, we consider this finding to be intuitive. Parents educated in the U.S. are more
familiar with the U.S. education system compared to their foreign-educated peers and may
thus be better equipped to supervise their children appropriately. The mere fact that this
inequality exists is however concerning. In particular, it adds to growing literature showing
the various ways in which foreign-education can limit the social and economic integration of
immigrants into society (Mattoo et al. 2008; Tong 2010).

Our analysis nevertheless provides mixed evidence for the hypothesis that having immigrant
parents who are STEM graduates can have differential implications for intergenerational
differences in the educational incorporation of children. On one hand, our results imply

that the children of STEM graduates experience a convergence in their schooling outcomes
between 1.75 and second-generation. On the other hand, we fail to find evidence that there
are smaller intergenerational differences in the outcomes of children from racial minority
groups than among their counterparts who are White, which is what segmented assimilation
theory predicts.

Taken together, our findings indicate that STEM education has important second-order
implications that have not been fully recognized in the existing literature. Far from just
simply promoting innovation and helping the U.S. compete in the global economy;, it
also helps to improve the educational achievement of the children of STEM graduates.
Interestingly, our results suggest that these benefits may also be found in families with
parents who have degrees in the Social Sciences.

Although our findings are of general theoretical importance, it is difficult to ignore what
they also imply for policy. Our results suggest that the advantages of policies that promote
the recruitment of immigrants with STEM degrees extend beyond their utility for exploiting
the potential contributions of these immigrants to the economy. In addition to this, the

high academic performance of their children can potentially extend the pipeline of skilled
workers in the labor market, while also helping to enrich the overall experiences of
children in U.S. schools. Therefore, proposed limits to the number of H1B visas used to
recruit highly skilled immigrants generally discount these contributions. As a result, new
policies are needed to both encourage the recruitment of immigrant STEM workers in
occupations for which qualified U.S. born workers are unavailable, and speedily facilitate
the reunification of their families. More research is, however, needed to determine whether
the children of immigrant STEM graduates have more favorable outcomes than the children
of native-born graduates in countries using a points-based immigration system. Findings
showing an educational advantage among the children of immigrant STEM graduates in
these contexts may necessitate a revisiting of the system to award even more points to
immigrants with STEM degrees.
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Despite the importance of our findings, it is important to note that our analysis has

several limitations. Arguably the most important is the fact that our results are derived

from cross-sectional data, which limits our ability to identify precise causal pathways. In
addition, our analysis focuses on only one measure of educational attainment, schooling
progress. As a result, more research is needed to determine whether similar disparities

exist in other measures of educational achievement. Also unobserved in our analysis are
measures of school quality, parental education-occupation mismatch status, and other non-
familial influences that could help us draw more robust conclusions about differences in the
outcomes of the children of STEM and non-STEM graduates.

Our analysis also raises other questions that still remained unanswered. For example, it is
not clear whether the influence of parental STEM education further varies among graduates
of specific disciplines (e.g., Math and Physics). Additionally, parental STEM education may
have other implications for the welfare of children in ways that are not fully addressed in
our analysis. This study, therefore, represents an important step in unpacking the evidence
on these implications. Additional studies will be needed to provide more insight into

these processes, and in so doing, increase our understanding of how parental educational
credentials affect the wellbeing of children.
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Table 1:
Unweighted descriptive statistics of the main groups of children in the sample
Immigrant families U.S. Born families
STEM Non-STEM No College STEM Non-STEM No College
Age (mean) 144 144 145% 145% 145% 145%
Female 48.4 485 48.6 489% 48.6 48.7
Parental Field of Study
Arts and Humanities - 12.41 - - 11.23 -
Business - 39.10 - - 34.59 -
Social Sciences - 32.06 - - 30.18 -
Other - 16.42 - - 23.99 -
Child race
Asian 40.4 212" 109% 13% 117" 05"
Black 6.4 82" 6.3 50" 6.3 145
Hispanic 153 2427 66.27 6.1 70% 1317
White 29.8 3747 13.4% 83.7" 81.6 65.9"
Other 8.1 89% 327 397 417 617
First generation 21.2 185" 1877 - - -
English proficient 56.0 61.17 33.8% 97.0”" 96.9 94.2
One immigrant parent 39 59.17 475%
Two immigrant parents 61 40.9™ 5257
Household head from Asia 46.8 268" 1357
Household head from Europe 12.2 132% 56%
Household head from other regions 41.0 600" 809%
Spouse from Asia 46.0 268~ 1127
Spouse from Europe 11.2 1327 43%
Spouse from other regions 42.8 60.0™ 845"
Parent with foreign degree 44.4 3737 - - - -
Single-parent family 8.4 1247 275% 1437 175 419%
Married Household head 92.8 89.2% 75.17% 86.4% 83.4 60.0%
Female household head 29.2 451" 46.6™ 415" 522" 60.1"
Age of household head (Mean) 47.9 474" 4417 468" 4647 42.8
At least one parent has a PhD. 126 577 0.0 65" 35 0.0
Family income (Mean) 175,980 145,460 57,010 168,990 153,790 65,020
Family size (Mean) 44 41 49% 43% 42% 43%
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Immigrant families U.S. Born families
STEM Non-STEM No College STEM Non-STEM No College
Delayed progress 3.45 436~ 8.26% 432" 462" 9.34
N (%) 43,014 (4.1) | 51,591 (5.0) | 155,433 (15.0) | 102,783 (9.9) | 249,753 (24.1) | 434,147 (41.9)

*

p<0.05 compared to children in families of immigrant STEM graduates.

