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ABSTRACT OF THE DISSERTATION
The Impact of High School Socioeconomic Composition on
College Enrollment, Persistence, and Graduation:
A Multilevel Multiple Group Analysis
by
Allan Taing
Doctor of Philosophy, Graduate Program in Education
University of California, Riverside, December 2016
Dr. Gregory J. Palardy, Chairperson
Since Equality of Educational Opportunity was published in 1966, evidence has
accumulated supporting the Coleman Report’s original finding that socioeconomicallysegregated schools depress educational outcomes. Research over the past half century
indicates that the socioeconomic composition (SEC) of a school – as measured by the
average socioeconomic status (SES) of its students – is associated with student
achievement and attainment above and beyond individual SES. In the context of growing
income inequality and rising neighborhood and school segregation across the country,
this study addressed gaps in the school effectiveness literature by examining the
relationship between high school SEC and sequential outcomes of college enrollment,
persistence, and graduation. Drawing on a nationally-representative sample of public high
school students from the Educational Longitudinal Study of 2002, this quantitative study
employed a multilevel multiple group analysis approach to unpack the SEC effect by
investigating differential effects across SEC settings and the mechanisms through which
SEC is theorized to impact student outcomes. Results indicate that high school SEC has a
vi

robust association with success along the entire college pipeline; students who attended
higher SEC schools were more likely to enroll at 4-year institutions than not enroll
(ES = .16), to enroll at 4-year than 2-year institutions (ES = .19), to persist into the third
year (ES = .10), and to ultimately graduate with a bachelor’s degree (ES = .13). Effect
sizes were consistent for students regardless of individual SES. The distal effect of SEC
was due in part to its indirect effect through mediating factors of college readiness and
institutional start level. SEC could be partially explained by the underlying mechanisms
of peer influences and school practices – especially the effect of close friends and the
normative peer environment. Overall, the findings from this study suggest that addressing
the negative long-term impact of class-based school segregation on college access and
completion necessitates the integration of public schools along socioeconomic lines.
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CHAPTER 1
INTRODUCTION
Overview
This chapter introduces the problem of student attrition along the educational
pipeline towards earning a bachelor’s degree. This is followed by scholarly evidence
documenting the impact of high school socioeconomic composition on student outcomes,
and then highlights growing concern that increasing income inequality in the country
today is exacerbating school segregation by class. Finally, this chapter provides the
purpose of the study, implications of the study, and concludes with five research
questions.
The College Pipeline Problem
Educators and policymakers in the United States have put higher education on a
pedestal, and the oft-cited evidence suggests, justifiability so. A considerable earnings
gap separates those with a college degree and those with only a high school diploma; men
in the former earned on average $35,000 more annually than men in the latter, and the
gap for women was $23,000 (Autor, 2014). Over the course of their lifetime, bachelor’s
degree holders earn $1 million more than those with a high school education (Carnevale,
Rose, & Cheah, 2014). Due to the changing nature of the global economy and workforce,
the gap in earnings by educational attainment is growing (Baum, Ma, & Payea, 2013;
Carnevale et al., 2014). In addition to the financial advantages, college graduates are
more likely to engage in their communities, practice healthier lifestyles, and invest more
time with their children (Baum et al., 2013; Pascarella & Terenzini, 2005). Not only does
1

education provide benefits to the individual, society also prospers through increased
economic productivity, reduced expenditures on publicly-funded services, and lowered
crime rates (Perna, 2006). Simply put, “participation in postsecondary education
improves the quality of civil society” (Baum et al., 2013, p. 10). Adolescents have heard
this message loud and clear; college enrollment rates have been increasing over the past
few decades (Brint & Clotfelter, 2016). In 2013, of those who completed high school
nationwide, close to two-thirds of these students enrolled immediately in college
(National Center for Education Statistics [NCES], 2016a).
Regrettably, the issue of college completion is a problem facing higher education.
Many students who aspire to earn bachelor’s degrees ultimately fail to do so. For the
most recent national cohort of first-time full-time freshmen attending 4-year colleges and
universities, the four-year graduation rate was 39%, the five-year rate was 55%, and the
six-year rate was 59% (NCES, 2016a). In addition, college degree attainment disparities
manifest across racial, ethnic, and socioeconomic lines (Brint & Clotfelter, 2016; Cahalan
& Perna, 2015; Duncan & Murnane, 2011; Tierney & Duncheon, 2015). Graduation rates
vary considerably across race/ethnicity groups; the six-year graduation rates were 70%
for Asians, 63% for Whites, 53% for Hispanics/Latinos, 41% for African Americans, and
41% for Native Americans (NCES, 2016a). Completion rates also vary according to
class; by the time young adults turn 24 years old, only 9% of those in the bottom income
quartile have earned bachelor’s degrees, while 77% of those in the top income quartile
have graduated (Cahalan & Perna, 2015).
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Moreover, the issue of college access is another problem facing higher education.
College enrollment and preparation patterns disproportionately favor some student
groups while disadvantaging others – particularly students who are first-generation, lowincome, and/or of color. In an analysis of students from the 1979 to 1982 birth cohorts,
Bailey and Dynarski (2011) found that only 29% of students from the lowest income
quartile enrolled in college, while 80% of students in the top income quartile enrolled. In
a phenomenon called “undermatching,” researchers have documented that highachieving, low-income students are more likely to enroll at less-selective institutions than
their academic record would indicate – even though the selective institutions they are
academically qualified for would cost less to attend than the 2-year and non-selective 4year institutions they end up at (Fosnacht, 2014; Hoxby & Avery, 2013; Smith, Pender, &
Howell, 2013). The issue of college preparation also contributes to the problem of college
access as it relates to remediation. Students who enter college unprepared for collegelevel coursework are less likely to persist and graduate (Adelman, 1999, 2006), and
underrepresented students are overrepresented in these remedial classes across both 2year and 4-year institutions (Attewell, Lavin, Domina, & Levey, 2006; Tierney &
Duncheon, 2016). The social and individual costs of remedial education are staggering.
Public colleges and universities alone are estimated to spend over $1 billion annually on
pre-collegiate coursework (Bettinger & Long, 2009). The annual direct additional cost to
college students nationwide who complete remedial coursework has been recently
estimated at $1.5 billion (Barry & Dannenberg, 2016).
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The failure of the country’s educational system to prepare, enroll, retain, and
graduate college students – and the attrition of students at each of these benchmarks – is
characterized by many colloquially as a “leaky college pipeline.” In regards to research
on college outcomes, there is a considerable amount of literature on high school student
characteristics that are associated with college outcomes (Adelman, 1999, 2006; Perna,
2004; You & Nguyen, 2012). However, there is a general lack of knowledge and
understanding about how high schools impact postsecondary student outcomes (Altonji &
Mansfield, 2011; Palardy, 2013). Research linking the two is important because
secondary schools play a pivotal role in ensuring that students have access to college and
succeed in college; the “status quo is unacceptable on many levels” and it is “especially
objectionable” because underrepresented students are disproportionately affected with the
current challenges facing higher education (Tierney & Hagedorn, 2002, pp. 1-2).
Therefore, it is important to investigate the characteristics of high schools that can
facilitate postsecondary outcomes to address leaks along the college pipeline. Recent
findings suggest that one characteristic of high schools – socioeconomic composition –
could have an enduring effect on students.
The Salience of Socioeconomic Composition
Although it is half a century old, Equality of Educational Opportunity (Coleman
et al., 1966) remains salient in educational research. Commonly referred to as the
Coleman Report, the study was commissioned after passage of the Civil Rights Act of
1964 with the purpose of examining inequality of educational opportunity in the United
States. Moving beyond previous research focusing on educational inputs, the report shed
4

light on the inequality of educational outputs, considered at the time a “paradigm shift in
research on school quality” (Coleman, 1990, p. 2). Perhaps the most surprising and
contentious finding was that segregation of schools by class – not by race – led to
inequality of educational outcomes. “The social composition of the student body,”
Coleman et al. (1966) stated, “is more highly related to achievement, independently of
the student’s own social background, than is any school factor” (p. 325).
Indeed, over the past 50 years, evidence has accumulated backing the Coleman
Report’s original finding that attending socioeconomically segregated schools negatively
impacts educational outcomes. Research indicates that even after accounting for a wide
range of individual and institutional characteristics, the socioeconomic composition
(SEC) of a school – simply measured by taking the average SES of its students – impacts
numerous educational outcomes above and beyond students’ individual SES
(Konstantopoulos, 2006; Van Ewijk & Sleegers, 2010). Kahlenberg (2001) succinctly
summarized the stigma of socioeconomically-segregated schools, stating that “when
public schools educate poor students separately from other students, the high-poverty
schools do not normally provide an equal, or even adequate, education to their students”
(p. 2).
Two prominent theories have been advanced to explain why SEC is important for
student achievement. SEC is believed by many to serve as a proxy measure for the effect
of peers and school practices on student achievement. Specifically, SEC influences
educational outcomes directly through peer effects that amplify collective student
attitudes, behaviors, and beliefs; and SEC also influences educational outcomes indirectly
5

through school practices associated with SEC, which in turn impacts outcomes (Borman
& Dowling, 2010; Harris, 2010; Kahlenberg, 2001; Palardy, 2013; Perry, 2012; Thrupp,
1999; Van Ewijk & Sleegers, 2010; Willms, 2010).
Researchers have found that SEC impacts an array of educational outcomes,
including achievement (Everson & Millsap, 2004; Hogrebe & Tate, 2010; Jennings,
Deming, Jencks, Lopuch, & Schueler, 2015; Konstantopoulos, 2006; McConney & Perry,
2010a, 2010b; Mickelson & Bottia, 2010; Rumberger & Palardy, 2005a), learning (Lee,
Smith, & Croninger, 1997; Newton, 2010; Palardy, 2008), and attainment (Crosnoe,
2009; Jencks & Mayer, 1990; Palardy, 2013; You & Nguyen, 2012). Attending
socioeconomically segregated schools also influences students’ educational aspirations
(Alvarado & An, 2015; Dupriez, Monseur, Campenhoudt, & Lafontaine, 2012; Legewie
& DiPrete, 2014; Wells, 2010), occupational aspirations (Rowan-Kenyon, Perna, &
Swan, 2011), and deprives them of access to crucial college-going resources
(McDonough, 1997; Perna et al., 2008; Perna & Steele, 2011).
Emerging findings also suggest a link between high school SEC and distal
postsecondary outcomes, indicating that secondary schools have lasting effects on
students (Engberg & Wolniak, 2010, 2014; Hill, 2008; Kim & Nuñez, 2013; Kim, D. H.,
2012; Klugman, 2012; Palardy, 2013, 2015). In a recent study, Palardy (2013) found that
after controlling for student background variables and other school factors, students who
attend high SEC schools are 68% more likely to attend 4-year colleges than students at
low SEC schools. Similarly, the outcomes of interest in other articles have predominantly
been college enrollment by sector or enrollment by selectivity under the notion that the
6

SEC effect is mostly proximal and likely fades once students are removed from the high
school context. However, the amount of research in this area is modest. Researching the
SEC effect across institutional levels by looking at whether high school SEC facilitates
success along the college pipeline from enrollment, to persistence, and ultimately towards
degree attainment is a logical extension to this literature. This present study builds upon
on this recent research and attempts to fill this knowledge gap.
The Growing Concern of Inequality
The issue of socioeconomic segregation in schools remains a pressing topic in
light of the pervasive income inequality in this country. The growing income gap
between the rich and poor is reflected in the increasing disparity in educational
opportunities, resources, and outcomes between the rich and poor; moreover, students of
color and communities of color disproportionately bear the brunt of these inequities
(Bailey & Dynarski, 2011; Berliner, 2006; Duncan & Murnane, 2011, 2014; Farkas,
2011; Jacob & Linkow, 2011; National Equity Atlas, 2016; Putnam, 2015; Reardon,
2011). Berliner (2006) succinctly and embarrassingly points out “that poverty in the
United States is greater and of longer duration than in other rich nations” (p. 949).
No matter how you slice it, the gap is growing. While the country’s per capita
gross domestic product doubled from 1977 to 2007, household incomes at the 20th
percentile only grew seven percent during this timeframe while it increased 34 percent
for families in the 80th percentile (Duncan & Murnane, 2011). Over the past 25 years, the
net worth of college-educated households grew by 47 percent but it actually decreased 17
percent for high school-educated (or less) households (Putnam, 2015). Achievement gaps
7

in mathematics and reading of greater than one standard deviation exist between middle
and high school students in the top and bottom SES quintiles (Farkas, 2011). After
controlling for student background factors, the educational expectations of students in
high school is predictive of future educational and occupational attainment;
unfortunately, the proportion of high school students in the top SES quintiles desiring to
earn a bachelor’s degree is significantly higher than their lower SES peers (Jacob &
Linkow, 2011). Evidence suggests part of the differences are due to peer influences and
the organizational habitus of schools, both of which are linked with SEC (McDonough,
1997; Palardy, 2015).
The income gap is also reflected in college outcomes including admissions,
enrollment, persistence, and graduation (Bailey & Dynarski, 2011; Cahalan & Perna,
2015; Carnevale & Rose, 2003; Engberg, 2012). College degree attainment gaps have
increased over the past few decades; in 1970 students in the top quarter of households by
income were six times more likely than students from low-income families in the bottom
quarter of households to earn a bachelor’s degree by age 24 (40 percent versus 6 percent),
unfortunately that has increased and in 2013 the degree attainment gap was eight-fold
between the top and bottom quartiles at 77 percent versus 9 percent, respectively
(Cahalan & Perna, 2015). Sadly, for eighth graders, family SES is more likely to
determine college graduation than test scores (Putnam, 2015). In a feedback loop, these
educational gaps lead to further income gaps:
Because education has been the dominant pathway to upward intergenerational
mobility in the United States, the growing gap in educational attainments between
8

children from low- and upper-income families is likely to perpetuate income
inequality in future generations and undermine the mobility that has been a central
part of the American Dream. (Duncan & Murnane, 2014, p. 20)
The widening income gap is concerning for educators and researchers alike
because of the threat that rising neighborhood income segregation is leading to increased
school socioeconomic segregation, and ultimately result in the perpetuation of
educational inequality. Scholars have observed that residential segregation by income is
increasing across all racial and ethnic groups (Jargowsky, 2014; Reardon & Bischoff,
2011). Drawing on income-segregation patterns, Reardon (2011) speculates that schools
may already be diverging and becoming more segregated socioeconomically, “because
residential patterns are closely linked to school-attendance patterns, the rise of residential
income segregation has likely led to a concurrent rise in school segregation by income”
(pp. 109-110). Recent findings by Owens (2016) suggest that prior research on rising
neighborhood segregation may actually be underestimating school segregation by class.
Slicing income, neighborhood, and school district trends from 1990 to 2010 by
households with and without children, Owens (2016) found that segregation by income,
neighborhood, and school district boundaries increased only among families with
children, but not among households without children. Based on this noteworthy
difference, Owens (2016) suggested that “policymakers need to consider new ideas in
breaking the link between neighborhood residence and school attendance to thwart the
increasing pace of segregation between neighborhoods, schools, and school districts
among families with children” (p. 19).
9

