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Abstract 

In this study, we used data from the Education Longitudinal Study of 2002 to determine if the 

way in which researchers define first-generation college students matters with regard to its 

connections to the postsecondary aspirations and actions of students. We considered eight 

alternative definitions of first-generation students, and found that depending on the definition 

used the set of first-generation students varied from 22% to 77% of the sample. Thus who gets 

counted as a first-generation student can be greatly affected by the particulars of how one defines 

first-generation status. Despite the large differences in the groups of first-generation students in 

our study, however, we found that first-generation students were consistently less likely than on-

first-generation students to plan on taking a college entrance exam, apply to college, and enroll 

in college. Nonetheless, the average marginal effects of the first-generation variable in these 

models exhibited some differences in magnitude across definitions and the dependent variable 

considered. 
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Talking ‘Bout My Generation:  

Defining ‘First-Generation Students’ in Higher Education Research 

 

Introduction 

 Higher education policy makers and stakeholders have long been interested in finding 

ways to entice more students to go to college following graduation from high school. For some, 

it is hoped that higher societal levels of educational attainment will lead to a wide range of 

financial and social benefits for all (McMahon, 2009). Others approach the topic from an equity 

perspective, in that education provides a mechanism for individuals to improve their standard of 

living, possibly reduce inequalities between selected groups of individuals and mitigate the 

effects of family background on a person’s well-being. To help inform these policies, researchers 

have focused considerable attention on gaining an understanding of how students make decisions 

about whether or not to go to college after high school. Often these studies concentrate on factors 

that can be adjusted by policy makers to help more students attend college such as financial aid. 

 There is a general consensus among researchers that there is a strong association between 

the choices that students make regarding college and the educational attainment of their parents.  

Not surprisingly, students who come from families with highly-educated parents are themselves 

more likely to be predisposed to go to college and to actually enroll at a postsecondary 

institution. The connection between parental education and student postsecondary aspirations 

could be due to several factors. Because earnings and educational attainment are related, families 

with highly-educated parents on average have more financial resources at their disposal to pay 

for their children’s education and to provide support services to help improve their academic 

performance in primary and secondary schools. It is also possible that students with college-
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educated parents are more likely to hear their parents talk about college and learn about college 

from them, and thus in turn may consider going to college themselves. Finally, college-educated 

parents may possibly have more friendships with and/or reside near other adults who have gone 

to college, which in turn may provide information and additional role models for students 

forming their own educational expectations. 

Even though many researchers use measures of parental education in their studies, we do 

not yet fully understand how parental education helps to shape the decisions and outcomes of 

students. The lack of understanding is due in part to differences in how researchers represent 

parental education in their statistical models. This problem is particularly notable when 

researchers try to identify “first-generation college students” in their data because it is not clear 

how broadly first-generation status should be defined. Is a first-generation student someone for 

whom neither parent has earned a college degree, or at least one parent has not earned a college 

degree? Does the type of degree earned or pursued by a parent – associate’s or bachelor’s -- 

matter when defining a first-generation college student? Or is someone still a first-generation 

college student if their parent(s) attended college but did not graduate with a degree? And does 

the definition depend on whether a student’s parent is their biological parent, and/or parent 

residing with them in their home? These variations in how to define first-generation college 

status are subsequently reflected in the lack of consensus in the field regarding measurement of 

this factor. 

Often the specific measure used depends on the type of data available to the researcher. 

With regard to parental education, a survey may ask students to identify the levels of education 

attempted by each parent or the degrees earned by each parent. Another survey may inquire 

about parental education in an aggregated form such as “Are either of your parents college 
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graduates?” or simply “Have your parents gone to college?” As a result, first-generation status 

has been defined in a number of different ways by researchers.  

Determining whether and how first-generation college students fare relative to other 

students is important for several reasons. Despite the broad array of initiatives aimed at 

accomplishing the aforementioned goals, many students still do not go to college and/or earn a 

degree. There is substantial interest in the US in raising the postsecondary aspirations and 

experiences of students.  The Bill and Melinda Gates Foundation (2012), Complete College 

America (2014), and the federal government have each called for significant increases in the 

proportion of citizens with some form of postsecondary credential.  Likewise, a number of state 

governments are implementing “performance funding systems” where state funding is tied to the 

numbers of students earning postsecondary degrees.  The connection between parental education 

and postsecondary decisions will be particularly relevant in the future as the demographic 

composition of the US population continues to shift towards racial/ethnic groups where parental 

education levels on average have traditionally been lower.   

In this study, we focus on the associations between different ways of defining first-

generation college students and the postsecondary aspirations and decisions of students.  We use 

longitudinal data from ELS to examine a cohort of approximately 7,300 10th graders and 

determine in more detail whether the way in which researchers identify first-generation status is 

important for the conclusions reached in their studies.  We estimate a series of logistic regression 

models where the dependent variables include whether a student plans on taking the SAT or 

ACT, whether a student has applied to college, and whether a student enrolls in a postsecondary 

institution.  Our focus is then on whether the way in which first-generation status is defined 

matters for these models.       
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Literature Review 

Conceptual Frameworks 

We rely on human capital theory, cultural capital theory, the college choice framework, 

and Tinto’s interactionalist theory to guide this study.  According to human capital theory, 

individuals invest in themselves through acquiring new knowledge and skills. As these attributes 

accumulate, an individual builds human capital that enables them to become more valuable in the 

workplace, eventually leading to higher compensation (Becker, 1975; Mincer, 1958; Schultz, 

1961). Cultural capital theory asserts that those with greater cultural capital, or non-financial 

social assets that promote social mobility beyond economic means, receive greater success in life 

(Bourdieu, 1977). Because education affords people a greater amount of cultural capital than 

they would have otherwise had, non-first-generation students may begin college with more 

cultural capital than do their first-generation peers.  

Human capital theory and cultural capital theory cannot explain the entirety of student 

college-going behaviors, however. Much of the research on college choice has relied on the work 

of Don Hossler and colleagues (Hossler, Braxton, & Coopersmith, 1989; Hossler & Gallagher, 

1987; Hossler, Schmit, & Vesper, 1999) and others (Paulsen, 1990; Perna, 2006) to explain the 

way in which students tend to make these decisions. According to their work, the college choice 

process involves three major phases: predisposition, search, and choice. Finally, Tinto (1993) 

asserts that students are more likely to persist in college when they successfully separate from 

their home context and become academically integrated into the college setting. Academic and 

student affairs professionals in colleges and universities across the United States have 

implemented programming strategies to enhance students’ connection to their institutions and 

ease their transition to college (Inkelas, Daver, Vogt, & Leonard, 2007). Despite these efforts, 
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first-generation students enter college at lower rates than their non-first-generation peers and 

have lower levels of success in college. 

There are several reasons why parental education could possibly influence a student’s 

postsecondary decisions in these frameworks. First, the positive association between educational 

attainment and earnings means that students from highly-educated families may be better able to 

pay for college. Second, parents who have gone to college may have better information about the 

costs and benefits to college and can pass along this information to their children. This is 

particularly true of parents who play a large role in their children’s education. When both parents 

have gone to college, they may also have more social and/or cultural capital that can be used to 

help entice their children to go to college (Dumais & Ward, 2010; Prospero & Vohra-Gupta, 

2007; Wells, et al., 2011). Finally, parents who have gone to college are more likely to equip 

their children with the academic and social skills necessary to prepare for college and help their 

children navigate the college choice process. 

 

Prior Studies 

There is a long history of studies on the many different factors that are connected to the 

postsecondary decisions of students. Because the student college choice process involves 

multiple steps, there are a number of factors that can influence this process. Many studies have 

focused on the role of personal factors such as gender and race/ethnicity in student choice, or 

whether financial incentives and information about college can help entice more students to 

enroll in a postsecondary institution (Astin, 1964; Hearn, 1991; Hossler & Maple, 1993; Maple 

& Stage, 1991; Nora, 1987; Paulsen & St. John, 2002; Perna, 2000; Stage & Hossler, 1989).     
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Studies also analyze the pre-collegiate characteristics of students to gain a better 

understanding of predisposition. London (1989) found that the social histories and 

psychodynamics of families affect the matriculation of students and that breaking away from the 

culture of their families in order to integrate into the culture of college life can be challenging for 

first-generation students. Researchers have found that first-generation students are more likely to 

have a lower family income and more likely to be from racial/ethnic minority backgrounds 

(Terenzini, Springer, Yeager, Pascarella & Nora, 1996).  They are also more likely than non-

first-generation students to be women, to be older, to have children, and to have lower degree 

aspirations (Nuñez & Carroll, 1998). In terms of academic preparation for college, first-

generation students tend to be less academically prepared and have lower reading, math, and 

critical thinking skills. They are also more likely to attend high schools with less rigorous 

curricula (Choy, 2001; Terenzini et. al., 1996). 