Data source: 2013-2017 American Community Survey.
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Table 2:

Odds ratios from logistic regression models examining the determinants of schooling progress among children
in immigrant and US-born families.

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Immigrant families US-born families
Model 1 Model 2 Model 3 Model 4
Family Type
STEM 041 | 055™* | 044" | 0547
(0.015) (0.026) (0.001) (0.012)
Social Sciences 0.45*** 0.54*** 0.45*** 0.55***
(0.024) (0.03) (0.001) (0.014)
Arts and Humanities 0.54 %% 0.67%* 0.49 %% 0.60*
(0.044) (0.060) (0.003) (0.022)
Business 051 | 0627 | 046™ | o057
(0.025) (0.032) (0.002) (0.013)
Other 061 | 069 | 052" [ 063"
(0.042) (0.051) (0.002) (0.018)
Non-graduate families (Ref.) -1.00- -1.00- -1.00- -1.00-
Age 1147 [ 127 | 120" [ 1™
(0.007) (0.007) (0.001) (0.004)
Female 080 | 080 | 074™* [ 073"
(0.016) (0.016) (0.001) (0.009)
Asian 0.83™** 1.10
(0.050) (0.078)
Black 1.06 1977
(0.058) (0.022)
Hispanic 1.03 0.93%
(0.045) (0.020)
Other 0.78™ 1.06™"
(0.051) (0.029)
White (Ref.) -1.00- -1.00-
English proficient 11777 075"
(0.029) (0.020)
1.0 generation 369
(0.172)
1.5 generation 202 %%
(0.067)
1.75 generation 1.26 %%
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Immigrant families

US-born families

Model 1 Model 2 Model 3 Model 4
(0.045)
Second generation (Ref.) -1.00 -
One immigrant parent 1.06
(0.034)
Two immigrant parents (Ref.) -1.00-
Single-parent family 1177 14177
(0.081) (0.062)
Married Household head 0.97 11175
(0.062) (0.049)
Female household head 093" 0.90
(0.022) (0.012)
Household head age 0.99** 1.00™
(0.002) (0.001)
Foreign-educated immigrant parent 1.07
(0.051)
Parent has a Phd. 0.83 0.98
(0.083) (0.055)
Household head from Asia 079
(0.045)
Household head from Europe 0.88 %"
(0.048)
Household head from other regions -1.00-
Spouse from Asia 0.96
(0.047)
Spouse from Europe 0777
(0.043)
Spouse from other regions -1.00-
Family income (log) 0.94%** 0.917
(0.005) (0.028)
Family size 1.09 1.15%%*
(0.008) (0.005)
Constant 002 | 0024 | 003" | 0034
Log likelihood —-1511566.9 | -1472780 | -4239965 | -4182086.7
*p<0.05
-
p<0.01

Aok

p<0.001. Standard errors are in parenthesis.
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Data source: 2013-2017 American Community Survey.
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Table 3:

Odds ratios from logistic regression models examining differences in schooling progress among the children
of STEM graduates in immigrant and U.S. born families.

Model 1 Model 2 | Model 3 Model 4

Immigrant families

All immigrant families 0.85%** 0.95

(0.039) | (0.086)

Parents with Foreign credentials 0.95 1.05
(0.050) (0.098)

Parents with American credentials 077 0.82%

(0.040) | (0.084)

U.S. Born families (Ref.) -1.0- -1.0- -1.0- -1.0-
Child-level controls No Yes No Yes
Child and household-level controls No Yes No Yes
Constant 005 | 0047 | 005 | 0.04™"
Log likelihood -509782.9 | -501401 | -509612 | -501196.9
*
p<0.05
Ak
p<0.01
Ak
p<0.001.

+
p<0.10. Standard errors are in parenthesis.

Data source: 2013-2017 American Community Survey.
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Table 4:

Page 25

Odds ratios from logistic regression models examining differences in schooling progress among the children
of immigrants with varies types of degrees.