Because of the threat that socioeconomic segregation poses for students,
educators are increasingly using socioeconomic status (SES) as a factor in student
assignments to schools. Potter, Quick, and Davies (2016) recently documented 91 school
districts and charter networks in the United States that consider SES when placing
students to schools; this number has more than doubled since 2007. These school districts
with socioeconomic integration policies enroll more than 4 million students in 32
different states and represent 8 percent of all public-school students nationwide (Potter,
Quick, & Davies, 2016). School integration by SES is becoming a mainstream
educational issue. President Obama’s 2017 budget includes $120 million for a “Stronger
Together” grant program “which would encourage the development of innovative,
ambitious plans to increase socioeconomic diversity through voluntary, communitysupported strategies and expand existing efforts in states and communities” (U.S.
Department of Education, 2016, para. 4).
Purpose of the Study
Over the past 50 years, scholars have affirmed the significant effect of SEC on
student outcomes, and recent findings have supported an enduring SEC effect into
college. During this same timeframe, the income gap between the rich and poor has
widened, and so have the gaps along educational measures. Recently, numerous
stakeholders have prioritized increasing the number of college graduates in this country.
Given these frames of reference, the purpose of this dissertation is to address gaps in the
school effectiveness literature by examining the high school factors that contribute to
college pipeline departure by studying the relationship between high school
10

socioeconomic composition and sequential outcomes of college enrollment, persistence,
and graduation. Drawing on a nationally-representative sample of students from the
Educational Longitudinal Study of 2002, this study will employ a multilevel multiple
group analysis approach to unpack the SEC effect by investigating differential effects
across SEC settings and the mechanisms through which SEC is theorized to impact
student outcomes.
Implications of the Study
There are two important implications for this study, including policy implications
and equity implications.
This study will have policy implications because it will compare the relative
strength of high school peer effects and high school practices on college outcomes. That
is because the cause of the SEC effect – whether it is due to peer effects or due to school
practices – determines the appropriate response by educational stakeholders (Harris,
2010). If SEC affects achievement primarily through malleable school practices that are
alterable by educators, then SEC may be an easier problem to address because reforming
and improving school practices and policies at the school sites would be sufficient to
overcome the negative effects of students attending socioeconomically-segregated
schools. However, if the cause of the SEC effect is primarily due to peer effects, then the
only effective recourse would be to take on the challenging and controversial step of
desegregating schools to ensure that schools have a diverse mix of students across class
lines to promote positive peer interactions that are only present when students are not
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segregated in socioeconomically-deprived schools (Kahlenberg, 2001; Liu, Van Damme,
Gielen, & Noortgate, 2015; Rumberger & Palardy, 2005a).
Studying SEC has equity implications as well. Broadly speaking, by moving away
from a decontextualized approach viewing all schools as equal to a more contextualized
approach that acknowledges the existence and impact of SEC, this study advances school
effectiveness research towards greater social justice. A contextualized approach that
recognizes the impact of social and economic disparities in reproducing educational
inequality could allow schools to be fairly evaluated on student outcomes (Berliner,
2006; Thrupp & Lupton, 2006). In addition, this approach “could give rise to … a fairer
distribution of resources, and the provision of more appropriate advice and support to
schools in less favourable contexts … All of these, we argue, would enable better
responses to the needs of marginalized school populations” (Thrupp & Lupton, 2006, p.
311). And specifically, by exploring the relationship between SEC and college outcomes
this study will promote equity and social justice. Low SEC schools enroll significantly
larger proportions of students of color than high SEC schools (Engberg & Wolniak, 2014;
National Equity Atlas, 2016; Palardy, 2013). In 2014, across all public elementary,
middle, and high schools, 42 percent of students of color attended high-poverty schools
where more than three-fourths of students were eligible for free/reduced lunch; only eight
percent of White students attended these high-poverty schools. This study will examine if
students attending these socioeconomically segregated high schools – through no fault of
their own – are less likely to reach positive college outcomes later on in their educational
careers. If there is evidence that postsecondary outcomes are conditional upon one’s high
12

school of enrollment, then it would suggest that our current “leaky college pipeline” is
systematically denying students – particularly students of color – the opportunity to earn
college degrees.
Research Questions
The five research questions for this study are the following:
1. To what degree do measures of college enrollment, persistence, graduation,
student characteristics, and high school factors differ across low, middle, and high
SEC schools?
2. Is high school SEC predictive of college enrollment? Does the SEC effect differ
across low, middle, and high SEC schools?
a. Does the SEC effect remain after including control variables?
b. Is the SEC effect still predictive after considering college readiness
factors?
c. Do peer influences and school practices explain the SEC effect?
3. Is high school SEC predictive of college persistence? Does the SEC effect differ
across low, middle, and high SEC schools?
a. Does the SEC effect remain after including control variables?
b. Is the SEC effect still predictive after considering college readiness
factors?
c. Is the SEC effect significant after accounting for college enrollment
factors?
d. Do peer influences and school practices explain the SEC effect?
13

4. Is high school SEC predictive of college graduation? Does the SEC effect differ
across low, middle, and high SEC schools?
a. Does the SEC effect remain after including control variables?
b. Is the SEC effect still predictive after considering college readiness
factors?
c. Is the SEC effect significant after accounting for college enrollment
factors?
d. Do peer influences and school practices explain the SEC effect?
5. Does high school SEC differentially impact college enrollment, persistence, and
graduation based on individual SES?
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CHAPTER 2
LITERATURE REVIEW
Overview
This chapter reviews research related to school socioeconomic composition and
educational outcomes. The first section of this chapter covers the historical development
of this area of inquiry, highlights general findings in recent peer-reviewed journals, and
summarizes the most prominent theories explaining how school composition influences
achievement. Next, research specifically related to high school SEC and outcomes at the
college level will be discussed. Afterwards, a blueprint is presented for how this study
will extend the literature, and then this chapter concludes by reviewing other pertinent
bodies of literature pertaining to college outcomes that are beyond the scope of this study.
Socioeconomic Composition and Educational Outcomes
Historical Development
The research literature addressing the effects of SEC on educational outcomes
traces its origin to the passage of one of the landmark pieces of legislation in United
States history. Section 402 of the Civil Rights Act of 1964 called for a study, due within
two years, “concerning the lack of availability of equal educational opportunities for
individuals by reason of race, color, religion, or national origin in public educational
institutions at all levels in the United States.” James S. Coleman, then a professor of
social relations at Johns Hopkins University, was tasked to lead this survey. The result of
this mandate was a 737-page report, Equality of Educational Opportunity (Coleman et
al., 1966), commonly referred to as the Coleman Report. This report spearheaded
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rigorous inquiry into the effect of elementary and secondary schools on student
outcomes, which continues to the present day (Borman & Dowling, 2010; Perry, 2012;
Teddlie & Stringfield, 2007).
The Coleman Report was the largest and most comprehensive study of its time,
drawing from a nationwide sample of over 4,000 elementary and secondary schools
consisting of over 600,000 students and 60,000 teachers. Describing the principal aims of
the report later in his career, Coleman (1990) said, “Equality of Educational Opportunity
examines two major questions: What is the existing degree of inequality of educational
opportunity by race? What are the principal aspects of the school system that lead to this
inequality?” (p. 67). Coleman and his colleagues were given latitude to interpret the
meaning of “equal educational opportunities” as stated the Civil Rights Act of 1964 and
decided to examine inequality of schools based on both inputs and outputs. The decision
for the team to compare schools across both resources and student achievement was
monumental (Ravitch, 1993). By focusing on outcomes, the Coleman Report
fundamentally changed the concept of equality:
Stated briefly, before EEOR “equality of educational opportunity” was measured
in terms of school inputs, including racial mixture. By inputs, we mean physical
facilities of schools and training of teachers; by racial mixture, the Supreme
Court’s emphasis on integration. With the publication of the EEOR it became
increasingly the practice, even the demand, that equality be measured by school
outputs; that is to say, by the results of tests of academic achievement. (Mosteller
& Moynihan, 1972, p. 6)
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What Coleman and colleagues concluded in their report was that individual
differences – student background factors that measured family economic background,
family educational background and interest, and student attitudes – overwhelmingly
explained differences in achievement. Around 90 percent of the variation in student
achievement was within schools, and only 10 percent of the variation was between
schools. Moreover, among school factors, “the social composition of the student body is
more highly related to achievement, independently of the student’s own social
background, than is any school factor” (Coleman et al., 1966, p. 325). Interestingly, the
two variables these authors used to measure school socioeconomic composition were the
proportion of students with encyclopedias at home and the proportion of students
planning to go to college.
Soon after its publication, scholars reexamined the report and its findings with
particular scrutiny, especially by highlighting their concerns about its methodological
shortcomings. The most notable were On Equality of Educational Opportunity (Mosteller
& Moynihan, 1972) and Inequality: A reassessment of the effect of family and schooling
in America (Jencks et al., 1972). Mosteller and Moynihan (1972) edited a collection of
papers inspired by the Harvard Faculty Seminar on the Coleman Report from 1966 to
1967. The seminars drew incredible interest from the scholarly community; in total more
than 75 researchers attended these seminars. In a chapter in this book criticizing the
methodology of the Coleman Report, Smith (1972) discovered that the authors
misinterpreted the compositional variable of the proportion of students planning to go to
college when it really was a measure of the proportion of students enrolled in a school’s
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college-track curriculum. That, in addition to coding errors for student background
variables, “led Coleman et al. to misinterpret the effect of student body composition”
(Smith, 1972, p. 231). In a reanalysis of data from the Coleman Report and also drawing
from other related research, Jencks et al. (1972) confirmed the Coleman Report’s
conclusion that most of the variation in student achievement was attributable to student
background factors, but added that “the best recent studies have concluded that the socioeconomic composition of a high school has virtually no effect on students’ aspirations”
(p. 152).
Based on the widespread notion that Coleman et al. (1966) and Jencks et al.
(1972) implied “schools make no difference,” research on SEC subsided in the 1970s as
scholars devoted their attention to studying the factors that distinguished effective and
ineffective schools (e.g., Brookover, Beady, Flood, Schweitzer, & Wisenbaker, 1979;
Edmonds, 1979; Murnane, 1981). School effectiveness researchers redirected their
attention back to the issue of compositional/contextual school effects including SEC in
the 1980s as the focus changed from examining only low SES schools from an equity
perspective to looking at schools from a wider range of SES contexts (Teddlie &
Stringfield, 2007). In addition, interest in SEC grew during this time period due to the
development of sophisticated multilevel modeling techniques, also known as hierarchical
linear models (Borman & Dowling, 2010; Reynolds et al., 2014; Rumberger & Palardy,
2004). In rapid succession during the 1980s, statisticians developed the theory behind
multilevel models and the computer programs to estimate these models (e.g., Aitkin &
Longford, 1986; Raudenbush & Bryk, 1986; Willms & Raudenbush, 1989). Single-level
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statistical methods – such as ordinary least squares regression used in the Coleman
Report – were problematic in the study of contextual effects such as SEC because
students are nested within schools. Multilevel models overcome the deficiencies in prior
research by resolving issues such as unit of analysis, aggregation bias, misestimated
standard errors, and heterogeneity of regression (Lee, 2000).
One of the first papers to examine SEC using multilevel models was by Willms
(1986). Drawing from a representative sample of 16-year old students in Scotland,
Willms examined the relationship between SEC and an omnibus academic attainment
measure for academic achievement and continuing education. SEC was aggregated at the
school level using a standardized SES variable. Although Willms accounted for
individual SES to estimate the effect of school SEC above and beyond one’s own SES, he
did not account for prior achievement in the overall sample, which he admitted could
have resulted in upwardly biased estimates in the paper. Nevertheless, Willms found a
significant SEC effect; an increase in one standard deviation in school mean SES,
controlling for a student’s own SES, increased academic attainment by 40 percent, which
was significant in substantive educational and career implications.
Recent Findings
Recent research which has sought to summarize the effect of school SEC
indicates that it has a significant and enduring impact on student achievement.
Konstantopoulos (2006) examined trends of school effects on mathematics,
reading, and science achievement scores spanning across three decades of nationallyrepresentative 12th-graders in the United States from 1972, 1982, and 1992. Controlling
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for individual student SES, gender, and race, Konstantopoulos analyzed the effect of
school mean SES in addition to a battery of school structure variables such as school
region, urbanization, sector, minority concentration, attendance, dropout rates, college
attendance rates, length of school year, and also school resource variables including
student-teacher ratio, college prep courses and Advanced Placement courses. Consistent
with the Coleman Report, Konstantopoulos found that the majority of variation in
achievement scores was within schools; across academic subjects and time, between 80
and 90 percent of variation was within schools while only 10 to 20 percent of variation
was between schools. In terms of the school composition effect, school mean SES was a
significant predictor of achievement. In seven out of eight outcome measures, SEC was
the strongest predictor of achievement among school structure and resource variables.
Across generations of American schools, school composition has had a lasting effect on
student achievement.
International evidence suggests that the SEC effect is not limited to the United
States. In a comparative study among 16 western OECD countries that operate
comprehensive school systems, Benito, Alegre, and Gonzàlez-Balletbò (2014) analyzed
the effect of SEC on reading scores from the 2009 administration of PISA. The sample
included 130,229 15-year-old students attending 4,440 schools in 16 countries. At the
student level, Benito et al. controlled for individual SES, gender, and immigration status.
At the school level, student compositional variables as well as variables measuring school
structures, pedagogical practices, and organizational processes were included as
covariates. The authors found that school mean SES was a statistically significant factor
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in reading achievement in all countries except Finland. The SEC effect was the highest in
Australia, France, Greece, Ireland, New Zealand, Sweden, the United Kingdom, and the
United States. In these countries, an increase in one standard deviation in school mean
SES resulted in at least a half a standard deviation increase in reading achievement. In
addition, the authors compared the relative effect of SEC versus the effect of school
process variables. With the exception of Iceland and Finland, “the net effect of
composition is markedly greater than the net effect of the school process variables”
(Benito et al., 2014, p. 115).
In an attempt to synthesize findings on SEC, Van Ewijk and Sleegers (2010)
conducted a meta-regression analysis from 30 studies published between 1986 and 2005.
These authors reviewed articles on elementary and secondary school students written in
English that were published in a 20-year span from 1986 to 2006. Studies were included
in the meta-analysis if they provided estimates of the SEC effect, used a continuous
cross-sectional educational achievement dependent variable, and included student-level
SES as a covariate. The researchers computed an average weighted effect size across the
180 estimates in the studies, and found that on average, a one standard deviation increase
in the average mean SES of a student’s peer group increased individual student
achievement scores by 0.32, or approximately one-third of a standard deviation. This
effect, Van Ewijk and Sleegers concluded, “is an effect of considerable size” (p. 143).
The authors reported that effect sizes varied depending on how researchers measured
SES, whether composition was measured at the classroom- or school-level, and if prior
achievement was controlled for. Nonetheless, the effect of SEC (described
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interchangeably in the paper as peer SES or peer effects) was remarkably similar across
several moderator variables:
Interestingly, three main characteristics of samples used did not seem to be related
to the differences between studies in their reported effect sizes. Peer SES has
about an equally sized effect on students’ language, mathematics and science test
scores. Peer effects did also not differ between children of different ages. … Peer
effects can be found in every country, and in each country, they are about equally
large. (Van Ewijk & Sleegers, 2010, p. 145)
Critique of SEC Research
However, the SEC effect is not unanimous; some scholars question whether the
SEC effect is real and others question the methodological weaknesses of research on
compositional effects such as SEC (Dumay & Dupriez, 2008; Liu et al., 2015; Reynolds
et al., 2014).
Researchers who believe the SEC effect is null draw their conclusion from the
few studies that have attempted to estimate the causal effect of SEC by either testing
specific interventions for school socioeconomic integration (e.g., Flinspach, Banks, &
Khanna, 2003; Reardon, Yun, & Kurlaender, 2006; Reardon & Rhodes, 2011; Schwartz,
2010) or through the use of statistical controls to account for omitted variable bias (e.g.,
McEwan, 2003; Rivkin, 2001; Schneeweis & Winter-Ebmer, 2007; Zimmer & Toma,
2000), concluding that the “evidence on the effects of school socioeconomic composition
is somewhat weak” (Reardon, 2011, p. 110). In addition, these scholars critique the
majority of studies that use compositional variables such as mean SES as a proxy for
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socioeconomic segregation, arguing that these studies test “the effects of segregation in
only a limited sense, under the assumption that segregation affects student outcomes
primarily through school composition mechanisms, rather than through other possible
mechanisms” (Reardon & Owens, 2014, p. 200). However, as described in detail later in
this chapter, many researchers in this line of inquiry who investigate SEC have extended
their inquiry to explore the mechanisms through which SEC impacts student outcomes.
Also, the researchers who controlled for endogeneity and omitted variable bias in their
studies were primarily economists that focused solely on the SEC effect whereas other
social scientists had a broader approach in their studies with the inclusion of more
covariates (Van Ewijk & Sleegers, 2010). Despite the difference in approach, Van Ewijk
and Sleegers (2010) conclude in their meta-analysis that the statistical adjustments the
economists made in did not impact their overall conclusion of a significant SEC effect;
while the “studies that used an explicit strategy to deal with such bias, found somewhat
lower effects, although the difference was not significant” (p. 147).
On a separate tangent, other researchers have critiqued SEC researchers on
methodological grounds. These researchers argue that significant effects found in
compositional effects research such as SEC are statistical artefacts from the result of
poorly measured variables and/or errors in model specification (Gorard, 2006; Harker &
Tymms, 2004; Marks, G., 2015; Nash, 2003). In general, their criticisms revolve around
the concern regarding ecological fallacy in these studies where “aggregated data show
much higher correlations than the same variables at the individual level and, furthermore,
relationships at the aggregate level cannot be used to make assertions at the micro-level”
23