Within this vast literature, a number of studies address how the socioeconomic status 

(SES) of a student’s family affects their postsecondary decisions (Astin & Oseguera, 2004; 

Pascarella & Terenzini, 2005; Sewell & Shah, 1968). In general, these studies have concluded 

that there is a positive association between various measures of SES and student decisions about 

college. The positive association suggests that students from higher SES families can better 

afford to pay for college, and/or have more frequent interaction with people who have 

themselves gone to college and demonstrate the benefits of doing so.   

An important facet of socioeconomic status is the educational attainment of a student’s 

parents. Researchers have used many different approaches to measuring this construct. Some 

studies such as Card (1993) focused on a single variable for the years of parental education, 

while other studies including Dubow, Boxer, and Huesman (2009) utilized a single composite 
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variable with values for different degree levels attained by parents (such as 1=high school, 

2=some college, 3=associate degree, and so on). Although these approaches are parsimonious, 

they restrict each increment in parental education to have the same impact on students. A more 

flexible approach to measuring parental education is to use multiple dichotomous variables for 

different levels of parental education (e.g., Paulsen & St.John, 2002).   

It is common for education studies to use parental education to group students into two 

categories: “first-generation college student” or “not first-generation college student” (Chen & 

Carroll, 2005; Choy, 2001; Ishitani, 2006; Padgett, Johnson, & Pascarella, 2012; Pascarella et al., 

2004; Ward, Siegel, & Davenport, 2012). The focus on first-generation college students follows 

from the belief that these students on average face particular hardships that constrain their 

educational attainment. Research studies using this approach have shown in general that first-

generation college students are less likely than other students to go to college and earn a degree. 

However, there are a number of ways in which first-generation status could be defined. First-

generation status could be based on whether neither parent graduated from college, neither parent 

attended college, both parents did not attend/graduate from college, or one specific parent (e.g., 

mother) has done so. The definition can also depend on whether “college” refers to any 

postsecondary institution or only 4-year institutions. Studies can likewise differ in terms of who 

is defined as a “parent.” A parent may refer to a student’s biological mother and father, or it may 

include stepparents, adoptive parents, guardians, foster parents, grandparents, or others.  

The effects of parental education on their children may further depend on the educational 

attainment of each individual parent. Some studies have used variables for both the mother’s and 

father’s education (e.g., Brewer, Eide, & Ehrenberg, 1999). Due to the correlation between a 

mother’s and father’s education, however, the results for these variables could cancel each other 
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out (Kodde & Ritzen, 1988) which led some researchers to only use the mother’s education 

level. It is not clear which parent’s education should matter the most, and it may depend upon 

which parent is living at home. Finally, some prior studies have considered how the number of 

parents with postsecondary education may affect student decisions. It is possible that students 

coming from families where both parents went to college make different decisions than others. 

The connection between parental education and family structure may matter as well. 

A recent analysis of the postsecondary aspirations of high school seniors in New 

Hampshire illustrates some of the complexities in using parental education status in statistical 

models (Harding, Parker, & Toutkoushian, 2015). The survey asked students to provide 

information on the highest level of education for their mother and father; however, no details 

were provided as to how these should be defined or how students living in other family situations 

should respond to the question. The authors found that students were more likely to take college 

preparatory courses and apply to college as the number of parents with a college education 

increased. Likewise, students who had at least one parent with a PhD were more likely to pursue 

a graduate education. These results support the notion that the effect of parental education on 

students goes beyond the simple first-generation/non-first generation dichotomy.   

 

Data and Methodology 

Data 

For this study, we relied on data from the Education Longitudinal Study (ELS) of 2002. 

ELS is a longitudinal survey in which a nationally-representative sample of more than 16,000 

10th grade students as of 2002 are surveyed again in 12th grade and twice subsequently (2006 and 

2012). The high response rates to the follow-up surveys in the first and second waves (~89%) 
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ensure that there were a sufficient number of students in the sample to conduct the statistical 

analyses for our particular study. To focus attention on the role of parental education on students, 

we restricted our analysis to students who were living full-time with two parents (defined as 

either biological, step, adopted, or foster parents) as of grade 10 and had reported information on 

their educational attainment. After deleting additional cases with missing data on the dependent 

variables, the final weighted sample used in our study consisted of approximately 7,300 

students.1  

There are a number of reasons that ELS is an ideal dataset for the purpose of our study. 

First, the data are nationally representative and therefore the findings can be applied to the larger 

set of students in the United States. Second, the survey collected information from students at 

both the predisposition and choice stages of their college careers, and not just whether they 

enrolled in college. Thus the data enable us to determine how parental education affected the 

initial postsecondary aspirations of students as well as whether they subsequently enrolled in 

college. Third, ELS is the most current snapshot of a longitudinal sample of US students that 

follows those surveyed through what would be considered a typical time period for college 

completion. Finally, ELS is valuable for this study because it collected information about 

parental education from the parents and not the students, providing a more reliable measure of 

parental educational attainment and the opportunity to obtain a better understanding of the 

effects of first-generation status on student decisions about college. 

Variables 

Dependent Variables. In this study, we focused on three dependent variables. The first 

of these was whether a student in 10th grade indicated that he or she has taken or planned on 

                                                 
1 All sample sizes are rounded per requirements from the National Center for Education Statistics. 
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taking the SAT or ACT during high school. In most states, the act of taking either standardized 

test in this time period was a good early indicator of a student’s interest in going to college.2 The 

second dependent variable was whether or not the student applied to at least one postsecondary 

institution. Finally, the last dependent variable that we considered was whether or not a student 

enrolled in a two- or four-year postsecondary institution. Note that all three dependent variables 

are binary in nature. 

 Variables for First-Generation College Status. There are eight different measures that 

we constructed to identify first-generation college students (P). The variations in these measures 

depend on two factors: the level of parental education required for a student to be counted as a 

first-generation college student, and the number of parents who must meet these criteria. As 

noted earlier, there are four different levels of educational attainment that we used to define first-

generation college students: (1) parent(s) have at most a high school degree; (2) parent(s) have at 

most started (but not completed) an associate’s degree; (3) parent(s) have at most completed an 

associate’s degree; and (4) parent(s) have at most started (but not completed) a bachelor’s 

degree. For each of these categories, we created two variables depending on whether both 

parents or at least one parent needed to meet the education criteria. 

 In the parental survey component of ELS, the respondent was asked to identify his/her 

relationship to the student as well as the relationship to the student of a spouse or partner who 

was living in the same household. The available options included biological parent, adoptive 

parent, stepparent, foster parent, grandparent, partner, other relative, or other guardian. For the 

purpose of this study, we defined “parents” to include biological, step, adoptive, and foster 

                                                 
2 Several states required all students in high school to take either the ACT or SAT, and thus taking a college 

entrance exam in these states does not provide information about the student’s interest in going to college. 
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parents. We also tested to see whether the key results from our analyses differed if we restricted 

the sample to only students who were living with both biological parents.  

 In addition to comparing first-generation to non-first-generation college students, we 

divided students into four different categories depending on which of the two parents had a 

specific level of education. The four categories were: both parents were not college educated, 

only the mother was college educated, only the father was college educated, and both parents 

were college educated, where the definition of “college educated” corresponded to one of the 

four definitions noted above. Accordingly, we used these variables to test not only whether first-

generation college students differ from non-first-generation students, but also whether students 

with only one parent meet the criteria differed from students with two college-educated parents 

and if the gender of the parent with college experience mattered.  

Other Explanatory Variables. The remaining explanatory variables fall into four 

general categories. The first group of variables (D) represents student-level characteristics such 

as their gender, race, and ethnicity. Student characteristics also include the student’s grade point 

average in grade 9 or in grades 9-12 (depending on the dependent variable) and the student’s 

score on standardized tests in mathematics and reading collected by ELS. The second group (F) 

denotes family measures that may affect demand for higher education such as family income (5 

categories), number of dependents, and number of siblings. The third group of explanatory 

variables (S) represents high school characteristics including enrollments in grade 10, geographic 

location, whether located in an urban, suburban, or rural area, whether public, percent students 

on free lunch, and percent students taking AP courses. Finally, the last set of explanatory 

variables (I) include measures of parental involvement with their children’s education. We 

created dummy variables for this last category from the following: whether students often or 
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sometimes had discussions with parents about (1) high school courses, (2) high school activities, 

(3) high school grades, (4) taking the SAT or ACT, and (5) going to college. To help retain 

students in the sample, we created dummy variables for students with missing data on gender, 

race, ethnicity, family income, number of siblings and dependents, percent students on free lunch 

or in AP courses, and parental involvement questions. 