STEM S. Sciences | Artsand Hum. | Business Other
1.0 generation 35277 | 2017 5.4577 24577 | 45277
(0.081) (0.104) (0.307) (0.077) (0.20)
15 generation 1'73 A AA 1I22*** 2I52 Ak 1.90*** 1.48***
(0.032) (0.040) (0.106) (0.044) (0.055)
1.75 generation 0.82 AR 1.12 xAX 1_13* 1.03 1.24 xAX
(0.018) (0.035) (0.054) (0.027) (0.047)
Second generation (Ref.) -1.0- -1.0- -1.0- -1.0- -1.0-
Age 1127 | 1097 0.99 1.05* | 1.09""
(0.003) (0.005) (0.008) (0.005) (0.007)
Female 082" | o081 0.68™** 078™ | 076"
(0.009) (0.014) (0.018) (0.011) (0.016)
Asian 1.00 0.93 1.44 FAKE 0.71 xAX 0.77 xAX
(0.023) (0.035) (0.080) (0.022) (0.039)
Black 126 | 168™ 1337 12277 | 248"
(0.030) (0.055) (0.072) (0.033) (0.091)
Hispanic 1487 | 139" 1417 106" | 14177
(0.029) (0.038) (0.059) (0.025) (0.047)
Other 073" | 112™ 112% 069" | 056"
(0.020) (0.039) (0.055) (0.026) (0.032)
White (Ref.) -1.0- -1.0- -10- -1.0- -1.0-
English proficient 1.18* 1.14 FHEE 1.06 1.00 1.34 A
(0.015) (0.022) (0.032) (0.017) (0.032)
One immigrant parent 120 | 113 1.18™ 122" | 094"
(0.030) (0.028) (0.043) (0.024) (0.027)
Two immigrant parents (Ref.) -1.00 - -1.00 - -1.00 - -1.00 - -1.00 -
Single-parent family 0.66 %" 1777 0.50 *** 0.92 0.647%%*
(0.033) (0.089) (0.070) (0.052) (0.060)
Married Household head 0.59 HAK 1.60 FAKE 0.35 FAA 0.86 *x 0.42 HAX
(0.029) (0.079) (0.049) (0.048) (0.039)
Female household head 1.01 0.88 xAX 0.80 HAA 0.87 xAX 0.86 xAX
(0.013) (0.017) (0.023) (0.014) (0.020)
Household head age 0.08 ** 1.00 1.01 0.99 ¥** 1.00
(0.001) (0.001) (0.002) (0.00) (0.002)
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STEM S. Sciences | Artsand Hum. | Business Other
Has a foreign-educated parent 1137 1.05%** 0.78** 1.40%"* 0.93%*
(0.015) (0.027) (0.025) (0.024) (0.025)
Parent has a Phd. 0807 | 080 1407 055" | 119
(0.017) (0.029) (0.058) (0.038) | (0.053)
Household head from Asia 0.79%** 1.23%%* 0.64%* 1.12% 1.20%%*
(0.017) (0.040) (0.032) (0.031) (0.051)
Household head from Europe 1.02 1.30 7% 0.85 " 0.917* 1347
(0.021) (0.038) (0.036) (0.025) (0.048)
Household head from other regions -1.0- -1.0- -1.0- -1.0- -1.0-
Spouse from Asia 1.08 0.847%%* 1.23%** 0.77 %% 1.07
(0.022) (0.026) (0.052) (0.021) (0.045)
Spouse from Europe 1.20 0.827 0.98 058 | 1.4
(0.022) (0.027) (0.043) (0.018) (0.045)
Spouse from other regions -1.0- -1.0- -1.0- -1.0- -1.0-
Family income (log) 0.89 %% 0.92% 0.96 % 0,93 0.99
(0.003) (0.004) (0.007) (0.004) | (0.008)
Family size 1157 | 1137 1.06™* G N R I F
(0.005) (0.007) (0.010) (0.006) (0.008)
Constant 004" | 001 010" 005" | 002"
Log likelihood -138319 -57437 -25027.4 -79996.6 | —38608.8
*
p<0.05
-
p<0.01

Hok:

*
p<0.001. Standard errors are in parenthesis.

Data source: 2013-2017 American Community Survey.
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Table 5:

Estimated predicted probabilities of experiencing delayed schooling progress by race, generational status, and

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

parental fields of study.

Asian | Black | Hispanic | White
STEM
1.00 0.106 | 0.192 0.16 0.125
1.50 0.052 | 0.091 0.081 0.061
1.75 0.032 | 0.057 0.052 0.042
2.00 0.025 | 0.046 0.042 0.035
Social Science
1.00 0.111 | 0.177 0.160 0.131
1.50 0.054 | 0.091 0.084 0.066
1.75 0.033 | 0.061 0.053 0.046
2.00 0.026 | 0.045 0.041 0.035
Arts and Humanities
1.00 0.130 | 0.245 0.201 0.168
1.50 0.069 | 0.119 0.101 0.080
1.75 0.041 | 0.080 0.058 0.053
2.00 0.032 | 0.056 0.050 0.044
Business
1.00 0.124 | 0.197 0.177 0.152
1.50 0.061 | 0.101 0.090 0.073
1.75 0.039 | 0.066 0.059 0.049
2.00 0.029 | 0.052 0.047 0.040
Other
1.00 0.140 | 0.228 0.202 0.166
1.50 0.070 | 0.113 0.102 0.080
1.75 0.044 | 0.072 0.068 0.057
2.00 0.035 | 0.058 0.053 0.046

Note: These probabilities are estimated using Model 2 in Table 2.
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