(Marks, G., 2015, p. 124). To overcome these methodological concerns, Thrupp, Lauder,
and Robinson (2002) provided an extensive list of recommendations for researchers to
consider in SEC studies such as the inclusion of an array of prior achievement variables,
a battery of compositional variables, comprehensive measures for SES, and appropriate
multilevel modeling techniques. Fortunately, many of the studies published recently have
addressed these methodological concerns by adopting the recommendations from Thrupp
et al. (e.g., Jennings et al., 2015; Palardy, 2013; Willms, 2010; You, 2013).
How Socioeconomic Composition Influences Educational Outcomes
Schools do indeed matter, as research suggests the SEC of a school impacts the
academic achievement of the students who attend that school, above and beyond their
own individual SES and even after accounting for a variety of other school
characteristics. SEC is commonly measured by taking the average SES of students within
a school, which means a student who attends a school with a low average SES is
expected to have a lower achievement scores than a student with the same characteristics
attending a school with a high average SES. Some researchers have sought to explain
why SEC – a simple measure of central tendency – affects student outcomes.
An early attempt at explaining the mechanisms through which SEC influences
educational outcomes actually predates the Coleman Report. Examining the educational
aspirations of male seniors from a small sample of eight socioeconomically disparate
high schools in northern California, Wilson (1959) found that holding grades and father’s
occupation constant, a smaller proportion of students attending industrial schools (low
SEC schools) desired to attend college than students attending upper white collar schools
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(high SEC schools), suggesting that “the fact that the aspiration of these children is
depressed when they attend a working-class school is more compelling evidence for the
effect of the school milieu and peer-group norms” (p. 844).
Because the intended purpose of the Coleman Report was for policy-making, the
authors did not delve into theory development to explain why SEC influences educational
outcomes (Borman & Dowling, 2010). Much of the literature in this area continues to
focus on the SEC effect without exploring the underlying mechanisms of exactly why
SEC impacts students (Harris, 2010; Jencks & Mayer, 1990; Liu et al., 2015; Marks, H.,
2002; Perry & McConney, 2010; Thrupp et al., 2002; Van Ewijk & Sleegers, 2010).
Indeed, this notable absence in the SEC literature has led many to characterize the SEC
effect as a “black box” (Liu et al., 2015).
Nevertheless, two prominent theories have been advanced to explain why SEC is
important for student achievement. These two theories are aligned with Wilson’s (1959)
original suggestion of effects from peer-group norms and the school milieu. SEC is
believed by many to serve as a proxy measure for the effect of peers and school practices
on student achievement. Specifically, SEC influences educational outcomes directly
through peer effects that amplify collective student attitudes, behaviors, and beliefs; and
SEC also influences educational outcomes indirectly through school practices associated
with SEC, which in turn impacts outcomes (Borman & Dowling, 2010; Harris, 2010;
Kahlenberg, 2001; Palardy, 2013; Perry, 2012; Thrupp, 1999; Van Ewijk & Sleegers,
2010; Willms, 2010). The following two sections review these two overlapping
theoretical frameworks in detail.
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Peer Effects
Research evidence indicates that peer effects are associated with a multitude
educational outcomes including achievement, attainment, aspirations, learning, and
persistence (Alvarado & An, 2015; Harris, 2010; Holland, 2011; McDonough, 1997;
Palardy, 2015; Riegle-Crumb, Farkas, & Muller, 2006; Rumberger & Palardy, 2005b).
Perry (2012) summarized the effect of peers by describing how high SEC schools create
environments in which students promote success among themselves:
Student culture in higher SES schools may be more supportive of academic
achievement. Rather than fearing the loss of social status, high achieving students
in a high SES school may experience a positive achievement press from their
peers. Higher SES schools often have a culture of achievement because the
students themselves bring high expectations for academic success. Students from
middle and upper class families come to school more prepared. … When a school
has a large number of students who are academically prepared and motivated, a
culture of achievement is created in the school that lifts up the achievement of
students from lower SES backgrounds. (pp. 23-24)
Harris (2010) broadly defined peer effects as the effects that occur “when the
outcomes of an individual student are influenced by the behaviors, attitudes, and other
characteristics of other students with whom they interact during school activities” (p.
1167). Peers influence each other in the school setting through multiple pathways. In
2001, Kahlenberg detailed the numerous ways peers influence each other in schools,
including through direct instruction and tutoring, development of vocabulary, motivation
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to learn, and the promotion of higher educational and occupational aspirations, which
creates an environment in high SEC schools where “the effect of peer aspirations has
independent effects on a given student’s aspirations” (p. 55). Thrupp (1999) also added
that students in higher social class schools are exposed to higher SES peers with a wider
range of curriculum-relevant experiences and social capital, higher levels of prior
attainment, more school success, more regular school attendance, less involvement in
alienated student subcultures, and less violence and general conflict.
The influence of peers is particularly important in the school setting because
students interact with more frequency, intensity, and duration with their peers than
teachers and administrators (Kahlenberg, 2001). In addition, as students progress together
through high school these peer effects are amplified in a positive feedback loop, as peers
continue to “influence one another via continued association and become even more
similar over time (Riegle-Crumb et al., 2006, p. 207). Also, it is important to consider
that these peer effects may be more pronounced for lower SES students who have less
access to other types of social capital and exposure to environments that promote positive
educational outcomes. For example, the college-going decisions for high school students
who have limited contact with college-educated adults may rely more heavily on the
thoughts, opinions, and behaviors of their school peers (Holland, 2011).
The perspective that other classmates collectively influence a student’s
educational outcomes is based on what some researchers describe as “epidemic” or
“contagion” models of peer influences (Harris, 2010; Jencks & Mayer, 1990). The terms
describe the mechanism through which peer attitudes, behaviors, and norms are passed
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among students in a school where “like begets like.” As Harris (2010) explained,
“children emulate the behavior of their peers” (p. 1168). For instance, if students attend a
high school where all students graduate and attend college, the students will feel
compelled to graduate and attend college. Alternatively, if students are in a school with a
high dropout rate, students are more likely to drop out since it is viewed as a viable and
acceptable option. The Coleman Report also speculated that peer effects manifested itself
through this mechanism, noting that students segregated in low SEC schools “compounds
such a child’s problem by holding him in the environment of his origins, and keeping out
of reach the environment of the larger society” (Coleman et al., 1966, p. 183).
It is also worth noting the influence of peers on student behaviors and other nonacademic outcomes, including absenteeism, disciplinary problems, grade retention, and
substance abuse (Figlio, 2007; Gaviria & Raphael, 2001; Palardy, Rumberger, & Butler,
2015; Powell, Tauras, & Ross, 2005). While the literature is sparse on the relationship
between SEC and student behavior, one particular study comparing behavioral outcomes
in high-poverty urban schools versus suburban and rural schools is particularly telling
(Lippman, Burns, & McArthur, 1996). Using data from several national surveys and after
accounting for differences based on poverty differences, Lippman et al. (1996) found that
students attending these schools participated less frequently in extracurricular activities,
were in classes that were more disruptive, and spent more hours watching television.
Interestingly, some recent work (Cook, Deng, & Morgano, 2007) suggests that peer
influences are domain-specific where peer academic characteristics influence individual
academic outcomes and peer behavioral characteristics impact behavioral outcomes.
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Nonetheless, since research suggests the behaviors of school peers are strongly correlated
with academic achievement and are also predictive of future educational and life
outcomes, the influence of school peers is particularly pervasive and lasting (Christle,
Jolivette, & Nelson, 2007; Farkas, 2003; Jackson, 2012; Palardy et al., 2015).
Issues surrounding the measurement of peer effects have bedeviled educational
researchers for quite some time (Willms, 2010). Willms (2010) noted that researchers
have incorrectly used mean SES or other aggregate measures as straightforward proxies
for peer effects; average compositional variables may not reflect the actual peer effects
that occur within a school and thereby be inadequate proxies solely for peer effects, and
second, since these measures are correlated with other school processes variables treating
them as direct proxies for peer effects is likely to produce biased statistical estimates.
Therefore, he argued that direct measures of peer interactions are absolutely necessary for
investigating peer effects. Since researchers have found that close and/or best friends are
especially influential in the development of educational motivation, aspiration, and
achievement (Holland, 2011), recent scholars have captured peer effects by measuring
the influences of friends via self-reported survey data (Alvarado & An, 2015; Engberg &
Allen, 2011; Engberg & Wolniak, 2010, 2014; Palardy, 2013, 2015). These recent papers
have aggregated student responses on the influence of their own friends to create
compositional measures of a school’s particular peer environment.
School Practices
Research indicates that a variety of school practices affect student outcomes
(Kahlenberg, 2001; Lee et al., 1997; Perry, 2012; Rumberger & Palardy, 2005a; Thrupp,
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1999). School practices are broadly defined as the factors that teachers and administrators
have control over at their schools, factors which include school organization, leadership,
management, administrative support, teaching, curricular content and rigor, resource
utilization, campus climate, and academic press (Raudenbush & Willms, 1995;
Rumberger & Palardy, 2004). Recently, researchers have also included the college-going
environment in high schools to the list of school practices of interest (Hill, 2008;
McDonough, 1997; Palardy, 2015).
School practices are differentiated from school structures and school resources,
factors also referred to as school inputs which circumscribe schools but are outside the
scope of control for teachers and administrators (Hanushek, 1986). Pioneering
methodological researchers in school effectiveness have distinguished the two types of
school factors, referring to school input variables as Type A effects, and school practices
as Type B effects (Raudenbush & Willms, 1995). Controlling for student characteristics
and Type A effects, differences in student outcomes based on Type B school practices
and processes factors provide a more equitable basis to compare the performance across
schools, since these are the factors which decision makers have control over (Raudenbush
& Willms, 1995; Willms & Raudenbush, 1989). However, it is important to note that not
all school factors are clearly dichotomous and fit neatly into these two categories; for
example, disciplinary practices that are implemented at the school site with local
authority are subject to direction from external decision-makers (Willms, 2010).
Less is known about the indirect relationship between SEC, school practices, and
educational outputs than is known about the more direct relationship between SEC, peer
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effects, and student outcomes. Liu et al. (2015) stated that “despite the robust and
consistent existence of school composition effects, few studies have attempted to unwrap
the mechanism underpinning the relationship school composition, school processes and
school outcomes” (p. 425). Primarily led by qualitative researchers, SEC is believed to
indirectly influence student outcomes via school practices, that is, based on the social
composition of their schools, teachers and administrators adapt, adjust, and align their
school practices to reflect the expectations, behaviors, and academic level of their
students, which in turn, affects student outcomes (McDonough, 1997; Thrupp, 1999).
One of the notable studies advancing this perspective was by Thrupp (1999).
Using a qualitative approach and closely following 13 matched freshmen students across
four different schools along the SEC continuum in New Zealand, the author found that
students attending higher SEC schools benefitted from the positive direct and indirect
effects of instructional processes such as a more academically-intensive curriculum,
wider range of extracurricular activities, more engaging and challenging courses, and
more qualified and motivated teachers, as well as the benefits of management and
organizational processes including more efficient daily routines, less pressured discipline
systems, less pressured school management systems, and more financial resources.
Thrupp (1999) explained the relationship between SEC and school processes as an
arrangement to simply get through each day:
Many school processes which have been identified as contributing to student
achievement may be less independent of school mix than researchers have
typically allowed. Instead, aspects of schooling such as student relations,
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classroom instruction and school organization and management may be
powerfully influenced by school mix. … It is likely that school policies and
practices of many kinds must be negotiated with students on the basis of classrelated levels of compliance, motivation and ‘ability’. … Teachers (and schools)
must respond to the social class characteristics of their students because to ignore
these characteristics, even if it were possible, would be to teach ‘inappropriately’
and generate student resistance. The group that must be responded to is likely to
be the predominant SES group within a class or school. (pp. 5, 125-126)
Quantitative researchers have also explored this mediating relationship of school
processes between SEC and student outcomes (Liu et al., 2015; Palardy, 2015; Willms,
2010). Recently, Liu et al. (2015) employed multilevel mediation modeling to examine
whether potentially malleable school processes variables mediate the effect of SEC on
mathematics achievement in the PISA 2003 administration among 15-year-old across 28
countries, 6,062 schools, and 162,619 students. Controlling for student SES, school SEC,
country gross domestic product, school control and school location, the researchers
looked at the mediation effect of 12 school process variables on mathematics
achievement scores. Confirming previous findings, the research team found that SEC
effects were present and varied across countries. Most importantly, the authors found
three significant school process variables which mediated the SEC effect; in total, school
disciplinary climate, positive student behaviors, and student morale/commitment
accounted for over a quarter of the school composition effect.
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Differential Effects
Researchers have long been interested in the differential effect of SEC on student
outcomes. Three types of differential effects have been examined: student-level
differential effects, school-level differential effects, and differential effects based on
outcome.
Student-level differential effects. Student-level differential effects are present
when the effect of SEC is not consistent for all students but rather is dependent on an
individual student’s characteristics, such as SES or race/ethnicity. School-level
differential effects concern effects which vary across institutional-specific characteristics,
such as unique contextual effects in low or high SEC schools. The former has been of
more interest for scholars as the conversation was shaped by the Coleman Report. In
addressing the vague mandate in the Civil Rights Act of 1964, Coleman et al. (1966)
disaggregated all findings by race – and consequently by class – concluding that the SEC
effect was stronger for minority students than White students, and was stronger for low
achieving students.
No clear consensus has been reached in terms of student-level differential effects
of school SEC and remains unsettled in the literature (Liu et al., 2015). Some researchers
have supported the Coleman Report’s original conclusion of differential effects at the
student-level (Bottia, Stearns, Mickelson, Moller, & Parker, 2015; Fletcher & Tienda,
2015; Jencks & Mayer, 1990; Jennings et al., 2015; Kahlenberg, 2001; Opdenakker &
Van Damme, 2001). Alternatively, other researchers have suggested that SEC exerts a
similar effect across all students, regardless of their own individual SES (McConney &
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Perry, 2010a, 2010b; Palardy, 2013; Perry & McConney, 2010; Rumberger & Palardy,
2005a; Willms, 1986).
Noting a lack of research into the effect of SEC on high school students and the
limitations found in prior studies, Rumberger and Palardy (2005a) studied a nationallyrepresentative sample of United States high school students across four different subjects.
Using test scores from three time points at 8th grade, 10th grade, and 12th grade, these
researchers moved beyond a cross-sectional approach and estimated multilevel
achievement growth models to capture the amount of student learning that occurred
during high school. Averaging across math, science, reading, and history, the researchers
reported that there were no student-level differential effects and that that the SEC effect
on achievement growth was nearly similar across students from advantaged and
disadvantaged backgrounds, as well as for Black and White students.
School-level differential effects. The second aspect that some researchers have
explored concerns school-level differential effects. Scholars along this line of inquiry
have approached it from a perspective which recognizes that a “one-size-fits-all”
approach that incorporates large representative samples and statistical modeling may fail
to detect school effects in instances where “subgroups or subpopulations of schools may
exist that differ substantially from the general population in ways that impact both the
school’s effectiveness and the relationship between certain school factors and student
outcomes.” (Palardy, 2008, p. 21). Findings from these studies indicate that the effect of
various school factors varies when separately examining low, middle, and high SEC
schools (Engberg & Wolniak, 2014; Lupton, 2004; Palardy, 2008; Teddlie & Stringfield,
34