Statistical Models 

For each of the three dependent variables, we began by estimating a series of nested 

regression models where we focused on how the relationship between first-generation college 

status and the outcome variable changed as we added selected control variables. Because each of 

the dependent variables is binary, we used logistic regression analysis to estimate the key 

parameters of the model. In all models, we converted the logistic regression coefficients to 

marginal effects, weighted the data to take into account the two-stage stratified sampling design 

used by NCES, and clustered the standard errors at the school level to account for the possible 

non-independence of students in the same school. In the nested models shown below, we defined 

first-generation college students as those for whom both parents did not attempt or complete any 

education beyond high school. Note that this is the most restrictive definition of first-generation 

students of the eight that we considered, and arguably corresponds most closely to how many 

define this construct. In subsequent models we relaxed this assumption.  

Specifically, we first estimated the following three equations for whether the student 

planned on or had taken the SAT or ACT as of grade 10: 

(1.1) 𝑆𝐴𝑇 = 𝛼 + 𝜃𝑃 + 𝐷𝛽 + 휀 

(1.2)  𝑆𝐴𝑇 = 𝛼 + 𝜃𝑃 + 𝐷𝛽 + 𝐹𝛿 + 𝑆𝛾 + 휀 

(1.3) 𝑆𝐴𝑇 = 𝛼 + 𝜃𝑃 + 𝐷𝛽 + 𝐹𝛿 + 𝑆𝛾 + 𝐼𝜔 + 휀 



15 

 

where SAT = 1 if student has taken or planned on taking the SAT or ACT as of grade 10, and 

𝛼, 𝛽, 𝛾, 𝛿, 𝜃, 𝑎𝑛𝑑 𝜔 are parameters to be estimated. In the first model, the likelihood of taking the 

SAT or ACT is modeled as a function of the student’s first-generation college status and other 

personal characteristics such as gender, race, and academic ability. The model in Equation (1.2) 

adds controls for family characteristics such as family income and dependents and school-level 

variables. Similarly, the last model adds controls for parental involvement measures to the 

equation. Collectively, the three models help us see whether the association between first-

generation college status and SAT-taking behavior is driven by other factors that may also be 

related to SAT-taking behavior and correlated with first-generation college status. For example, 

first-generation college students are more likely than their counterparts to reside in families with 

lower income and attend schools with lower college-going rates. The last equation is designed to 

help determine whether the lower college-going rate of first-generation college students is 

reduced once we controlled for parental involvement in their children’s education.  

Turning to college application, we used a similar structure of the nested models: 

(2.1) 𝐴𝑃𝑃𝐿𝑌 = 𝛼 + 𝜃𝑃 + 𝐷𝛽 + 휀 

(2.2)  𝐴𝑃𝑃𝐿𝑌 = 𝛼 + 𝜃𝑃 + 𝐷𝛽 + 𝐹𝛿 + 𝑆𝛾 + 휀 

(2.3) 𝐴𝑃𝑃𝐿𝑌 = 𝛼 + 𝜃𝑃 + 𝐷𝛽 + 𝐹𝛿 + 𝑆𝛾 + 𝐼𝜔 + 휀 

(2.4) 𝐴𝑃𝑃𝐿𝑌 = 𝛼 + 𝜃𝑃 + 𝐷𝛽 + 𝐹𝛿 + 𝑆𝛾 + 𝐼𝜔 + 𝜑𝑆𝐴𝑇 + 휀 

where APPLY = 1 if applied to at least one college. The only difference in the model structure 

used here is that we added a control for whether the student planned on taking the SAT or ACT 

to determine whether being a first-generation college student has an additional association to 

applying to college even after taking into account its relationship to taking the SAT or ACT. 
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  Finally, the nested model structure for the dependent variable ENROLL = 1 if enrolled in 

any postsecondary institution is as follows: 

(3.1) 𝐸𝑁𝑅𝑂𝐿𝐿 = 𝛼 + 𝜃𝑃 + 𝐷𝛽 + 휀 

(3.2)  𝐸𝑁𝑅𝑂𝐿𝐿 = 𝛼 + 𝜃𝑃 + 𝐷𝛽 + 𝐹𝛿 + 𝑆𝛾 + 휀 

(3.3) 𝐸𝑁𝑅𝑂𝐿𝐿 = 𝛼 + 𝜃𝑃 + 𝐷𝛽 + 𝐹𝛿 + 𝑆𝛾 + 𝐼𝜔 + 휀 

(3.4) 𝐸𝑁𝑅𝑂𝐿𝐿 = 𝛼 + 𝜃𝑃 + 𝐷𝛽 + 𝐹𝛿 + 𝑆𝛾 + 𝐼𝜔 + 𝜑𝑆𝐴𝑇 + 휀 

(3.5) 𝐸𝑁𝑅𝑂𝐿𝐿 = 𝛼 + 𝜃𝑃 + 𝐷𝛽 + 𝐹𝛿 + 𝑆𝛾 + 𝐼𝜔 + 𝜑𝑆𝐴𝑇 + 𝜏𝐴𝑃𝑃𝐿𝑌 + 휀 

As before, the last equation (3.4) was added to the structure to determine if first-generation 

college students were less likely to enroll in college even after controlling for their likelihood of 

taking the SAT/ACT, and the last model adds the variable for whether the student applied to 

college. 

In the nested models shown above, we relied on a single definition of first-generation 

college students. To determine whether the way in which first-generation status is defined 

matters, we reestimated the third model for each dependent variable (where we controlled for 

student, family, school, and parental involvement factors) after replacing the first-generation 

status measure with each of the seven alternative measures. Likewise, to determine whether the 

gender of the parent with college experience matters, we used the third equation specification for 

each dependent variable and replaced the single dummy variable for first-generation college 

status with three dummy variables for the educational attainment of each parent, as in: 

(4.1) 𝑆𝐴𝑇 = 𝛼 + 𝜃1𝑃1 + 𝜃2𝑃2 + 𝜃3𝑃3 + 𝐷𝛽 + 𝐹𝛿 + 𝑆𝛾 + 𝐼𝜔 + 휀 

(4.2) 𝐴𝑃𝑃𝐿𝑌 = 𝛼 + 𝜃1𝑃1 + 𝜃2𝑃2 + 𝜃3𝑃3 + 𝐷𝛽 + 𝐹𝛿 + 𝑆𝛾 + 𝐼𝜔 + 휀 

(4.3) 𝐸𝑁𝑅𝑂𝐿𝐿 = 𝛼 + 𝜃1𝑃1 + 𝜃2𝑃2 + 𝜃3𝑃3 + 𝐷𝛽 + 𝐹𝛿 + 𝑆𝛾 + 𝐼𝜔 + 휀 
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where P1 = 1 if neither parent is college-educated, P2 = 1 if only mother is college-educated, and 

P3 = 1 if only father is college-educated. The reference category against which these variables 

are compared is P4 = 1 if both parents are college-educated. 

 

Results 

 In Table 1 we provide descriptive statistics for the variables used in our study.  Beginning 

with the dependent variables, we found that about three-quarters of the students in our sample 

indicated that they had taken or were planning to take the SAT or ACT exam at some time 

during high school.  We observed that the vast majority of students (86%) eventually applied to 

at least one postsecondary institution and that 82% enrolled in a postsecondary institution.  The 

next block of variables shows that the way in which a researcher defines “first-generation college 

students” can have a large impact on the size of the group.  We found that the percentage of first-

generation students varies from a high of 77% using the most lenient definition (where a student 

is labeled a first-generation college student unless both parents have earned bachelor’s degrees) 

to a low of 22% (where a student is categorized as a first-generation college student only when 

both parents have not enrolled in any form of postsecondary education). As expected, the number 

of first-generation college students rises as the parental education level needed to be included in 

the first-generation category rises. The first four measures of first-generation college status have 

fewer students than the last four measures because they require both parents to meet the 

educational criteria for them to be counted as a first-generation college student. 