2007; Thrupp et al., 2002; Thrupp & Lupton, 2006), suggesting that researchers should
remain cognizant of school-level differential effects, because “failing to recognise the
‘messy detail’ of the reality of school populations, in order to concentrate on school
practice, effectively screens out the needs of students who are from working class,
minority or indigenous group backgrounds or who have particular learning needs of one
sort or another” (Thrupp & Lupton, 2006, p. 319). The research article by Engberg and
Wolniak (2014) is described in detail later in this chapter.
Outcomes-based differential effects. A third way to conceptualize differential
effects is simply through the analysis of different student outcomes. While most
researchers have primarily focused on student achievement outcomes through
assessments of cognitive ability, some researchers have analyzed the SEC effect on
alternative outcome measures, such as high school dropout, transfer, attrition, attainment,
behavior, and postsecondary measures of enrollment, persistence, and attainment (Jencks
& Mayer, 1990; Jennings et al., 2015; Palardy et al., 2015; Rumberger & Palardy,
2005b). There are two justifications for the inclusion of different types of student
outcome measures. First, variation between schools – and the effects of school factors –
may differ depending on the outcome examined (Jennings et al., 2015), and second,
characteristics of effective schools for some outcomes may not be effective for promoting
other types of student outcomes (Rumberger & Palardy, 2005b).
Drawing on data from students in Massachusetts and Texas, Jennings et al. (2015)
examined the between-school variation in high school test scores and college enrollment
patterns after controlling for student background factors, prior academic achievement,
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and high school minority composition and free/reduced lunch composition. The research
team found between-school differences were larger for college attendance than for high
school test scores, and that “inferences social scientists draw about the importance of
going to one school versus another and the way opportunities are distributed within
schools vary depending on which outcomes they study,” concluding that, “research on
school effects needs to investigate a much broader array of outcomes than it has in the
past” (Jennings et al., 2015, p. 77).
Socioeconomic Composition and Postsecondary Outcomes
This section covers the recent quantitative research on high school SEC and
outcomes measured at the postsecondary level. Due to the limited number of articles that
have SEC as the main substantive concept of inquiry, published articles that do not
specifically address high school SEC but explore the effects of high school peers and/or
school practices on college outcomes are also included. To put this area of research into
perspective, a brief summary is first provided for research on SEC and high school
outcomes, as well as the literature on the effect of high school curricula on college
outcomes without regards to SEC.
An extensive body of literature has examined the effect of high school SEC on
high school student-level outcomes, including achievement (Everson & Millsap, 2004;
Hogrebe & Tate, 2010; Jennings et al., 2015; Klugman, 2013; Konstantopoulos, 2006;
McConney & Perry, 2010a, 2010b; Mickelson & Bottia, 2010; Rumberger & Palardy,
2005a; Van Ewijk & Sleegers, 2010; Willms, 2010), learning (Lee et al., 1997; Newton,
2010; Palardy, 2008), and attainment (Crosnoe, 2009; Jencks & Mayer, 1990; Palardy,
36

2013; You & Nguyen, 2012). In addition, researchers have also examined the effect of
SEC on a broader range of educational outcomes, including educational aspirations
(Alvarado & An, 2015; Dupriez et al., 2012; Legewie & DiPrete, 2014; Wells, 2010),
occupational aspirations (Rowan-Kenyon et al., 2011), and access to college-going
resources and capital (McDonough, 1997; Perna et al., 2008; Perna & Steele, 2011).
Outside of the SEC literature, researchers have also examined the effect of high
school curriculum and postsecondary outcomes. Most of the research is correlational,
finding a strong association between curricular intensity and general college outcomes
such as enrollment, selectivity, readiness, persistence, and graduation (e.g., Adelman,
1999, 2006; Aughinbaugh, 2012; Bottia, Giersch, Mickelson, Stearns, & Moller, 2015;
Laird, Alt, & Wu, 2009; Rohr, 2012; Zelkowski, 2011). Some articles specifically
address the effect of high school science curricula on college science outcomes
(Aughinbaugh, 2012; Bottia, Stearns, Mickelson, Moller, & Parker, 2015; Gottfried &
Bozick, 2016; LeBeau et al., 2012; Legewie & DiPrete, 2014). On a related note, students
in higher poverty schools and underrepresented minority students are less likely to have
access to the advanced mathematics and science coursework (Kelly & Sheppard, 2009;
Museus, Palmer, Davis, & Maramba, 2011).
However, it is difficult to determine if there is a causal link between curricular
intensity and postsecondary outcomes, or if the relationship is a matching to the interest
and ability of the student body. In a scan of the literature, Tierney, Bailey, Constantine,
Finkelstein, and Hurd (2009) said that the evidence for a causal connection is low, that
“the lack of evidence partly reflects the challenge of rigorously evaluating the impact of
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high school course taking- students who choose to enroll in rigorous courses can differ in
important ways from students who do not” (p. 12). In one promising study using
propensity score matching, Attewell and Domina (2008) compared access to demanding
high school courses after controlling for middle school achievement, SES, and other
demographic variables. They found that higher SES students enrolled in a significantly
more demanding curriculum than lower SES students “over and above what one would
expect from their previous academic performance in terms of grades and test scores” (p.
61), and increased curricular intensity had a positive relationship with college enrollment
and college completion.
On the other hand, the research on high school SEC and college outcomes is far
more limited. Several researchers have examined the relationship between high school
SEC (or associated constructs) on postsecondary enrollment outcomes (Engberg &
Wolniak, 2010, 2014; Hill, 2008; Kim & Nuñez, 2013; Kim, D. H., 2012; Klugman,
2012; Palardy, 2013, 2015). The outcome of interest has predominantly been college
enrollment by sector (no enrollment, 2-year institution, or 4-year institution), or
enrollment by selectivity (4-year non-selective, 4-year moderately-selective, versus 4year highly selective, etc.) under the notion that the impact of SEC and peer influences
are mostly proximal and likely fade once students are removed from the high school
context. However, a few others have looked at more distal postsecondary success
outcomes, including grade point average (Fletcher & Tienda, 2015; Wolniak & Engberg,
2010), persistence (Fletcher & Tienda, 2015; Niu & Tienda, 2013b), and major retention
(Engberg & Wolniak, 2013; Moller et al., 2015). These articles are discussed below.
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The Effect of Socioeconomic Composition on Postsecondary Outcomes
A number of scholars have recognized the impact of high school SEC and
consequently controlled for its effect in their studies through various measures, including
mean SES (Engberg & Wolniak, 2010; Hill, 2008; Klugman, 2012) and other proxies
such as mean family income (Kim, D. H., 2012), mean parental education (Kim, D. H.,
2012), and percentage free/reduced lunch (Fletcher & Tienda, 2015; Kim & Nuñez, 2013;
Moller et al., 2015). Unfortunately, that was the extent of their consideration of SEC.
While they did not include a variable to account for the contextual effects of SEC, several
other studies examined the moderating effects of SEC on college outcomes. Engberg and
Wolniak (2014) examined the differential effects of individual and contextual social
capital variables on college enrollment across low, middle, and high SEC schools, while
Niu and Tienda (2013b) explored the differential effects of student academic preparation
factors on college persistence with low, middle, and high SEC schools factored in their
models as categorical dummy variables. Only two studies – both from the same author –
have looked at college-level outcomes with SEC as its primary focus (Palardy, 2013,
2015). One of the studies is described in detail below.
Drawing on a nationally-representative sample of high school students
academically eligible for college in 2004, Palardy (2013) examined the effect of high
school SEC on college enrollment. The outcomes were no enrollment, enrollment at a 2year college, and enrollment at a 4-year college. After including statistical controls for
numerous student background variables and school inputs which are associated with
student achievement and college enrollment, an analysis of simulated success
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probabilities indicated that students who attend high SEC schools (schools at least 1 SD
above the mean SEC) were 68% more likely to attend a 4-year college than students who
attend low SEC schools (schools at least 1 SD below the mean SEC).
In addition, Palardy (2013) did not find any student-level differential effects; the
association between individual SES and college enrollment and the association between
individual ethnicity and college enrollment did not vary across schools. Therefore, the
SEC effect was consistent for students regardless of SES or ethnic background. In
addition, he also looked at the mediating effect of peer influences and school practices,
concluding that school practices had less of an effect than peer effects, and that “peer
influences are a critical mechanism through which SEC affects attainment, corroborating
the results of some earlier studies on socioeconomic-related peer influences for
achievement and behavioral outcomes” (Palardy, 2013, p. 29).
The Effect of Peers on Postsecondary Outcomes
The results from a handful of scholars who have examined the influence of high
school peers on postsecondary outcomes indicate that peer effects are among the
strongest predictors of positive college outcomes, even after controlling for contextual
school factors and individual background factors such as SES, race/ethnicity, prior
achievement, and parental influences (Engberg & Wolniak, 2010, 2014; Palardy, 2013,
2015; Wolniak & Engberg, 2010).
Individual peer influences – the effect of the influences from close friends –
appear to have the most robust association with postsecondary outcomes. Having a close
friend expect a student to attend college significantly raises his or her chances of
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enrolling in a 2-year or 4-year college in contrast to not attending college; alternatively,
having a close friend who is a high school dropout makes a student more likely to not
enroll at all (Palardy, 2013). In addition to the peer effect from a close friend, the
academic intentions of close friends seems to have a nuanced effect on college
enrollment. Having more friends planning to attend 4-year institutions makes one more
likely to enroll in a 4-year college than a 2-year college (Engberg & Wolniak, 2010,
2014). Also, the academic support from peers in high school positively impacts freshman
year college GPA (Wolniak & Engberg, 2010).
The effect of compositional peer influences is less conclusive. In a multilevel
mediation study on college choice by institutional selectivity, Palardy (2015) found that
collective peer attitudes at high schools had a strong mediation effect on college choice,
which was over eight times the effect of collective staff attitudes. Engberg and Wolniak
(2010) reported that the mean number of friends planning to attend a 2-year college was a
significant predictor in 2-year college enrollment, and also that the mean number of
friends planning to attend a 4-year college predicted enrollment at a 4-year college. While
Palardy (2013) found that school mean friend college expectation significantly increased
the likelihood of enrolling at a 2-year college, it was not significant for enrollment at a 4year college, and school mean friend dropout was nonsignificant for enrollment in either
sector.
The effect of compositional peer influences appears to depend on the
socioeconomic makeup of the student body (Engberg & Wolniak, 2014). These authors
drew from the same nationally-representative data source as Palardy (2013) and looked at
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the same multinomial college enrollment outcome, but also included students who
attended Catholic and other private schools, not just students in public schools. Instead of
using a school effectiveness framework, Engberg and Wolniak drew more from a
sociological perspective (e.g., Bourdieu, 1986) and examined the relationship between
student-level and school-level forms of cultural and social capital on college enrollment.
Social capital was conceptualized as three-pronged, including parent networks, peer
networks, and college-linking networks. To examine the moderating effect of SEC the
authors divided schools into three different groups in a similar fashion as Palardy (2013)
to see if the effects of cultural and social capital resources were different across low,
middle, and high SEC schools. They found that a school’s peer network – as measured by
the average number of friends planning to attend a 2-year college – was a significant
predictor of 2-year college enrollment for students at middle and high SEC schools, but
not at low SEC schools. Also, the average number of friends planning to attend a 4-year
college was a significant predictor of 4-year college enrollment for low and middle SEC
schools, but not high SEC schools.
The Effect of School Practices on Postsecondary Outcomes
Researchers who have examined the relationship between school practices at the
high school level and postsecondary outcomes have uncovered conflicting findings,
depending on high school practice, postsecondary sector, and outcome of interest.
Since most of this research surrounds college enrollment patterns, researchers
have focused on the effect of the college-going context of high schools (Engberg &
Wolniak, 2010, 2014; Hill, 2008; Kim, D. H., 2012; Palardy, 2015). Students attending
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high schools that create a college-going context – by doing things such as providing
financial aid workshops, facilitating college application completion, arranging college
fairs and meeting with representatives – are more likely to enroll in 4-year colleges
(Engberg & Wolniak, 2010, 2014; Hill, 2008; Kim, D. H., 2012). In their work
examining differential effects at the school level, Engberg and Wolniak (2014) found that
the college-going context (as measured by the percentage of students in college-prep
programs) was significant only at middle SEC schools, and not low and high SEC
schools. The authors suspected that this college-going context was not significant at low
SEC schools where peer influences were more salient, and was not significant at high
SEC schools since students in those schools already possess high levels of individual
resources. In addition, researchers did not observe this effect when the outcome was
enrollment at 2-year colleges.
Several papers have examined how measures of high school academic press
impact college outcomes; their findings diverged depending on the outcome examined.
Academic press was a significant factor in enrollment at a 4-year institution (Palardy,
2013), but not significant in terms of enrollment selectivity (Palardy, 2015). In addition,
school morale and school safety were nonsignificant for college enrollment and first-year
GPA (Engberg & Wolniak, 2010; Wolniak & Engberg, 2010). Several articles also
examined the lasting influence of secondary teachers on their students (Engberg &
Wolniak, 2010; Moller et al., 2015; Palardy, 2013). While teacher morale was associated
with an increased likelihood of 4-year college enrollment (Palardy, 2013), teacher quality
was not associated with first-year GPA (Engberg & Wolniak, 2010).
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In addition, a few studies have examined the association between high school
practices and discipline-specific college outcomes, specifically in the science,
technology, engineering, and mathematics (STEM) fields (Engberg & Wolniak, 2013;
Moller et al., 2015).
Engberg and Wolniak (2013) drew from a nationally-representative sample of
recent college students and analyzed the effect of high school factors on a college-level
STEM outcome. The outcome of interest was a binary measure of STEM major status for
a cohort of students enrolled in 4-year nonprofit colleges and universities in 2006. The
authors included numerous controls for student background characteristics, as well as
academic preparation, attitudes and dispositions, college choice considerations, and
postsecondary experiences (most of these students were college juniors). High school
practice variables included measures of the schools’ emphasis on majors/career
pathways, emphasis on college preparation, and morale. While individual academic
preparation, attitudes, and science dispositions during high school were predictors of
STEM major declaration, high school practice and input variables were not significant.
Specifically, academic press, school morale, and school safety were not significant for
STEM major declaration.
A team of researchers looking at students attending public colleges and
universities in North Carolina have recently published a mixed-methods paper describing
the effect of one particular high school practice on STEM major declaration. Moller et al.
(2015) were able to analyze enrollment data from 12,132 students and survey data from
6,527 secondary school teachers in 327 schools, and examined the relationship between
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high school teaching climate and enrollment in a STEM major. They created the latent
independent variable derived using factor analysis from six items asking teachers about
their views on the teaching environment, administrative relationship, and professional
satisfaction. Controlling for teacher quality, teacher turnover, and other school inputs
(including the proportion of students who received free/reduced lunch), Moller and
colleagues found that teaching climate was a significant predictor of STEM major status
for Hispanic/Latino students, but not for students of other racial/ethnic backgrounds.
However, this does not mean that a school’s teaching climate is not important for other
students. Rather, based on their qualitative findings, it appears that the teaching
environment impacts Hispanic/Latino students to a greater degree because they have
limited exposure to STEM outside of school. Therefore, these students are more likely to
progress through the STEM pipeline in the presence of supportive, passionate, engaging,
and caring teachers – characteristics the authors said are more commonly found in
schools with positive teaching climates working in collaborative professional teaching
communities (Moller et al., 2015).
Summary of Related Research
Several themes emerged when reviewing research connecting high school SEC to
postsecondary outcomes.
First, it appears that peer influences matter more than school practices. Peer
influences from one’s best/closest friend and the peer influences that accumulate from
close friends result in greater positive postsecondary outcomes, whereas the effects of
compositional peer effects and school practices were mixed. The evidence to support the
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impact of peer effects was reported in the most robust multilevel studies using proximal
measures of peer effects (Engberg & Wolniak, 2010, 2014; Palardy, 2013, 2015; Wolniak
& Engberg, 2010). In regards to school practices, the college-going context of a high
school generally increases the likelihood of college enrollment, but academic press,
teacher morale, teacher quality, teaching climate, and school safety were inconclusive or
nonsignificant. This underscores the lasting impact of high school peers. However, it also
may reflect the pattern of students who attend postsecondary institutions with their high
school friends and/or maintain these friendships after graduation despite attending
different colleges, whereas the effects of school practices may not linger into college
because they end precisely at graduation.
Second, the effects of school practices are more robust for outcomes related to 4year colleges than 2-year colleges. Across a number of studies with multinomial
enrollment outcomes by college sector (Engberg & Wolniak, 2010, 2014; Hill, 2008;
Kim, D. H., 2012; Palardy, 2013), school practice factors that were significant in
predicting the likelihood of enrollment in 4-year institutions versus no enrollment were
not significant in comparing enrollment at 2-year institutions versus no enrollment.
Perhaps this is not surprising, since 2-year colleges are often institutions with open
enrollment policies, so school practices that high schools adopt to promote college
enrollment may be geared towards the more rigorous matriculation process for 4-year
colleges. Therefore, significant effects would manifest when examining outcomes at the
4-year level but not at the 2-year level.
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Third, measurement issues continue to pose a challenge when drawing broad
conclusions from survey-based large-scale quantitative studies. For example, conflicting
results were observed for the effect of compositional peer influences (Engberg &
Wolniak, 2014; Palardy, 2013; Wolniak & Engberg, 2010). However, one of the studies
(Palardy, 2013) created a compositional peer effect variable from student-level data
regarding students’ closest/best friend, while the others (Engberg & Wolniak, 2014;
Wolniak & Engberg, 2010) aggregated data based on student-level data regarding the
quantity of friends exhibiting positive academic behaviors. Therefore, the former may be
considered a compositional variable measuring a school’s peer relationships, while the
latter can be described as a compositional variable for peer networks. An example of a
measurement limitation found in the school practices papers is from Kim, D. H. (2012).
Kim found that college-going context was a significant predictor of college going and
college choice, but the measure was the number of colleges that sent a representative to
the school. However, that may not have been an appropriate attribution. Since schools are
constrained by their physical location, some schools such as those in rural or urban areas
may not be close to colleges and therefore would be limited on the number of college
representatives they can bring to their campuses. Also, schools that are low performing
may not be able to draw college representatives even from nearby institutions if these
colleges overlook schools where a majority of students are ineligible for admission.
Fourth, and finally, studies of high school SEC and SEC-related factors on college
outcomes vary considerably in their methodological approaches, making it difficult to
draw any broad conclusions. While two articles focused on SEC (Palardy, 2013, 2015),
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others included it only as a statistical control (Engberg & Wolniak, 2010; Fletcher &
Tienda, 2015; Hill, 2008; Kim & Nuñez, 2013; Kim, D. H., 2012; Klugman, 2012;
Moller et al., 2015), and others used it as a moderator (Engberg & Wolniak, 2014; Niu &
Tienda, 2013b). Because most of the studies did not employ a school effectiveness
framework, some studies looked at school practices without the consideration of peer
influences (Engberg & Wolniak, 2013; Wolniak & Engberg, 2010), or limited their focus
to a handful or only one school practice (Hill, 2008; Kim, D. H., 2012; Klugman, 2012;
Moller et al., 2015). By focusing on a particular school practice while failing to account
for other school practices, school inputs, and peer effects, the estimates in their studies
could be biased. Also, the limited scope of some samples constrained the generalizability
of some studies. Some studies only included students in particular states (Fletcher &
Tienda, 2015; Moller et al., 2015; Niu & Tienda, 2013b).
Extending the Literature on Socioeconomic Composition
The existing line of research on high school SEC is incomplete in two important
respects and this study extends the literature by addressing these two deficiencies.
Examining the Distal Effects of Socioeconomic Composition
The overwhelming majority of studies that have examined the effect of high
school SEC have, understandably, looked at proximal achievement and attainment
outcomes at the high school level. Of those that have examined postsecondary outcomes,
the prevailing variable of interest has been student enrollment behavior. Some studies
have looked at other outcomes besides college enrollment and college choice, but none of
these have used an SEC approach. Because school effects such as SEC may vary
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depending on the outcome studied, studying other outcomes beyond achievement
outcomes is warranted (Jennings et al., 2015). Based on the current literature it is difficult
to ascertain if SEC has lasting effects and persist throughout college. Therefore, the
present study builds upon the prior literature on the relationship between high school
SEC and related mechanisms on postsecondary outcomes (Engberg & Wolniak, 2010,
2014; Hill, 2008; Kim & Nuñez, 2013; Kim, D. H., 2012; Klugman, 2012; Palardy, 2013,
2015) and extends the literature by investigating the distal effects of high school SEC on
postsecondary outcomes through the analysis of three outcomes across the college
pipeline – one at entry into college, one midway through college, and one at graduation
from college. In both methodological and substantive approaches this study is a direct
extension of several recent studies by Palardy (2008, 2013).
Unpacking the “Black Box” of Socioeconomic Composition
Researchers continue to treat the SEC effect as a black box; the effect is real and
salient, but the underlying causal explanation for the effect remains enigmatic. A
common pattern in the literature is what could be described as a cursory approach. While
scholars have explored the SEC effect on student outcomes, few have gone the extra step