  ------------------------------- Insert Table 1 Here ----------------------------------- 

 Next, we focused on how the means for the three dependent variables differed between 

first-generation and non-first-generation college students using each of the eight alternative 
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definitions.  The results are shown in Table 2.  Each row corresponds to one of the eight 

alternative ways of defining first-generation college students. There are three columns of values 

for each dependent variable for first-generation students, non-first-generation students, and the 

difference (gap) between them.  Regardless of how first-generation status was measured, 

students in the first-generation category were significantly less likely than students in the non-

first-generation category to plan on taking the SAT or ACT, apply to college, and enroll in 

college. In comparison to non-first-generation college students, first-generation college students 

were, on average, between 16 and 20 percentage points less likely to take the SAT or ACT, 

between 13 and 19 percentage points less likely to apply to college, and 19 to 24 percentage 

points less likely to enroll in college. The differences in means tended to be larger for the more 

restrictive groups of first-generation students. In particular, the gaps in average outcomes 

between the two groups are the largest for the most-restrictive definitions where a student is 

considered a first-generation student only if neither parent has attended college at any level. 

Interestingly, the gaps do not change very much as the first-generation definition becomes 

broader because at the same time the non-first-generation definition becomes narrower. In part, 

this is due to the fact that as the first-generation category becomes less restrictive, the other 

category (non-first-generation students) becomes more restrictive. 

  ------------------------------- Insert Table 2 Here ----------------------------------- 

 In Table 3, we focus on how the first-generation status of students, as well as other 

explanatory variables, affects a student’s plans for taking the SAT or ACT at some time during 

high school. We use this variable as an early indicator of a student’s predisposition to go to 

college. The three models were estimated using binary logistic regression analysis, and the data 

were weighted by the probability of being included in the sample.  All coefficients in the model 
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have been converted to average marginal effects for ease of interpretation.  The models were 

chosen to help highlight how the association between first-generation status and SAT/ACT 

taking is affected by whether we also controlled for personal and family characteristics of 

students that may be related to the same dependent variable. We only present the complete 

findings here for the case where students are defined as first-generation when both of their 

parents have at most a high school diploma. 

  --------------------------- Insert Table 3 Here ------------------------------ 

 Beginning with the main variable of interest for our study, first-generation college 

students were 6.3% less likely than non-first-generation college students to plan on taking the 

SAT or ACT after controlling for selected personal characteristics. After we controlled for 

family income and number of siblings and dependents, as well as selected characteristics of the 

schools they attended, first-generation students were almost 5% less likely to plan on taking the 

SAT or ACT. Finally, first-generation students were still 4.3% less likely than non-first-

generation students to plan on taking the SAT or ACT after adding variables to the model for 

parental involvement in their education. The marginal effects show that the majority of the 20% 

gap in SAT/ACT taking behavior is accounted for by these other factors; nonetheless, the 

remaining marginal effects for first-generation status were still large and statistically significant.  

Among the key results for the variables not related to parental education are the 

following: Females were 5% to 6% more likely than males to plan on taking the SAT/ACT.  

With regard to race/ethnicity, we found that black and Asian students were more likely than 

white students to plan on taking the SAT/ACT.  Not surprisingly, there was a strong positive 

relationship between a student’s intent to take the SAT or ACT and his or her grade point 

average in 9th grade or standardized test score in math and reading. Interestingly, family 
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characteristics had little marginal effect on the likelihood of a student taking a college entrance 

exam. Turning to school-level variables, we observed that there was a positive association 

between school size and the student’s plans for taking the SAT or ACT, and that students in 

selected regions of the country were more likely to be inclined to take a college entrance exam. 

Finally, students whose parents were more heavily involved with them in their academic 

experiences were more likely to consider taking a college entrance exam. However, the fact that 

the addition of these controls did not eliminate the first-generation effect suggests that the 

disadvantage faced by first-generation college students is due to more than lack of parental 

involvement and interest in their education.   

 In Table 4 we summarize the findings for the first-generation status variables when we 

ran the same model (3) for each alternative definition of first-generation college student. The last 

four rows correspond to each of the four parental education levels we used to define “college-

educated” and “non-college-educated” parents. The first column indicates which parents had to 

meet the education criteria for the student to be labeled as a first-generation college student, and 

the second column shows the reference group used for comparison. Each row then indicates the 

specific comparison that is being made between groups of students. In the second row, for 

example, we compared students where both parents have not gone further than high school 

against students where at least one parent has gone to college at some level. These models 

correspond to what we presented in Table 3. The first row contains the results from a model 

similar to that in the second row, except that the sample was restricted to students who were 

residing with both of their biological parents. In the third row we compared students where one 

or more parent has no college experience to students where both parents have college experience 

as defined by the last four columns. In rows 1-3, each student can only fall into one of the two 
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categories. The last three rows in the table are used to test whether the number of parents 

meeting the education criteria, and the gender of the parent, has an impact on the SAT/ACT 

taking behavior of students. Note that the reference category for each of these models is when 

both parents have college experience.  

  --------------------------- Insert Table 4 Here ------------------------------ 

 The results in the first two rows show that regardless of the level of parental education 

used to define a first-generation student, first-generation college students were less likely than 

non-first-generation college students to plan on taking the SAT or ACT. The marginal effects for 

this variable were relatively consistent across the four levels of parental education that we used 

to define the variable. At the same time, when first-generation college students are defined as 

those with at least one parent without college experience (third row), the marginal effects are 

smaller and in several instances not statistically different from zero. Turning to the last three 

rows in the table, it can be seen that there is no consistent evidence that students with only one 

parent without college experience were less likely than students in the reference group to take the 

SAT or ACT. Likewise, the marginal effects were close to zero regardless of whether it was the 

student’s mother or father who did not have experience in college. 

 In Table 5, we present the results from the nested models shown in equations (2.1) to 

(2.4) where the dependent variable is whether a student applied to college. We present the results 

from four alternative models to determine whether the association between first-generation status 

and likelihood of applying to college was affected by controlling for student-level characteristics, 

family and school characteristics, parental involvement in education, and whether the student 

planned on taking the SAT/ACT. As before, in the interest of parsimony we only show the 
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marginal effects for the models where first-generation college students are those for whom both 

parents have at most a high school degree. 

  --------------------------- Insert Table 5 Here ------------------------------ 

 Overall, the findings in Table 5 are similar to what we observed in Table 3 for SAT/ACT 

taking behavior. First-generation college students were about 8.5% less likely than non-first-

generation college students to apply to college following adjustments for selected personal 

characteristics. Adding family- and school-level characteristics to the model reduced the first-

generation marginal effect to 6.9%, but it was still statistically significant. Likewise, the 

marginal effect for the first-generation variable did not change very much after controlling for 

parental involvement in their children’s education and whether the student planned on taking a 

college entrance exam. Interestingly, a number of family- and school-related characteristics were 

found to have different relationships with college application behavior than they did SAT-taking 

behavior. 

 The structure of Table 6 parallels the results presented in Table 4, except that the focus in 

Table 6 is on whether the student applied to college. We used the third model specification (3) 

for each equation so that the results would more closely correspond to the prior dependent 

variable. It can be seen from the first two rows that regardless of how we defined first-generation 

status with regard to the level of parental education, these students were between 5 to 7 percent 

less likely than non-first-generation students to apply to college. The results in the third row 

show that when first-generation status is defined for students with at least one parent not having 

the required college experience level, these students were between 4 to 6 percent less likely to 

apply to college. Finally, the findings in the last three columns again show that students with 

only one parent without college experience in general were just as likely as non-first-generation 
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students to apply to college. The only exceptions to this rule were found when we used lower 

levels of educational attainment to separate first-generation and non-first-generation students 

(column 3). Students who came from families where only the mother did not have experience in 

college were 5% less likely than students with two college-educated parents to apply to college.   

  --------------------------- Insert Table 6 Here ------------------------------ 

 Finally, Tables 7 and 8 parallel the analyses presented earlier except that the dependent 

variable is now whether the student enrolled in college. There are five models shown in Table 7: 

(1) controls for student-level factors, (2) family plus school-level variables, (3) parental 

involvement, (4) whether planned on taking the SAT or ACT, and whether applied to college.  

  --------------------------- Insert Table 7 Here ------------------------------ 

 With regard to the personal characteristics, we found that black and Asian students were 

each more likely than comparable white students to enroll in college even after taking into 

account whether they applied to college. Both student GPA and math and reading test scores had 

strong associations with college-going behavior. Family characteristics such as income and the 

number of siblings had larger effects on enrollment behavior than on SAT-taking or college 

application behavior. First-generation college students were about 10% less likely than non-first-

generation students to enroll in college after controlling for only student-level characteristics. 