and attempted to explain the mechanisms through which it influences student outcomes.
It is strikingly absent (Jencks & Mayer, 1990; Liu et al., 2015; Marks, H., 2002; Van
Ewijk & Sleegers, 2010). In Van Ewijk and Sleegers’ 2010 meta-analysis of the SEC
literature spanning two decades, they noted that “despite the large number of studies
conducted on this issue, few studies have tried to investigate the channels through which
peer group composition would affect achievement” (p. 135).
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Also, studies that have explored the underlying mechanisms of the SEC effect
have been plagued by methodological shortcomings. First, quantitative researchers have
often failed to account for the myriad of underlying mechanisms in their statistical
models (e.g., Engberg & Wolniak, 2013; Hill, 2008; Klugman, 2012; Moller et al., 2015).
Second, quantitative researchers have been handicapped with poor proxy measures for
peer effects and school practices (Palardy, 2013; Raudenbush & Willms, 1995; Thrupp et
al., 2002; Willms, 2010). Indeed, Thrupp et al. (2002) argued that the lack of robust
models is a significant concern in the SEC literature, stating:
Quantitative studies that have incorporated all of these dimensions (peer group,
instructional, organisational and management processes) into their research design
are few and far between … it is also clearly difficult to find proxy measures for
the processes involved in curriculum organization and school policy. (p. 485)
Therefore, this study will extend the literature by unpacking the black box and
exploring the two prominent theories explaining the SEC effect – the mediating
influences of peer effects and school practices – and thereby contributing to the
understanding in this nascent area of research. Also, this current study will extend the
literature by improving upon the methodological limitations of prior research through the
use of proximal measures for a comprehensive array of factors associated with SEC.
The Distal Effect of Socioeconomic Composition
The literature on the distal effect of high school SEC has focused on college
outcomes that immediately follow high school completion such as enrollment and
freshman-year outcomes under the notion that the SEC effect is mostly proximal and
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likely fades once students are further removed from the high school context. However,
investigating the lasting effect of SEC is important because of the long-term impact of
postsecondary attainment on markers of health and longevity, civic and community
engagement, and wealth accumulation (Baum et al., 2013; Pascarella & Terenzini, 2005).
Although there has been little research into the long-term impact of SEC, research on
college impact and sociology of education provide insight on how SEC could potentially
exert a long-term effect. Findings from these lines of research suggest that examining the
distal effect of SEC on college persistence and graduation outcomes is warranted, since
the SEC effect would persist even after accounting for its effect on academic outcomes.
Higher education scholars who study college impact acknowledge the influence of
SES and prior schooling for students’ college outcomes (Pascarella & Terenzini, 2005).
College impact researchers investigate the environmental and sociological processes that
occur at postsecondary institutions which affect outcomes. Some of the more prominent
college impact models include Astin’s (1970a, 1970b, 1993) input-environment-outcome
(I-E-O) model, Pascarella’s (1985) general model for assessing change, Tinto’s (1975,
1993) theory of student departure, and Weidman’s (1989) model of undergraduate
socialization (Pascarella & Terenzini, 2005). All of these models recognize the influence
of pre-college factors on college outcomes. While the inclusion of pre-college
characteristics is primarily for the purpose of statistical control, it nonetheless recognizes
that the impact of college is conditional upon what students bring to college. In
describing his classic I-E-O model, Astin (1993) said it was important for researchers to
measure and control “for as many student input characteristics as possible” because:
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The student’s outcome performance can be affected by a number of other input
characteristics besides the pretest performance. Since many of these input
characteristics are also related to the kinds of [college] environments to which
students are exposed, any observed correlation between an [college] environment
and an outcome measure may reflect the effect of some input characteristic rather
than the effect of the college environment. (pp. 13-14)
Specifically, research supports the notion that colleges impact students
differentially based on SES (Aronson, 2008; Goldrick-Rab, 2006; Stuber, 2011; Walpole,
2003). SES, therefore, should not be considered as simply a statistical control because
college experiences and outcomes are influenced by an individual student’s SES. While
in college, low SES students spend less time studying and engaging in social activities,
but more time working (Martin, 2012; Stuber, 2011; Walpole, 2003). These observable
differences between low and high SES students are found within the same institution
(Martin, 2012). Even after controlling for academic preparation, the enrollment patterns
of these students is more likely to be haphazard with transfers and stop outs, jeopardizing
their chances of graduation (Aronson, 2008; Goldrick-Rab, 2006). Based on these
different patterns by SES, low SES students enter college possessing different forms of
social and cultural capital, and acquire different forms and amounts of social and cultural
capital (Stuber, 2011; Walpole, 2003). Colleges do not function as equalizers that
promote meritocracy, and “instead of reducing class barriers during the transition to
adulthood, the postsecondary educational system is more likely to reproduce existing
inequalities” (Aronson, 2008, p. 50). In these studies, using SES as a measure of an
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individual characteristic may also be acting as a proxy measure for SEC. Because much
of this work in this area is qualitative, these researchers have not disentangled the impact
of SES and SEC. The differences these scholars have observed by individual SES may in
fact be capturing differences across SEC contexts.
Although the research is limited, research on the organizational habitus suggests
that schools – largely circumscribed by SEC – could have a long-term impact on
students, above and beyond the effect of schools on academic outcomes (McDonough,
1997; Palardy, 2015). Organizational habitus draws inspiration from Bordieu’s (1977,
1986) concept of habitus. Habitus refers to an individual’s dispositions as to what is
possible and what is rational that is shaped by the individual’s environment and social
context (Perna & Titus, 2005; Walpole, 2003). Analogously, organizational habitus refers
“to the impact of a cultural group or social class on an individual’s behavior through an
intermediate organization” (McDonough, 1997, p. 1997). After students spend four years
shaped in the environment of their high school – the context that is bounded by its
organizational habitus and the student body – the cultural capital, social capital, and
habitus that students leave high school with would be expected to persist well into their
college careers. The concept of organizational habitus was pioneered by McDonough
(1997) through a qualitative investigation of the college choice process for 12 collegebound female students attending four high schools in differing SEC settings. Through
different school structures and resources, as well as differing normative structures of
these high schools, McDonough (1997) concluded that:
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These organizational habiti presented different views of the college opportunity
structure and thus framed and enabled students’ college aspirations.
Organizational habitus demonstrates how high schools’ organizational cultures
are linked to wider socioeconomic status cultures, how social class operate
through high schools to shape students’ perceptions of appropriate college
choices, thereby affecting patterns of educational attainment. (p. 153).
Based on the SEC literature described in this chapter, a visual representation of
the college pipeline and the hypothesized differential outcomes based on SEC context is
provided in Figure 1. In this figure, three different college pipelines are represented as
actual pipelines where the pipe fittings serve as the key milestones of enrollment,
persistence, and graduation. The pipe fittings also represent where leaks from the pipeline
occur, that is, where students depart from the pipeline. After each milestone, a proportion
of students from the original cohort continue through the pipeline; this is represented by
the size of the pipe sections to the right of the pipe fittings. However, based on the SEC
context, differential rates of departure occur at each milestone, and differential
proportions of students continue along the pipeline. Compared to the middle and high
SEC pipelines, student departures from the pipeline at low SEC schools (i.e., the leaking
that occurs) is much higher at each milestone and the proportion who make it through
each successive milestone is increasingly smaller.
Other Considerations
Neighborhood/community effects and college effects are important to consider in
any study that examines postsecondary student outcomes; however, variables measuring
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neighborhood effects and college impact for the most part are excluded from this study.
Granted, this study did indeed consider the influence of financial aid and initial level of
postsecondary institution attended; variables measuring these factors are included the
modeling of high school SEC effects and college outcomes. However, this study did not
include additional neighborhood effects, between-college effects, and within-college
effects variables because this study used a secondary database from the National Center
for Education Statistics (NCES), the Education Longitudinal Study of 2002 (ELS:2002).
Therefore, variable selection was limited to those variables collected by NCES and many
salient measures of neighborhood effects and college impact were not collected. In
addition, the sampling design of ELS:2002 was intended to generalize to secondary
schools and not necessarily to neighborhoods and postsecondary institutions; therefore,
this survey did not sample enough students at the neighborhood level and at each
postsecondary institution to allow for appropriate statistical modeling of neighborhood
and college effects. Nonetheless, the subsections that follow provide a brief overview of
the research related to neighborhood effects, community cultural wealth, between-college
effects, and within-college effects to acknowledge their influence on the outcomes of
interest in this study.
The Effect of Neighborhoods and Communities
Research on the effect of neighborhoods on outcomes for children is older than
the school effects literature, dating back to Shaw and McKay’s (1942) monograph on the
impact of neighborhood contexts on juvenile delinquency (Leventhal & Brooks-Gunn,
2000). Similar to school effectiveness research, the investigation into neighborhood
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effects presents methodological challenges (Jencks & Mayer, 1990; Leventhal & BrooksGunn, 2000; Owens, 2010). Researchers have used a variety of measures for
neighborhood context, including “living in a neighborhood with more affluent families, a
higher proportion of managerial or professional workers, a lower high school dropout
rate, a lower unemployment rate, and more ethnic diversity” (Owens, 2010, p. 289).
Nonetheless, scholars have consistently found that the neighborhood a child resides in
impacts his or her educational attainment and achievement, even after statistically
adjusting for individual background factors and school of attendance (Berliner, 2006;
Leventhal & Brooks-Gunn, 2000; Putnam, 2015). That is, comparing two students in the
same school and classroom with identical academic and demographic backgrounds, the
student who resides in a less advantaged neighborhood would be expected to have lower
levels of educational attainment and achievement. Moreover, neighborhood effects could
exert more influence than school effects since students spend an overwhelming majority
of time in the environment of their neighborhood than in the confines of the school
environment, particularly for young children (Berliner, 2006). The underlying
mechanisms driving neighborhood effects are believed to be through institutional
resources, parental relationships, and norms/collective efficacy (Jencks & Mayer, 1990;
Leventhal & Brooks-Gunn, 2000).
However, it is important to highlight the critique that others scholars have towards
the research into neighborhoods, communities, and more broadly, cultural capital. This
critique has been advanced by researchers who have employed a critical race theory
(CRT) perspective. CRT scholars question the predominant perspectives, assumptions,
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and methods that researchers have used to traditionally examine issues related to race and
inequality, and have advanced several tenets that reflect the analytical perspective of
CRT research. Drawing from the foundational work by Solórzano (1997, 1998),
Comeaux (2013) summarized the tenets as:
The centrality of race and racism and their intersection with other forms of
oppression (e.g., class, gender, and sexual orientation); the challenge to
Eurocentric epistemology and traditional claims that institutions make toward
objectivity, knowledge, race neutrality, and equal opportunity in the education
system; the legitimacy of experiential knowledge; the commitment to social
justice and transformative response to racial, gender, and class oppression; and
the transdisciplinary perspective from the fields of ethnic studies, women’s
studies, sociology, history, and law, among others (p. 455).
Drawing from this CRT perspective, Yosso (2005) challenged the traditional
perspective of neighborhood, community, and cultural capital by advancing the concept
of community cultural wealth. Community cultural wealth moves away from the
traditional perspective of cultural capital that views students and communities of color
from a deficit perspective, that is, from the view that these students and communities are
deprived of and lack the knowledge, skills, and abilities that would allow them to succeed
in educational settings. Instead of a deficit perspective, community cultural wealth
“focuses on and learns from the array of cultural knowledge, skills, abilities, and contacts
possessed by socially marginalized groups that often go unrecognized and
unacknowledged,” the goals of which, Yosso (2005) said, are “to transform education
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and empower People of Color to utilize assets already abundant in their communities”
(pp. 69, 82). The different types of capital these communities already possess include
aspirational, navigational, social, linguistic, familial, and resistant capital; moreover,
these forms of capital “are not mutually exclusive or static, but rather are dynamic
processes that build on one another as part of community cultural wealth” (Yosso, 2005,
p. 77). This dynamic aspect to community cultural wealth is consistent with the
contemporary notion of cultural capital as fluid and changing over time, which in turn
questions the assumption of social reproduction and “has implications for encouraging
cultural integrity, enabling praxis, and affording greater agency to groups” (Sablan &
Tierney, 2014, p. 184). The study of neighborhoods, schools, and communities, therefore,
could be enhanced with the inclusion of analytical frameworks such as community
cultural wealth that consider the strengths that promote educational success for students
of color – strengths that are already present where they reside.
The Effect of Colleges
Findings in the college impact literature on the effect of colleges for student
postsecondary outcomes are similar to findings in the school effectiveness literature for
K-12 outcomes; colleges indeed matter and the institutions students attend influence their
likelihood of educational attainment and achievement (Kuh, Kinzie, Schuh, & Whitt,
2005; Pascarella & Terenzini, 2005). In their seminal work synthesizing research from
the 1990s to the early 2000s on the impact of college on students, Pascarella and
Terenzini (2005) delineated two different types of college effects, between-college
effects and within-college effects. Between-college effects concern the “change
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associated with the characteristics of the institutions students attend,” whereas withincollege effects consider “the experiences students have while enrolled” in college
(Pascarella & Terenzini, 2005, p. 18). Like school effectiveness research, college impact
research is difficult to conduct because of the difficulty of establishing causal effects due
to selection bias of nonrandom assignment of students to colleges (Kurlaender, Carrell, &
Jackson, 2016).
Institutional characteristics – the between-college effects – that influence
postsecondary persistence and attainment after controlling for pre-college student
characteristics include institutional control (public versus private); size (based on student
enrollment); quality (of entering students based on academic markers); expenditures (on
instruction and academic support); mission (women’s colleges and HBCUs); and student
composition (gender and racial composition) (Astin & Oseguera, 2012; Hurtado, 2007;
Pascarella & Terenzini, 2005). Evidence also suggests institutional quality influences
post-college outcomes including graduate enrollment and earnings (Zhang, 2005a,
2005b). These between-college effects have also been referred to as contextual variables
and distal characteristics (Hurtado, 2007). However, while these effects are statistically
significant, they are generally small and indirectly mediate achievement; what happens to
students on any given campus is far more determinant of educational outcomes than are
the structural features of the campus itself (Pascarella & Terenzini, 2005; Ro, Terenzini,
& Yin, 2013).
College conditions and student experiences – the within-college effects – that
influence postsecondary persistence and attainment after controlling for pre-college
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student characteristics include academic performance; campus integration; high-impact
practices; intercollegiate athletics; faculty, staff, and peer interactions; financial aid; and
residence (Astin & Oseguera, 2012; Chang, Denson, Sàenz, & Misa, 2006; Comeaux &
Harrison, 2007; Hurtado et al., 2011; Pascarella & Terenzini, 2005). These within-college
effects have also been referred to as environmental contingencies (Astin & Oseguera,
2012). High-impact educational practices that promote purposeful engagement (e.g., Kuh,
2011; Kuh et al., 2005) and interactions with faculty, staff and peers that promote
positive socialization (e.g., Chang et al., 2006; Denson & Chang, 2009) are particularly
important because they are within the domain and purview of faculty and administrators
to influence through the allocation of resources and the organization of learning and
interaction opportunities (Kuh, 2011). In addition, these practices have been documented
to be particularly effective in promoting positive outcomes for underrepresented students
(Hurtado et al., 2011; Kuh, 2011).
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CHAPTER 3
METHODS
Overview
This chapter provides information on the conceptual framework, data source,
measures, and analytic methods used for this study. Theoretical and empirical
justifications are provided for the variables included for analyses, as well as descriptions
on how these variables were measured. The inferential research questions in this study
were examined using a multilevel multiple group approach. The treatment of missing
data, testing of model assumptions, model building strategy, and statistical equations are
also discussed.
Conceptual Framework
The conceptual framework that guided this study is displayed in Figure 2. This
conceptual framework views the likelihood of college enrollment, persistence, and
graduation as a function of interrelated factors from students’ backgrounds and
characteristics of the high schools they attend. Schooling is seen as a multilevel or nested
phenomenon where factors at higher levels influence inputs, processes, and outputs at
lower levels. Specifically, this study looked at factors at the school level that influence
student-level outcomes, and this study directed attention to the role of socioeconomic
composition (SEC) as the school-level factor of primary interest. This conceptual
framework informed variable selection and the statistical models employed for this study.
The conceptual framework also clarified the purpose and role of each factor in
this study. SEC is viewed as having a direct effect on postsecondary student outcomes.
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SEC also is viewed as having an indirect effect through mediating college readiness
factors and mediating college enrollment factors. Peer effects and school practices are
also viewed as mediating factors to the extent that they serve as explanatory mechanisms
through which the SEC effect occurs. Both student-level controls and school-level inputs
were included as covariates in this study to reduce bias when estimating the SEC effect
by accounting for non-SEC factors associated with college outcomes. Moreover, these
factors were viewed as exerting differential effects depending upon school contexts
unique to low, middle, and high SEC schools.
Data Source
This study utilized data from the Educational Longitudinal Study of 2002
(ELS:2002), a longitudinal survey conducted by the National Center for Education
Statistics (NCES), the Institute for Education Sciences, and the U.S. Department of
Education. ELS:2002 was patterned after three previous secondary school longitudinal
surveys dating back to 1972 that have tracked the transition of individuals from high
school to college and into early adulthood and the workforce. The principal research aim
of ELS:2002 was to understand the critical transitions of a nationally-representative
cohort of high school sophomores by examining the factors that influenced these
transitions, including family and peer relationships and the climate for learning within
schools. The transitions of particular interest were college access and persistence. NCES
employed a two-stage stratified probability sampling design where schools were
randomly selected for inclusion based on region, urbanicity, and control; then 26 10thgrade students were randomly selected for participation in the study from within each of
62

these schools. The final sample included over 750 schools and 15,000 students that
represented 25,000 high schools and 3.4 million students (Lauff & Ingels, 2015).
Data were collected across 10 years, starting in 2002 when students were in the
10th grade (base year survey), then collected in 2004 when they were in the 12th grade
(first follow-up survey), two years after high school in 2006 (second follow-up survey),
and eight years after high school in 2012 (third follow-up survey).
The base year survey in 2002 included a student questionnaire, cognitive tests in
English and math, a parent questionnaire, teacher questionnaires, principal/administrator
questionnaire, library/media questionnaire, and a school facilities checklist. The first
follow-up survey in 2004 included a student questionnaire, a cognitive test in math, a
principal questionnaire, and high school transcripts. These two initial waves of survey
collection focused on gathering information on student background, achievement,
motivation, engagement, social capital, expectations, and educational plans, in addition to
information on school climate and school structures. The second follow-up survey in
2006 included a young adult questionnaire focusing on high school completion, college
enrollment, employment, and life experiences, as well as administrative records including
high school transcripts, federal student aid, and SAT/ACT scores. The third follow-up
survey that commenced in 2012 and was completed in 2013 consisted of a young adult
questionnaire regarding college enrollment and completion, employment, and life
experiences, as well as postsecondary transcripts and financial aid records (NCES, 2015).
Since the last round of data collection was very recent in 2012 and 2013 with the
processing of postsecondary transcripts, ELS:2002 was very useful to answer the research
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questions in this study because the findings from this study are current and particularly
relevant to addressing the present-day issues of concern for educators and policy-makers
surrounding college access and completion.
Although ELS:2002 sampled both public and private high schools, this study only
examined the outcomes of students who attended public high schools during the base
year survey in 2002. This is because the funding, policies, and practices of public high
schools are largely in the public domain. Moreover, even after including covariates,
researchers still observe that both students and teachers at Catholic and other private high
schools are prone to selection biases that can potentially confound the modeling of school
effects (Palardy, 2013; Raudenbush & Bryk, 1986).
Measures
Outcome Variables
The outcome variables along the college pipeline – enrollment, persistence, and
graduation – were modeled separately. The construction of each outcome variable is
described in the next few sections. In addition, rationales are provided to explain the
inclusion of these specific outcome variables. Figure 3 provides a schematic for the
student subsamples and outcome variables used for the current study. In this figure, the
categories are provided for each outcome variable and the size of each outcome category
reflects the proportion of the subsampled students who fall into each category; the
enrollment outcome is a three-category multinomial outcome, the persistence outcome is
a two-category dichotomous outcome, and the graduation outcome is a two-category
dichotomous outcome. To examine continuation across this pipeline, the subsample used
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in each successive outcome includes only the students from the previous outcome who
did not depart from the pipeline. The right braces indicate the subsample included for
each outcome for each SEC setting. All unweighted sample sizes provided in this paper
were rounded to the nearest ten as required by NCES when reporting unweighted sample
size numbers using NCES restricted-use datasets (NCES, 2011).
Enrollment. The subsample for the college enrollment outcome were public high
school students who were members of the base year survey in 2002 (nonzero weight on
ELS:2002 variable BYSTUTW) and had available information for their college
enrollment status immediately after high school in 2004 (F2RTYPE for enrollment and
F2PS1LVL for institutional level; 1,580 students with missing data were excluded).
Across all SEC contexts, this subsample consisted of 10,390 students reflecting a
nationally-representative sample of 2.74 million public high school students. The three
multinomial outcomes were (1) students who did not immediately enroll after high school
graduation in college, (2) students who enrolled at a 2-year institution, and (3) students
who enrolled at a 4-year institution.
Immediate college enrollment was included as the first college pipeline outcome
for several reasons. First, this outcome continues the prior work on SEC effects on
postsecondary outcomes (e.g., Engberg & Wolniak, 2010, 2014; Hill, 2008; Palardy,
2013, 2015) by looking at the beginning of college pipeline right after high school.
Second, delaying college enrollment decreases a student’s likelihood of earning a
bachelor’s degree, especially as family and work demands increase when individuals
enter their 20s (Niu & Tienda, 2013a; Roksa & Velez, 2012; Wells & Lynch, 2012).
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Third, SES is associated with delayed college enrollment; even after controlling for other
factors, lower SES students are less likely than their higher SES counterparts to
immediately enroll in college after completing high school (Rowan-Kenyon, 2007; Wells
& Lynch, 2012).
Enrollment was disaggregated into matriculation at 2-year and 4-year institutions
because researchers have found that students who initially enroll at community colleges
are less likely to complete bachelor’s degrees even after including statistical controls for
selection bias (Long & Kurlaender, 2009; Pascarella & Terenzini, 2005; Reynolds &
DesJardins, 2009; Wang, 2015). Nonetheless, enrollees who start at 2-year institutions
were included in this outcome and included for later outcomes in the bachelor’s degree
pipeline because low SES students are more likely to enroll in 2-year than 4-year colleges
(Berkner & Choy, 2008; Monaghan & Attewell, 2015), indicating that community
colleges serve as a crucial and viable pathway for low SES students (and low SEC
schools) to earn bachelor’s degrees. Moreover, the overwhelming majority (more than
80%) of community college students over the past two decades have indicated that they
want to eventually earn a bachelor’s degree or higher (Horn & Skomsvold, 2012).
Excluding initial 2-year enrollees in this study of the baccalaureate pipeline would have
removed a significant number of students from the pipeline, particularly low SES
students; this would have also reduced within-school sample sizes and limited the
statistical power of this study to detect SEC effects.
Persistence. The subsample for the college persistence outcome were public high
students who were members of the base year survey in 2002, who enrolled in college
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immediately after high school graduation (students in the second and third categories
from the previous college enrollment outcome), and had available college persistence
information in 2006, two years following high school graduation (F2PSEJ06; 20 students
with unavailable information were excluded). This subsample consisted of 6,220 students
reflecting a nationally-representative sample of 1.63 million college-going students. The
two dichotomous groups were (1) students who did not persist, and (2) students who
persisted.
Most of the research on persistence has focused on second-year retention, that is,
whether students return to college during their sophomore year (Adelman, 2006;
Pascarella & Terenzini, 2005). However, persistence into the third-year is perhaps more
vital to eventual degree completion than persistence into the second-year because the
second-year of enrollment “offers students the opportunity to recapture any lack of
momentum of the first” (Adelman, 2006, p. 84). Since third-year enrollment is closer to
graduation than second-year enrollment, persistence into the third-year “may be a more
reasonable proxy for degree attainment” (Allen, Robbins, Casillas, & Oh, 2008, p. 648).
Therefore, measuring persistence based on third-year enrollment outcomes was employed
in this study as a key intermediate marker along the college pipeline between enrollment
and graduation.
Graduation. The subsample for the college graduation outcome were public high
school students who were members of the base year survey in 2002, who immediately
enrolled in college after high school graduation in 2004 and persisted in college in 2006
(students in the second category from the previous college persistence outcome), and had
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available bachelor’s degree attainment information in 2013 seven years after high school
graduation (F3TZBCH1CIP6; 210 students with unavailable information were excluded).
This subsample consisted of 4,720 students reflecting a nationally-representative sample
of 1.22 million college students. The two dichotomous groups were (1) students who did
not graduate, and (2) students who graduated. Also included in the group of students who
did not graduate were students who were still enrolled in college; six percent of the entire
subsample were still enrolled at a 4-year institution as of 2013. Since they were a small
proportion of the subsample, for parsimony purposes these students were combined
together with the students who did not graduate and were no longer pursuing a bachelor’s
degree. This demarcation is also relevant in terms of institutional effectiveness at
bachelor’s degree granting institutions; a common benchmark for college completion is
graduation within six years of matriculation.
To date, no studies have specifically examined the relationship between high
school SEC and postsecondary degree attainment. It is crucial to extend the literature and
examine graduation outcomes because earning a bachelor’s degree imparts numerous
lasting benefits for individuals, influencing socioeconomic, cognitive, psychosocial,
attitudinal, moral, and quality-of-life outcomes (Pascarella & Terenzini, 2005).
Ultimately this is the benchmark that policymakers are interested in. As Adelman (2006)
eloquently states, studying bachelor’s degree attainment outcomes is “the core question
… it is about completion of academic credentials – the culmination of opportunity,
guidance, choice, effort, and commitment” (p. 16).
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Independent Variables
Independent variable selection in this study was informed by the conceptual
framework displayed in Figure 2 and guided by prior research that has identified
significant individual and school factors related to high school SEC and educational
outcomes (e.g., Hogrebe & Tate, 2010; Lee, Bryk, & Smith, 1993; Lee et al., 1997; Liu et
al., 2015; Palardy, 2013; Rumberger & Palardy, 2005a; Willms, 2010; You & Nguyen,
2012). Independent variables were organized into seven general categories including
mediating readiness factors, mediating enrollment factors, student controls, individual
peer influences, school inputs, compositional peer influences, and school practices and
policies. Within these categories were several subcategories. Under mediating readiness
factors were two measures for college readiness and quantitative readiness. Under
mediating enrollment factors were two categories for STEM major standing and initial
college level. Under student controls were three subcategories for demographic
background, academic background, and financial access and resources. Under school
inputs were three subcategories for student body composition, school resources, and
school structures. Under school practices and policies were four subcategories for
academic environment, teaching climate, disciplinary climate, and college-going culture.
Descriptions of this collection of a priori determined variables – and the literature
supporting their inclusion – are provided in the sections that follow.
Table 1 lists all of the variables included in this study, and the ELS:2002 variables
they were derived from. Low SEC schools were defined as those at least one SD below
the sample mean SEC, middle SEC schools were those within one SD of the sample mean
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SEC, while high SEC schools were those at least one SD above the sample mean SEC.
Appendix 1 provides the measurement properties for all independent variables that were
derived from factor scores. While only specific student subsamples were used in analyses
for each outcome, the student-level factor scores from student surveys, the school-level
factor scores from principal/administrator surveys, and school-level factor scores
aggregated from student-level variables were all created using the entire group of
ELS:2002 sampled students at each public high school site.
Mediating readiness factors. Two variables were included in this study as
mediating readiness factors; one for general college readiness and the other for
quantitative readiness. Baron and Kenny (1986) characterized mediating variables in their
classic paper as those that account “for the relation between the predictor and the
criterion … whereas moderator variables specify when certain effects will hold,
mediators speak to how or why such effects occur” (p. 1176). As depicted in the
conceptual framework in Figure 2, these two variables were included in the study as
mediating variables because they were conceptualized as explaining part of the observed
relationship between high school SEC and college outcomes. That is, the SEC effect
directly impacts college outcomes, but also indirectly impacts those outcomes through its
effect on mediating academic factors of college readiness and quantitative readiness
measured at the end of high school.
College readiness was included in this study to make a better delineation between
students who were simply college-eligible versus those who were college-ready. College
eligibility refers to students meeting the minimum requirements for high school
70