The marginal effect for this variable fell by about four percentage points after accounting for 

family and school factors, and did not show much change after we added controls for parental 

involvement in their child’s education or whether the student planned on taking the SAT or ACT. 

However, after we added a variable to the model for whether the student applied to college, first-

generation college students were still about 2% less likely than their peers to enroll in college.  



24 

 

 The findings in Table 8 reveal that regardless of how we defined first-generation status, 

students in this category were significantly less likely than non-first-generation students go enroll 

in college. The marginal effects for the first-generation variables in rows 1 and 2 ranged from a 

low of 4.7% to a high of 7.5%. Interestingly, when first-generation status was defined as having 

at least one parent without college experience (row 3), the marginal effects increased to 7.2% to 

11.2%. A striking difference also emerged in the last three rows where we separated students 

into four different categories depending on how many and which parent did not have college 

experience. Across the various educational attainment levels considered, students with one non-

college-educated parent were significantly less likely than students with two college-educated 

parents to enroll in college. The estimated marginal effects were negative and significant 

regardless of whether it was the mother or father who did not go to college. 

  --------------------------- Insert Table 8 Here ------------------------------ 

 

Summary and Discussion 

 Higher education researchers have long been interested in examining the experiences and 

outcomes of students who are the first in their families to go to college.  And countless studies 

have done this by categorizing students according to whether they are first-generation college 

students or not.  Unlike many other variables used in higher education studies, however, there is 

no consensus among researchers as to how broadly or narrowly first-generation status should be 

defined.  Is someone no longer a first-generation student if his or her parent(s) simply attended 

college at some point in time, or do their parents have to earn a degree for the student to no 

longer be considered first generation?  Does the level of degree pursued or earned by parents 
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matter?  And is it important whether just one parent or both parents have to meet the designated 

educational criteria? 

 In this study, we used data from a nationally-representative sample of students to 

determine whether the way in which researchers define first-generation status affects its 

association with the postsecondary aspirations and actions of students.  We considered eight 

alternative definitions of first-generation students, and found that the percentage of students 

identified as first-generation varied substantially across definitions. Thus who gets counted as a 

first-generation student can be greatly affected by the particulars of how one defines first-

generation status. This result alone has important implications for postsecondary institutions and 

government agencies to consider as they design programs to help first-generation college 

students succeed in academia because the cost of implementing such programs will naturally 

vary with the size of the group. For example, broadening the definition of first-generation 

students from “less than high school education” to “less than bachelor’s degree” may result in 

more than a doubling of the number of students who would be eligible to use such assistance 

programs. 

 Despite the large differences in the size of the groups of first-generation students in our 

study, we found that the signs and significance levels of the first-generation variables were for 

the most part consistent across definitions.  From the results, we would conclude that regardless 

of how we defined first-generation students, they were less likely than their counterparts to take 

steps to go to college and then to actually enroll in a postsecondary institution.  The differences 

in effects of first-generation status on the outcomes considered here may be smaller than first 

thought because at the same time that the group of first-generation students becomes broader, the 

reference group of non-first-generation students becomes more selective. Accordingly, while the 
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levels of outcomes for the groups shift up and down with the level of education used to define 

these groups, the differences between them remain fairly consistent. 

Looking across the models, the number of parents used to define first-generation college status 

only seems to matter at the enrollment decision. In this instance, students with exactly one parent 

without college experience are at a disadvantage relative to students with two college-educated 

parents, and students with neither parent having college experience are at the greatest 

disadvantage. These results show that the way in which first-generation status is defined matters 

the most in studies where the researcher seeks to explain college enrollment behavior and is less 

important at the predisposition stage for college. 

One remaining important question for researchers is: why are first-generation students -- 

regardless of how they are measured – less likely than their peers to want to go to college and to 

eventually enroll, and how does this relate to the way in which first-generation status should be 

measured? The act of having gone to college may help parents understand and transmit to their 

children what is needed to pursue a college education, and thus simply going to college may be 

an important defining line between students. Or perhaps it is only when parents earn a college 

degree that they understand the financial and non-financial benefits of college and encourage 

their children to do the same. In each of these instances, the effect of parental education on 

children is driven by the social capital and information that parents convey to their children that 

then translate into observed behavior. 

Alternatively, it could be that parental education serves as a measure of academic 

aptitude or ability that is often passed down to their children. In this case, the advantage 

experienced by students with college-educated parents is not due to their having better 

information about the benefits of college or being more socialized to attend college, but rather 
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that due to genetics they are more likely to succeed in college and thus more likely to pursue this 

option.  

Separating the “nature” versus “nurture” explanation of the first-generation effect on 

students is very difficult to do in practice. In ELS, data are only available on both biological 

parents when they were both currently residing in the household with the student. Our models 

showed that controlling for family income, which is correlated with parental education, led to a 

small reduction in the disadvantage faced by first-generation students but did not eliminate the 

connection. Likewise, the results from models where we controlled for measures of parental 

involvement in their children’s education suggest that this alone has a relatively small impact on 

the connection between first-generation status and postsecondary predisposition and enrollment.  

For now, the best advice for researchers who are developing survey instruments to collect 

information on parental education is to include a larger menu of alternatives for parents. In this 

way, researchers can easily test the sensitivity of their findings to the specific way in which first-

generation status is defined in their work.  It also has the potential to allow researchers to 

examine how the effects of first-generation college status change when particular factors are 

controlled for in statistical models. 

There are a number of promising future directions for research on first-generation college 

students that can complement the work that we presented here.  First, it would be helpful to 

determine whether the association between first-generation status and college enrollment varies 

with the type of postsecondary institution.  It is possible that ceteris paribus first-generation 

students are more likely to matriculate at institutions where their chances for success are greater, 

such as 2-year colleges and less-selective 4-year institutions.  Second, attention should be given 

to other indicators of interest in postsecondary education, such as whether a student took 
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advanced placement (AP) classes in high school, participated in extracurricular activities, and so 

on.  Finally, there are additional ways of measuring first-generation status that might be 

interesting to examine.  For example, is someone a first-generation college student if their 

parents did not go to college but one or more of their grandparents did?  Typically we only look 

at the student’s immediate family (parents) to make this determination, and perhaps it is the right 

way to do it if the benefits/costs are mainly imposed by parents and not grandparents. 
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Table 1: Means for Variables Used in the Study 

Variable       Mean 

Dependent Variables: 

 Take SAT or ACT     76.6% 

 Apply to College     86.2% 

 Enroll in College     82.3% 

First-Generation Status Variables: 

 Both Parents: HS Degree or Less   21.9% 

 Both Parents: Some AA or Less   32.0% 

 Both Parents: AA Degree or Less   42.8% 

 Both Parents: Some BA or Less   53.8% 

 At Least One Parent: HS Degree or Less  46.7% 

 At Least One Parent: Some AA or Less  58.3% 

 At Least One Parent: AA Degree or Less  67.9% 

 At Least One Parent: Some BA or Less  77.1% 

Student-Level Variables: 

 Female       51.6% 

 Male       48.0% 

 Missing: Gender       0.4% 

 White       74.6% 

 Black         8.9% 

 Asian       11.5% 

 Other Race        4.8% 

 Missing: Race        6.2% 

Hispanic      12.4% 

Missing: Ethnicity       1.0% 

 GPA Grade 9      2.93 

 GPA Grades 9-12     2.92 

 Score: Mathematics     5.19 

 Score: Reading     5.51 

Family-Level Variables: 

 Income Below $20,000      5.9% 

 Income $20K to $50K     27.7% 

 Income $50K to $100K    37.4% 

 Income Above $100K     18.1% 

 Missing: Income     10.9% 

 Number Siblings     2.06 

 Missing: Number of Siblings      5.7% 

 Number of Family Dependents   2.58 

 Missing: Number of Dependents     5.0% 

 

(Table continues) 
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Variable       Mean 

School-Level Variables: 

 Enrollments: Grade 10    299 

 Public       74.1% 

 Urban       30.0% 

 Suburban      50.7% 

 Free Lunch Students     20.0% 

 AP Students      15.2% 

 Missing: Free Lunch Students     7.5% 

 Missing: AP Students       6.4% 

New England        4.4% 

 Mid Atlantic      13.8% 

 E North Central     19.4% 

 W North Central       7.6% 

 South Atlantic      17.6% 

 E South Central       7.9% 

 W South Central       9.9% 

 Mountain        5.3% 

Parental Involvement Variables: 

 Discuss HS Courses w/Parents   27.9% 

 Discuss HS Activities w/Parents   35.5% 

 Discuss HS Grades w/Parents    45.4% 

 Discuss SAT or ACT w/Parents   16.2% 

 Discuss College w/Parents    41.0%  

 Missing: Discuss HS Courses w/Parents  12.5% 

 Missing: Discuss HS Activities w/Parents  12.7% 

 Missing: Discuss HS Grades w/Parents  12.9% 

 Missing: Discuss SAT or ACT w/Parents  13.2% 

 Missing: Discuss College w/Parents   13.3% 

----------------------------------------------------------------------------------------------  
Notes: Sample size is approximately 7,300 (rounded per NCES requirements).   
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Table 2: Breakdown of Dependent Variables by First-Generation Status 

 

Definition of First-

Generation College 

Student 

 

Y = Planned in Grade 10 on 

Taking the SAT or ACT 

 

 

Y = Applied to College 

 

Y = Enrolled in College 

1st Gen 
Non-1st 

Gen 

 

Gap 
1st Gen 

Non-1st 

Gen 

 

Gap 
1st Gen 

Non-1st 

Gen Gap 

Both Parents:  

HS or Less 
60.6% 81.1% -20.5% 71.2% 90.4% -19.2% 63.4% 87.6% -24.2% 

Both Parents:  

Some AA or Less 
64.2% 82.5% -18.3% 74.8% 91.5% -16.7% 67.2% 89.4% -22.2% 

Both Parents:  

AA or Less 
66.0% 84.6% -18.6% 77.2% 92.9% -15.7% 70.0% 91.4% -21.4% 

Both Parents:  

Some BA or Less 
68.3% 86.3% -18.0% 79.5% 93.9% -14.4% 72.3% 93.8% -21.5% 

At Least One Parent:  

HS or Less 
67.6% 84.6% -17.0% 78.0% 93.3% -15.3% 71.0% 92.1% -21.1% 

At Least One Parent: 

Some AA or Less 
69.8% 86.2% -16.4% 80.2% 94.5% -14.3% 73.9% 94.0% -20.1% 

At Least One Parent:  

AA or Less 
71.4% 87.6% -16.2% 81.8% 95.4% -13.6% 76.0% 95.4% -19.4% 

At Least One Parent: 

Some BA or Less 
72.6% 90.3% -17.7% 83.2% 96.2% -13.0% 77.8% 97.4% -19.6% 

Notes: Sample size is approximately 7,300 (rounded per NCES requirements).  All differences in means were statistically significant at the 0.1% significance 

level. 
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Table 3: Average Marginal Effects for Taking the SAT/ACT – Nested Models 

 (1) (2) (3) 

 Student  

Measures 

Plus Family & 

School 

Plus Parental 

Involvement 

Both Parents: HS -0.063*** -0.049*** -0.043** 

 (0.013) (0.015) (0.014) 

    

Female 0.067*** 0.066*** 0.051*** 

 (0.012) (0.012) (0.012) 

    

Black 0.127*** 0.114*** 0.099*** 

 (0.020) (0.021) (0.020) 

    

Asian 0.109*** 0.112*** 0.108*** 

 (0.024) (0.027) (0.027) 

    

All Other Races 0.001 0.016 0.016 

 (0.029) (0.029) (0.028) 

    

Hispanic -0.032 -0.038+ -0.036+ 

 (0.021) (0.022) (0.021) 

    

GPA Grade 9 0.088*** 0.089*** 0.073*** 

 (0.009) (0.009) (0.009) 

    

Score: Math 0.087*** 0.080*** 0.080*** 

 (0.011) (0.011) (0.010) 

    

Score: Reading 0.045*** 0.042*** 0.036*** 

 (0.010) (0.010) (0.010) 

    

Number of Siblings ----- -0.010* -0.008+ 

  (0.005) (0.004) 

    

Number of Dependents ----- 0.007 0.006 

  (0.006) (0.005) 

    

Income Below $20K ----- -0.008 0.000 

  (0.025) (0.025) 

    

Income $20K to $50K ----- -0.020 -0.010 

  (0.015) (0.014) 

    

Income Above $100K ----- 0.042+ 0.034 

  (0.024) (0.023) 

(Table continues)    
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 (1) (2) (3) 

 Student  

Measures 

Plus Family & 

School 

Plus Parental 

Involvement 

 

Enrollments: Grade 10 ----- 0.009** 0.008** 

  (0.003) (0.003) 

    

School: Urban ----- 0.001 -0.007 

  (0.023) (0.021) 

    

School: Suburban ----- -0.021 -0.023 

  (0.017) (0.016) 

    

School: Pct Free Lunch ----- -0.000 -0.000 

  (0.000) (0.000) 

    

School: Pct AP ----- 0.001 0.001 

  (0.001) (0.001) 

    

School: Public ----- -0.046+ -0.043+ 

  (0.024) (0.024) 

    

School: New England ----- 0.046 0.047 

  (0.034) (0.032) 

    

School: Mid Atlantic ----- 0.028 0.021 

  (0.028) (0.026) 

    

School: E North Central ----- 0.037 0.039 

  (0.025) (0.024) 

    

School: W North Central ----- 0.012 0.019 

  (0.028) (0.027) 

    

School: South Atlantic ----- 0.075** 0.064** 

  (0.025) (0.024) 

    

School: E South Central ----- 0.102*** 0.093*** 

  (0.029) (0.028) 

    

School: W South Central ----- 0.092*** 0.080*** 

  (0.025) (0.024) 

    

School: Mountain ----- 0.010 0.018 

  (0.031) (0.028) 

(Table continues)    
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 (1) (2) (3) 

 Student  

Measures 

Plus Family & 

School 

Plus Parental 

Involvement 

 

Discuss Courses w/Parents ----- ----- 0.014 

   (0.017) 

    

Discuss Activities w/Parents ----- ----- 0.051** 

   (0.016) 

    

Discuss Grades w/Parents ----- ----- 0.007 

   (0.015) 

    

Discuss SAT/ACT w/Parents ----- ----- 0.124*** 

   (0.025) 

    

Discuss College w/Parents ----- ----- 0.090*** 

   (0.017) 

Log Likelihood: Model -742,785 -730,302 -699,304 

Chi-Square 633.17*** 725.99*** 835.51*** 

Pseudo R2 0.16 0.17 0.21 
Sample size ~ 7,300. Log likelihood (null) = -884,514. Standard errors are shown in parentheses and were clustered 

at the school level. Dependent variable is whether student has taken or planned on taking the SAT or ACT during 

high school. Data are weighted using survey weights for participation in 10th grade. Reference category for race is 

white. Reference category for income is $50K to $100K. Reference category for parental education is at least one 

parent has attended college at some level. Model includes variables for missing income, ethnicity, siblings, 

dependents, race, and parental involvement variables. + p<.10, * p<.05, ** p<.01, *** p<.001. 
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Table 4: Average Marginal Effects of First-Generation Status on SAT/ACT Taking 

 

 

Model 

First-Generation 

Group: Parents w/o 

College  

Reference Group: 

Parents w/College  

Education Level for Defining “College” 

High School 

Degree or Less 

Some Associate-

Level Education or 

Less 

Associate’s 

Degree or Less 

Some Bachelor-

Level Education 

or Less 

1 Both Biological 

Parents1 

At Least One 

Biological Parent1 

-0.049** 

(0.016) 

-0.048** 

(0.015) 

-0.053*** 

(0.014) 

-0.058*** 

(0.015) 

2 Both Parents2  At Least One Parent2 -0.049*** 

(0.015) 

-0.043** 

(0.014) 

-0.050*** 

(0.013) 

-0.053*** 

(0.014) 

3 One or More Parent2 Both Parents2 -0.030* 

(0.014) 

-0.024 

(0.015) 

-0.032+ 

(0.017) 

-0.059** 

(0.020) 

 

 

4 

Both Parents2 Both Parents2 -0.055*** 

(0.017) 

-0.044** 

(0.017) 

-0.052** 

(0.018) 

-0.075*** 

(0.021) 

Only Male Parent2 Both Parents2 -0.015 

(0.018) 

-0.003 

(0.019) 

-0.015 

(0.023) 

-0.054+ 

(0.028) 

Only Female Parent2 Both Parents2 -0.008 

(0.019) 

-0.003 

(0.019) 

0.006 

(0.021) 

-0.016 

(0.024) 
Notes: 1Sample only includes students who live with both biological parents (n ~ 6,000). 2Sample includes students who reside with two parents: biological, step, 

adopted, or foster (n ~ 7,300). Numbers represent average marginal effects. Standard errors are shown in parentheses and were clustered at the school level. 

Dependent variable is whether student had taken or planned on taking the SAT or ACT during high school. Data are weighted using survey weights for 

participation in 10th grade. Each logistic regression model also controlled for gender, race, student academic performance, number of siblings, number of 

dependents, family income, school characteristics, and parental involvement measures (model (3) from Table 3). + p<.10, * p<.05, ** p<.01, *** p<.001. 
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Table 5: Average Marginal Effects for Applying to College – Nested Models 

 (1) (2) (3) (4) 

 Student 

Measures 

Plus Family 

& School 

Plus Parental 

Involvement 

Plus 

SAT/ACT 

Both Parents: HS -0.085*** -0.069*** -0.067*** -0.063*** 

 (0.010) (0.011) (0.011) (0.011) 

     

Female 0.024* 0.025* 0.020* 0.016+ 

 (0.010) (0.010) (0.010) (0.009) 

     

Black 0.098*** 0.099*** 0.094*** 0.083*** 

 (0.017) (0.017) (0.017) (0.017) 

     

Asian 0.059** 0.068*** 0.070*** 0.058** 

 (0.019) (0.020) (0.020) (0.020) 

     

All Other Races -0.020 -0.002 0.001 -0.004 

 (0.019) (0.019) (0.019) (0.019) 

     

Hispanic 0.025 0.035* 0.033+ 0.038* 

 (0.016) (0.017) (0.017) (0.017) 

     

GPA Grades 9-12 0.135*** 0.138*** 0.133*** 0.125*** 

 (0.008) (0.008) (0.008) (0.008) 

     

Score: Math 0.024** 0.014 0.015+ 0.008 

 (0.009) (0.009) (0.009) (0.009) 

     

Score: Reading 0.029*** 0.024** 0.022** 0.018* 

 (0.008) (0.008) (0.008) (0.008) 

     

Number of Siblings ----- -0.010** -0.010** -0.009** 

  (0.004) (0.004) (0.004) 

     

Number of Dependents ----- 0.006 0.006 0.005 

  (0.004) (0.004) (0.004) 

     

Income Below $20K ----- -0.034+ -0.032+ -0.031 

  (0.019) (0.019) (0.019) 

     

Income $20K to $50K ----- -0.008 -0.006 -0.005 

  (0.012) (0.012) (0.012) 

     

Income Above $100K ----- 0.075*** 0.073*** 0.071*** 

  (0.021) (0.021) (0.021) 

(Table continues)     
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 (1) (2) (3) (4) 

 Student 

Measures 

Plus Family 

& School 

Plus Parental 

Involvement 

Plus 

SAT/ACT 

 

Enrollments: Grade 10 ----- 0.004+ 0.003 0.002 

  (0.002) (0.002) (0.002) 

     

School: Urban ----- -0.003 -0.005 -0.005 

  (0.015) (0.015) (0.015) 

     

School: Suburban ----- -0.013 -0.013 -0.012 

  (0.013) (0.013) (0.012) 

     

School: Pct Free Lunch ----- 0.000 0.000 0.000 

  (0.000) (0.000) (0.000) 

     

School: Pct AP Courses ----- 0.001* 0.001** 0.001* 

  (0.000) (0.000) (0.000) 

     

School: Public  -0.089*** -0.086*** -0.082*** 

  (0.019) (0.018) (0.018) 

     

School: New England  0.047+ 0.047+ 0.043+ 

  (0.025) (0.025) (0.024) 

     

School: Mid Atlantic  0.086*** 0.084*** 0.083*** 

  (0.022) (0.022) (0.021) 

     

School: E North Central  0.069*** 0.071*** 0.066*** 

  (0.018) (0.018) (0.018) 

     

School: W North Central  0.029 0.032 0.030 

  (0.023) (0.023) (0.022) 

     

School: South Atlantic  0.045* 0.043* 0.037* 

  (0.018) (0.018) (0.018) 

     

School: E South Central  0.032 0.032 0.024 

  (0.021) (0.021) (0.020) 

     

School: W South Central  0.026 0.022 0.015 

  (0.019) (0.019) (0.018) 

     

School: Mountain  -0.014 -0.012 -0.014 

  (0.019) (0.019) (0.018) 

(Table continues)     
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 (1) (2) (3) (4) 

 Student 

Measures 

Plus Family 

& School 

Plus Parental 

Involvement 

Plus 

SAT/ACT 

 

Discuss Courses w/Parents ----- ----- -0.025+ -0.024+ 

   (0.015) (0.015) 

     

Discuss Activities w/Parents ----- ----- 0.015 0.008 

   (0.014) (0.013) 

     

Discuss Grades w/Parents ----- ----- 0.008 0.007 

   (0.012) (0.012) 

     

Discuss SAT/ACT w/Parents ----- ----- 0.009 0.003 

   (0.019) (0.019) 

     

Discuss College w/Parents ----- ----- 0.051*** 0.040** 

   (0.013) (0.013) 

     

Planned on Taking SAT or ACT ----- ----- ----- 0.068*** 

    (0.009) 

Log Likelihood: Model -530721 -512368 -506837 -499310 

Chi-Square 769.08 985.04 999.42 1065.35 

Pseudo R2 0.22 0.24 0.25 0.26 
Sample size ~ 7,300. Log likelihood (null) = -676,204. Standard errors are shown in parentheses and were clustered 

at the school level. Dependent variable is whether student applied to college. Data are weighted using survey 

weights for participation in 10th grade. Reference category for race is white. Reference category for income is $50K 

to $100K. Reference category for parental education is at least one parent has attended college at some level. Model 

includes variables for missing income, ethnicity, siblings, dependents, race, and parental involvement variables. 

 + p<.10, * p<.05, ** p<.01, *** p<.001 
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Table 6: Average Marginal Effects of First-Generation Status on Applying to College 

 

 

Model 

First-Generation 

Group: Parents w/o 

College 

Reference Group: 

Parents w/College 

Education Level Defining “College” 

High School 

Degree or Less 

Some Associate-

Level Education or 

Less 

Associate’s 

Degree or Less 

Some Bachelor-

Level Education 

or Less 

1 Both Biological 

Parents1 

At Least One 

Biological Parent1 

-0.073*** 

(0.012) 

-0.069*** 

(0.012) 

-0.065*** 

(0.013) 

-0.058*** 

(0.013) 

2 Both Parents2  At Least One Parent2 -0.069*** 

(0.011) 

-0.056*** 

(0.011) 

-0.053*** 

(0.011) 

-0.046*** 

(0.012) 

3 One or More Parent2 Both Parents2 -0.059*** 

(0.012) 

-0.051*** 

(0.013) 

-0.047** 

(0.015) 

-0.039* 

(0.019) 

 

 

4 

Both Parents2 Both Parents2 -0.087*** 

(0.014) 

-0.072*** 

(0.014) 

-0.064*** 

(0.016) 

-0.053** 

(0.020) 

Only Male Parent2 Both Parents2 -0.020 

(0.016) 

-0.029+ 

(0.017) 

-0.024 

(0.020) 

-0.010 

(0.025) 

Only Female Parent2 Both Parents2 -0.051*** 

(0.014) 

-0.022 

(0.016) 

-0.011 

(0.018) 

-0.009 

(0.023) 
Notes: 1Sample only includes students who live with both biological parents (n ~ 6,000). 2Sample includes students who reside with two parents: biological, step, 

adopted, or foster (n ~ 7,300). Numbers represent average marginal effects. Standard errors are shown in parentheses and were clustered at the school level. 

Dependent variable is whether student enrolled in any college. Data are weighted using survey weights for participation in 10th grade. Each logistic regression 

model also controlled for gender, race, number of siblings, number of dependents, family income, school characteristics, and parental involvement measures 

(model (3) from Table 5). + p<.10, * p<.05, ** p<.01, *** p<.001. 
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Table 7: Average Marginal Effects for Enrolling in College – Nested Models 

 (1) (2) (3) (4) (5) 

 Student Measures Plus Family & 

School 

Plus Parental 

Involvement 

Plus SAT/ACT Plus Apply 

Both Parents: HS -0.098*** -0.058*** -0.057*** -0.053*** -0.021* 

 (0.011) (0.011) (0.011) (0.011) (0.010) 

      

Female 0.031** 0.031** 0.026* 0.022* 0.015+ 

 (0.011) (0.011) (0.010) (0.010) (0.008) 

      

Black 0.088*** 0.100*** 0.089*** 0.079*** 0.034* 

 (0.019) (0.018) (0.018) (0.018) (0.015) 

      

Asian 0.074*** 0.074*** 0.072*** 0.061** 0.030* 

 (0.019) (0.019) (0.019) (0.019) (0.014) 

      

All Other Races -0.062** -0.045* -0.044* -0.046* -0.045** 

 (0.021) (0.020) (0.020) (0.019) (0.015) 

      

Hispanic 0.010 0.017 0.016 0.021 0.001 

 (0.019) (0.019) (0.019) (0.019) (0.015) 

      

GPA Grades 9-12 0.162*** 0.165*** 0.158*** 0.150*** 0.081*** 

 (0.008) (0.008) (0.008) (0.008) (0.007) 

      

Score: Math 0.046*** 0.029** 0.029** 0.024* 0.019* 

 (0.009) (0.009) (0.009) (0.009) (0.008) 

      

Score: Reading 0.030*** 0.022** 0.020* 0.016* 0.008 

 (0.008) (0.008) (0.008) (0.008) (0.007) 

      

Number of Siblings ----- -0.017*** -0.016*** -0.015*** -0.010** 

  (0.004) (0.004) (0.004) (0.003) 

      

Number of Dependents ----- 0.008+ 0.007 0.006 0.004 

  (0.005) (0.005) (0.005) (0.004) 
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 (1) (2) (3) (4) (5) 

 Student Measures Plus Family & 

School 

Plus Parental 

Involvement 

Plus SAT/ACT Plus Apply 

      

Income Below $20K ----- -0.106*** -0.103*** -0.103*** -0.085*** 

  (0.019) (0.019) (0.019) (0.016) 

      

Income $20K to $50K ----- -0.053*** -0.049*** -0.048*** -0.046*** 

  (0.012) (0.012) (0.011) (0.010) 

      

Income Above $100K ----- 0.078*** 0.076*** 0.074*** 0.037* 

  (0.021) (0.021) (0.022) (0.018) 

      

Enrollments Grade 10 ----- 0.007** 0.007** 0.006* 0.004* 

  (0.002) (0.002) (0.002) (0.002) 

      

School: Urban ----- 0.021 0.017 0.017 0.022 

  (0.017) (0.017) (0.017) (0.014) 

      

School: Suburban ----- 0.001 -0.001 0.001 0.005 

  (0.013) (0.013) (0.013) (0.011) 

      

School: Pct Free Lunch ----- -0.000 -0.000 -0.000 -0.000* 

  (0.000) (0.000) (0.000) (0.000) 

      

School: Pct AP Courses ----- 0.001* 0.001* 0.001* 0.000 

  (0.001) (0.000) (0.000) (0.000) 

      

School: Public ----- -0.111*** -0.111*** -0.107*** -0.056*** 

  (0.021) (0.020) (0.020) (0.015) 

      

School: New England ----- 0.044+ 0.045+ 0.041 0.020 

  (0.027) (0.026) (0.025) (0.020) 

      

School: Mid Atlantic ----- 0.057** 0.057** 0.055** 0.013 

  (0.021) (0.021) (0.020) (0.016) 
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 (1) (2) (3) (4) (5) 

 Student Measures Plus Family & 

School 

Plus Parental 

Involvement 

Plus SAT/ACT Plus Apply 

      

School: E North Central ----- 0.042* 0.044* 0.040* 0.004 

  (0.020) (0.020) (0.020) (0.017) 

      

School: W North Central ----- 0.019 0.023 0.021 0.000 

  (0.023) (0.022) (0.022) (0.018) 

      

School: South Atlantic ----- 0.020 0.016 0.010 -0.010 

  (0.018) (0.017) (0.017) (0.015) 

      

School: E South Central ----- 0.032 0.031 0.023 0.011 

  (0.023) (0.022) (0.022) (0.019) 

      

School: W South Central ----- 0.004 -0.002 -0.009 -0.015 

  (0.018) (0.018) (0.018) (0.016) 

      

School: Mountain ----- 0.001 0.007 0.006 0.015 

  (0.021) (0.021) (0.021) (0.019) 

      

Discuss HS Courses w/Parents ----- ----- 0.016 0.016 0.032* 

   (0.015) (0.015) (0.013) 

      

Discuss HS Activities w/Parents ----- ----- -0.001 -0.007 -0.013 

   (0.014) (0.014) (0.012) 

      

Discuss HS Grades w/Parents ----- ----- 0.009 0.009 0.002 

   (0.013) (0.012) (0.010) 

      

Discuss SAT/ACT w/Parents ----- ----- 0.038* 0.033+ 0.026+ 

   (0.019) (0.019) (0.016) 

      

Discuss College w/Parents ----- ----- 0.048*** 0.037** 0.017 

   (0.013) (0.013) (0.011) 
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 (1) (2) (3) (4) (5) 

 Student Measures Plus Family & 

School 

Plus Parental 

Involvement 

Plus SAT/ACT Plus Apply 

      

Planned on Taking SAT or ACT ----- ----- ----- 0.065*** 0.026** 

    (0.011) (0.009) 

      

Applied to College ----- ----- ----- ----- 0.240*** 

     (0.006) 

Log Likelihood: Model -579,671 -546,014 -538,320 -531,983 -406,781 

Chi-Square 847.31*** 1027.09*** 1111.59*** 1176.67*** 1272.93*** 

Pseudo R2 0.25 0.30 0.31 0.32 0.48 
Sample size ~ 7,300. Log likelihood (null) = -777,267. Standard errors are shown in parentheses and were clustered at the school level. Dependent variable is 

whether student enrolled in college. Data are weighted using survey weights for participation in 10th grade. Reference category for race is white. Reference 

category for income is $50K to $100K. Reference category for parental education is at least one parent attended college at some level. Model includes variables 

for number of dependents, missing income, ethnicity, siblings, dependents, race, and family involvement measures. + p<.10, * p<.05, ** p<.01, *** p<.001 
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Table 8: Average Marginal Effects of First-Generation Status on Enrolling in College 

 

 

Model 

First-Generation 

Group: Parents w/o 

College 

Reference Group: 

Parents w/College 

Education Level for Defining “College” 

High School 

Degree or Less 

Some Associate-

Level Education 

or Less 

Associate’s 

Degree or Less 

Some Bachelor-

Level Education 

or Less 

1 Both Biological 

Parents1 

At Least One 

Biological Parent1 

-0.064*** 

(0.012) 

-0.059*** 

(0.012) 

-0.052*** 

(0.013) 

-0.075*** 

(0.014) 

2 Both Parents2  At Least One Parent2 -0.057*** 

(0.011) 

-0.050*** 

(0.011) 

-0.047*** 

(0.011) 

-0.069*** 

(0.012) 

3 One or More Parent2 Both Parents2 -0.072*** 

(0.011) 

-0.080*** 

(0.013) 

-0.077*** 

(0.016) 

-0.112*** 

(0.025) 

 

 

4 

Both Parents2 Both Parents2 -0.089*** 

(0.013) 

-0.091*** 

(0.014) 

-0.088*** 

(0.017) 

-0.127*** 

(0.025) 

Only Male Parent2 Both Parents2 -0.051*** 

(0.016) 

-0.078*** 

(0.018) 

-0.076*** 

(0.022) 

-0.083** 

(0.029) 

Only Female Parent2 Both Parents2 -0.068*** 

(0.014) 

-0.055** 

(0.017) 

-0.045* 

(0.020) 

-0.071* 

(0.028) 
Notes: 1Sample only includes students who live with both biological parents (n ~ 6,000). 2Sample includes students who reside with two parents: biological, step, 

adopted, or foster (n ~ 7,300). Numbers represent average marginal effects. Standard errors are shown in parentheses. Dependent variable is whether student 

enrolled in any college. Data are weighted using survey weights for participation in 10th grade. Each logistic regression model also controlled for gender, race, 

number of siblings, number of dependents, family income, school characteristics, and parental involvement measures (model (3) from Table 7). + p<.10, * p<.05, 

** p<.01, *** p<.001. 

 

 

 