graduation and college admission, while college readiness refers to completing rigorous
high school coursework and/or meeting college entrance requirements that are predictive
of college persistence and degree completion (Conley, 2005; Zelkowski, 2010). Two
separate measures of readiness were created to examine the sensitivity of both general
academic preparation and mathematics/science background measures in explaining
college pipeline outcomes. A separate measure of quantitative readiness was included in
this study based on findings that high school academic preparation in this area is
associated with a greater likelihood of college success (Adelman, 1999, 2006), and is
particularly pronounced for success in the STEM fields (Ackerman, Kanfer, &
Calderwood, 2013; Tyson, Lee, Borman, & Hanson, 2007).
College readiness. A factor score for college readiness was created based on three
measures of academic achievement and attainment at the end of high school. The first
variable was a derived variable (from F2HSSTAT) and served as an ordinal measure of
high school completion (1 = did not graduate; 2 = completed high school (GED,
certificate of attendance, etc.); 3 = delayed high school graduate; 4 = on-time high school
graduate). The second variable (F1RHTUN) measured the total number of Carnegie units
earned during students’ four years in high school. The third variable (F1RAGPH)
measured the honors-weighted grade point average (GPA) for courses taken during all
four years of high school.
Quantitative readiness. A factor score for quantitative readiness was created
based on four measures of science and mathematics achievement and attainment at the
end of high school. The first variable for math achievement (F1TXMSTD) was based on
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results from the 12th-grade mathematics cognitive assessment administered during the
first follow-up data collection wave that provided a nationally norm-referenced
standardized score for sampled students. The second variable (F1RMAPIP) was an
attainment variable for students’ math course-taking pipeline and was an eight-point
ordinal scale that reflected the highest level of mathematics coursework completed in
high school (1 = no math; 2 = non-academic; 3 = low academic; 4 = middle academic; 5
= middle academic II; 6 = advanced I; 7 = advanced II/pre-calculus; 8 = advanced
III/calculus). The third variable (F1RSCPIP) was an attainment variable for students’
science course-taking pipeline and was also an eight-point ordinal scale that reflected the
highest level of science coursework completed in high school (1 = no science; 2 =
primary physical science; 3 = secondary physical science and basic biology; 4 = general
biology; 5 = chemistry 1 or physics 1; 6 = chemistry 1 and physics 1; 7 = chemistry 2,
physics 2, or advanced biology; 8 = chemistry and physics level 7). The fourth variable
was a derived variable (from F1RAPMA and F1RAPSC) and was an ordinal measure of
Advanced Placement (AP) mathematics and science courses completed in high school (1
= 0 courses; 2 = 1 course; 2 = 3 courses; 4 = 3 or more courses).
Mediating enrollment factors. Two sets of variables were included in this study
as mediating enrollment factors – one for STEM major standing and the other for initial
college level. For the persistence and graduation outcomes, STEM major standing and
initial college level were included in this study similarly to the last two variables as
mediating variables because they were conceptualized as explaining part of the observed
relationship between high school SEC and college outcomes. That is, the SEC effect
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directly impacts college outcomes, but also indirectly impacts those outcomes through its
effect on mediating enrollment factors of STEM major standing and initial college level
at the beginning of college.
STEM major standing. For STEM major standing at persistence in 2006, students
were identified as STEM majors if their reported major field they were most likely to
declare when they entered college in 2004 was in engineering, computer sciences, natural
sciences/mathematics, or environmental studies (derived from F2B15); students who
were in non-STEM majors served as the reference group. There were four different
categories for STEM major standing at graduation as of 2013. Students were identified as
STEM majors if they were in a STEM major at college entry in 2004 (derived from
F2B15 described earlier) and remained in a STEM major in 2006 if they reported their
current field of study during the second follow-up collection wave was in biological
sciences, computer sciences, engineering, mathematics/statistics, physical sciences, or
science technologies (derived from F2MAJOR2). Students were coded as STEM
departers if they were in a STEM major in 2004 and in a non-STEM major in 2006;
others were coded as STEM joiners if they were in a non-STEM major in 2004 and in a
STEM major in 2006; the final group of non-STEM students who served as the reference
group were students who were in non-STEM majors at both time points.
STEM major standing was measured intentionally in this retrospective approach
where the indicator of STEM major status for the persistence outcome used major
information at enrollment and STEM major status for the graduation outcome used major
information at enrollment and persistence. Attempting to use major information at the
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same time point as the outcome measure (i.e., using STEM major status in 2006 for the
persistence outcome or using STEM degree status in 2013 for the graduation outcome)
was not feasible in this study. In this study, for all three outcomes, one of the outcome
categories did not have any variability in the associated time-point specific STEM major
standing variable. For example, in the persistence outcome, variability in the STEM
major standing variable in 2006 would be present in the persisted outcome category
(some students who persisted would be in STEM majors, while some students who
persisted would be in non-STEM majors), but there would be no variability in the did not
persist outcome category (all students would be in non-STEM majors) and therefore the
effect of the variable would be fixed at singularity and not estimated. To ensure
variability in all outcome categories and allow for an estimate of the STEM major
standing effect, STEM major standing was measured in this retrospective approach. And
consequently, no STEM major standing variable was included for the enrollment
outcome.
STEM majors were highlighted in this study for several reasons. First,
policymakers have put an emphasis on increasing the number of college graduates in
STEM majors (U.S. Department of Education, 2014). Second, on a more theoretical
level, earning a bachelor’s degree in a STEM major requires stronger high school
academic preparation (Ackerman et al., 2013; Tyson et al., 2007), higher self-efficacy
(Moakler & Kim, 2014; Wang, 2013a), and greater subject-matter interest at the start of
college than students in non-STEM majors (Maltese & Tai, 2011). Because outcomes for
college STEM majors are more strongly associated with student development at the end
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of high school in contrast to those in non-STEM majors, research on the SEC effect in
this area is likely to accentuate previous findings in the SEC literature. Therefore, it is
important to account for and distinguish STEM majors in a study such as this one that
looks at college outcomes for students across all disciplines.
Initial college level. For both the persistence and graduation outcomes, students
were identified as starting at a 2-year institution if the first postsecondary institution they
attended was a 2-year institution; alternatively, students were identified as starting at a 4year institution if the first postsecondary institution they attended was a 4-year institution
(from F2PS1LVL). Students who initially attended 4-year institutions served as the
reference group.
Student controls. Student-level variables were included in this study primarily to
serve as a statistical control for selection bias due to differences in the student bodies
between schools. Subcategories in this area included variables capturing demographic
background, academic background, and financial access and resources. These covariates
were important to consider in this study since there is a strong relationship between
individual characteristics and educational outcomes; failing to statistically adjust for these
variables would have biased the estimates of school-level factors such as SEC and risked
overestimating their effects (Raudenbush & Willms, 1995; Van Ewijk & Sleegers, 2010).
While these student control variables were not of substantive interest, significant
associations between these individual factors and distal postsecondary outcomes were
still important to highlight in this study, particularly among differences across SEC
settings.
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Demographic background. Individual demographic factors remain important
determinants of educational achievement and attainment, including socioeconomic status
(Coleman et al., 1966; Engberg & Allen, 2011; Perez-Felkner, 2015; Sirin, 2005;
Witkow, Huynh, & Fuligni, 2015), gender (LeBeau et al., 2012; Perna & Titus, 2005;
Riegle-Crumb et al., 2006; Wang, 2013a), and race/ethnicity (Engberg & Wolniak, 2010;
Klopfenstein, 2004; Moller et al., 2015; Tyson et al., 2007). In addition, researchers have
also found that family structure is also a predictor of student achievement (Kim, D. H.,
2012; Perna & Titus, 2005; Rumberger & Palardy, 2005a, 2005b).
SES is conceptualized by researchers as describing “individuals, families, or
groups ranked on certain hierarchies or dimensions according to their access to or control
over valued commodities such as wealth, power, and status” (Mueller & Parcell, 1981, p.
14). Although there is controversy around the conceptual meaning of SES, researchers
generally agree that the three commonly measured components for SES since the 1970s –
occupation, education, and income – are unique and capture different aspects of SES
(Sirin, 2005). In this study, the SES variable (F1SES2) was a standardized value
constructed by NCES and provided for each sampled student in ELS:2002. This variable
was a composite variable based on five equally weighted, separately standardized
components: father’s occupation, mother’s occupation, father’s education, mother’s
education, and family income.
Gender and race/ethnicity were derived variables from their respective ELS:2002
variables (F1SEX and F1RACE) and served as dummy-coded demographic indicators;
male students were the reference gender category, and White/Multi-racial students served
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as the reference race/ethnicity group in comparison to Asian, Black, Hispanic/Latino, and
Native American students. Family structure was also a derived variable (from
F1FCOMP) and was dummy-coded as well; students who did not live with both birth
parents were in the reference category for comparison to students with a traditional
family structure defined as living with both birth parents.
Academic background. Prior academic achievement, much like demographic
characteristics, is a significant predictor of educational outcomes. Controlling for prior
academic achievement is of utmost importance in SEC studies and failure to account for
these differences could bias estimates of the SEC effect (Thrupp et al., 2002; Van Ewijk
& Sleegers, 2010). Drawing on previous research, this study expanded on the concept of
prior academic achievement and controlled for an array of prior academic background
variables, including academic achievement (e.g., Adelman, 1999, 2006; Engberg &
Allen, 2011; Perna & Titus, 2005), attainment expectations (Andersen & Ward, 2014;
Kim & Nuñez, 2013; Maltese & Tai, 2011), and self-efficacy (e.g., Bryan, Glynn, &
Kittleson, 2011; Sax, Kanny, Riggers-Piehl, Whang, & Paulson, 2015; Wang, 2013a,
2013b). School engagement was also controlled for in this study; researchers have
observed that students attending higher SEC schools are more engaged at their schools
compared to students attending lower SEC schools and this association between SEC and
student engagement remains even after controlling for other student background factors
(Jencks & Mayer, 1990; Lee & Smith, 1999; Rumberger & Palardy, 2005b).
For this study, several variables in the ELS:2002 dataset were used to measure
students’ academic background. To capture academic achievement, this study included a
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measure for 10th-grade unweighted grade point average for all academic courses taken in
mathematics, science, English, social studies, fine arts, and foreign language, which was
obtained from official high school transcripts (F1RAGP10). Another measure for
academic achievement were results from the 10th-grade reading and mathematics
cognitive tests administered during the base-year data collection wave (BYTXCSTD),
which provided a nationally norm-referenced standardized composite achievement score.
A dummy-coded variable was included to measure postsecondary attainment
expectations. This college expectation variable was a derived variable (from BYSTEXP)
with students not expecting to earn a bachelor’s degree serving as the reference category
in comparison to students who planned to earn a bachelor’s degree or higher. A factor
score for math self-efficacy was created from student responses to five Likert-type items
(BYS89A, B, L, R, U; 1 = almost never, 2 = sometimes, 3 = often, 4 = almost always)
where students rated themselves on how often various statements applied to them,
including “Can do excellent job on math tests,” “Can understand difficult math texts,”
“Can understand difficult math class,” “Can do excellent job on math assignments,” and
“Can master math class skills.”
Two dummy-coded variables were included to capture school engagement. First,
a dummy-coded transfer variable (from SCH_ID and F1SCH_ID) created a reference
group consisting of students who did not transfer high schools between the base-year and
first follow-up data collection periods between 10th and 12th grades. Second, a derived
variable for extracurricular involvement (from F1S26B through K) created a reference
category for students who never participated in any extracurricular activities in
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comparison to students who participated in interscholastic sports, school musicals, hobby
clubs, student government, etc.
Financial access and resources. College costs and financial aid play an important
role in determining the initial postsecondary enrollment decisions and subsequent
persistence of students – it is particularly pronounced for low-income students (Pascarella
& Terenzini, 2005; Paulsen & St. John, 2002; Terriquez, Gurantz, & Gomez, 2013;
Witkow et al., 2015). The impact of financial aid on postsecondary outcomes is likely to
become more relevant as college costs continue to increase; over the past 10 years,
resident tuition at 4-year public colleges and universities has increased an average of
3.4% above inflation (College Board, 2015). The variables in this area captured the
influence of college costs and perceived ability to pay for college.
To measure the impact of financial aid access and resources, two variables were
included in this study. Both variables were dummy-coded. The first derived variable for
college affordability (from F1S52A) captured students who placed a high importance on
college expenses; students who said that low expenses on tuition, books, and room and
board were not very important in determining which college to attend were in the
reference category. The second derived variable for financial aid availability (from
F1S52B) captured students who placed a high importance on financial aid; students who
reported that the availability of financial aid was not very important in determining which
college to attend served as the reference group.
Individual peer influences. The purpose of including these variables was to test
the theory that peer effects serve as an underlying mechanism driving the SEC effect. As
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described in the peer effects portion of the literature review, the influence of peers is
wide-reaching and is associated with academic and non-cognitive outcomes (e.g.,
Alvarado & An, 2015; Harris, 2010; Kahlenberg, 2001; Palardy et al., 2015). Since peers
influence each other through multiple pathways (Kahlenberg, 2001; Thrupp, 1999), it was
conceptualized in this study as a multifaceted construct and ELS:2002 provided a rich
amount of data to measure the impact of peer attitudes, behaviors, and expectations.
Incorporating student-level survey responses allowed this study to overcome the
limitation of prior SEC studies that did not have direct measures of peer interactions
(Willms, 2010).
Several measures were included to capture the impact of individual or studentlevel peer influences. To measure the academic habits of friends, a factor score was
created from student responses to three Likert-type items (BYS90A, B, D; 1 = not
important, 2 = somewhat important, 3 = very important) where students rated the degree
of importance for their friends to attend classes regularly, to study, and to get good
grades. A dummy-coded variable captured students who had friends who dropped out of
high school through a derived variable (from F1S65A); students who did not report
having any friends drop out of high school were in the reference category in comparison
to students who had one or more friends drop out of high school before the first follow-up
survey. A third variable measured the postsecondary ambitions of friends; this derived
variable for college intentions (from F1S65D) measured the proportion of a student’s
friends planning to attend a 4-year college; students who did not report that most or all of
their friends were planning to attend a 4-year college were in the reference category.
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School inputs. Similar to student control variables, school input variables were
included in this study primarily to serve as covariates to control for non-SEC school
characteristics that influence student outcomes. In the school effectiveness and
socioeconomic composition literatures school inputs are the factors and characteristics
which circumscribe schools and impact student outcomes but are outside the scope of
control and influence of teachers and administrators (Hanushek, 1986; Rumberger &
Palardy, 2004). Research methodologists have distinguished two types of school factors,
referring to school input variables such as school composition, resources, and resources
as Type A effects, and school practices as Type B effects (Raudenbush & Willms, 1995).
Subcategories in this school inputs area included variables measuring these Type A
effects of student body composition, school resources, and school structures.
Student body composition. Student body composition variables are those that
provide a point estimate for aggregate or average demographic characteristics of the
students in a school; the effect of compositional variables is analyzed to see their impact
above and beyond an individual’s own value on those characteristics. SEC is perhaps the
most robust predictor among compositional variables in its association with educational
outcomes (Coleman et al., 1966; Jencks & Mayer, 1990; Kahlenberg, 2001; Palardy,
2013; Thrupp, 1999). Another compositional variable of interest since the Civil Rights
era is that of racial composition, often measured by the percentage of minority students in
a school. Some researchers continue to find that racial composition remains salient
(Mickelson, Bottia, & Lambert, 2013; Newton, 2010), although others have reported that
it is nonsignificant once SEC is considered (Coleman et al., 1966; Konstantopoulos,
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2006; Rumberger & Palardy, 2005a). Nonetheless, since SEC is correlated with a
school’s percentage of minority students, this much-dissected measure of student body
composition was included in this study to statistically control for its possible impact and
reduce bias when estimating the SEC effect.
The SEC estimate for each school was calculated by averaging the SES values
(F1SES2) of the students sampled as part of ELS:2002 in each school. These schoolaverage SES values were then standardized to place schools into low, middle, and high
SEC categories. While many researchers have used mean SES to estimate SEC, it is
important to note that some researchers have used other student-level characteristics
besides SES to estimate SEC; the most popular is by taking the percentage of students
who are eligible for reduced/free lunch (e.g., Engberg & Wolniak, 2014; Hogrebe & Tate,
2010; Jennings et al., 2015; Wu, 2013). However, some researchers caution against the
use of dichotomous measures such as reduced/free lunch eligibility because they provide
unreliable and unstable approximations of SES, and in turn, biased estimates of SEC
(Van Ewijk & Sleegers, 2010).
The underrepresented minority composition of each school was estimated by
taking the proportion of students sampled in each school who belonged to the
underrepresented minority (URM) groups of Black/African American, Hispanic, and
Native American students (from F1RACE). Although ELS:2002 provided a value for the
percentage of minority students based on total enrollment for each school (CP02PMIN),
this variable was not used because the definition of minority for this variable included all
non-White subgroups including non-URM Asian/Pacific Islander students.
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School resources. The impact of school resources on student outcomes remains
disputed. Some researchers have argued that school resources are inconsequential
(Hanushek, 1997), while others have found a significant effect from a variety of school
resources on secondary school outcomes (Hogrebe & Tate, 2010; Palardy, 2008; Wolniak
& Engberg, 2013; Wu, 2013; You & Nguyen, 2012). In addition to a traditional measure
of school resources, this study also included a couple of variables that attempted to assess
the impact of physical resources.
The percentage teachers full certification variable was a continuous measure
(F1A34A) reflecting the percentage of full-time teachers in each school who possessed
standard or advanced professional teaching certificates. To measure the degree to which
learning was hindered by poor school facilities, a factor score was created from the
principal/administrator responses to six Likert-type items (BYA50A through F; 1 = not at
all, 2 = very little, 3 = to some extent, 4 = a lot) rating the degree to which the learning
environment for 10th graders was hindered by the poor condition of buildings, poor
heating/air/lighting, poor science laboratories, poor fine arts facilities, lack of space, and
poor library. To measure the degree to which learning was hindered by poor school
equipment, a factor score was created from the principal/administrator responses to four
Likert-type items (BYA50G, H, I, K; 1 = not at all, 2 = very little, 3 = to some extent, 4 =
a lot) rating the degree to which the learning environment for 10th graders was hindered
by the lack of textbooks/supplies, lack of computers, lack of multimedia, and poor
technical equipment.
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School structures. The structural features of schools impact the educational
outcomes of their students. Some evidence suggests students attending schools in urban
locations are less likely to attend selective colleges and less likely to earn bachelor’s
degrees than schools in suburban locales (Klugman, 2012; Rose, 2013). Dummy-coded
variables representing school location were included in this subcategory for school
structures. For school location (from BYURBAN), suburban schools served as the
reference group while the other two dummy-coded variables differentiated urban schools
and rural schools.
Compositional peer influences. Like individual peer effects variables, the
purpose of including these variables was to test the theory that peer effects serve as an
underlying mechanism driving the SEC effect. Similar to the student body composition
variables, the compositional peer influences variables were used in this study to examine
the impact, if any, of the overall normative peer environment created by school peers
above and beyond the proximal effect from close friends. Researchers have only begun to
specifically explore the effect of compositional peer influences (Engberg & Wolniak,
2014; Palardy, 2015).
The compositional peer influences variables were aggregated from their
respective student-level measures described earlier: mean academic habits of friends was
the school-level mean factor score derived by averaging the student-level factor scores
(from BYS90A, B, D); mean friends dropped out (from F1S65A) reflected the proportion
of students at each school who had at least one friend drop out of high school; and mean
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friends college intentions (from F1S65D) measured the proportion of students in a school
where most or all of their friends planned to attend a 4-year college.
School practices and policies. The purpose of including these variables was to
test the theory that school practices serve as an underlying mechanism driving the SEC
effect. In contrast to school inputs, school practices and policies are the institutional
factors and characteristics that schools do have control over which influence student
outcomes and therefore are of interest for researchers and practitioners (Hanushek, 1986;
Lee et al., 1993, 1997; Rumberger & Palardy, 2004). Moreover, in this era of
accountability, since schools have a fair amount of control over the practices and policies
at their individual campus, schools should be held accountable for the effects of these
factors on student achievement – and not for the effects of school inputs (Raudenbush &
Willms, 1995). Raudenbush and Willms (1995) described the Type B effect of school
practices hypothetically as “the difference between a child’s performance in a particular
school and the performance that would have been expected if that child had attended a
school with identical context but with practice of “average” effectiveness” (p. 310). To
estimate the Type B effect in this study, four different subcategories of school practices
were included, including measures for academic environment, teaching climate,
disciplinary climate, and college-going culture.
Academic environment. Attending schools that emphasize academics – dubbed
academic press – increases the likelihood of academic achievement and academic
engagement; academic press has been shown to be a strong predictor of educational
outcomes at low SEC schools when coupled with social supports (Lee & Smith, 1999). In
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addition, other aspects of a school’s academic environment that have been shown to be
significant in the literature were included in this study, including variables that captured
curricular rigor and promotion of academic course-taking (Engberg & Wolniak, 2010;
Hogrebre & Tate, 2010; You, 2013; Zelkowski, 2010).
Academic press was measured by creating a factor score from the
principal/administrator survey responses during the first follow-up survey to five Likerttype items (F1A38B, D, E, G, L; 1 = not at all accurate, 2 = not at all accurate-somewhat
accurate, 3 = somewhat accurate, 4 = somewhat accurate-very accurate, 5 = very
accurate) describing the school environment in terms of teachers pressing students to
achieve, placing a high priority on learning, homework expectations, highly structured
classrooms, and encouraging students to enroll in academic classes.
The remaining academic environment variables reflected an average student value
for each school by calculating the mean for ELS:2002 sampled students. Mean Carnegie
units was the average total Carnegie units (from F1RHTUN) that each student earned
during high school based on their official high school transcripts and mathematics
pipeline was the average of the highest level of mathematics coursework completed (from
F1RMAPIP).
Teaching climate. Quality teachers positively impact student outcomes, and the
teaching climate at schools also indirectly influences student outcomes (Bottia, Stearns,
Mickelson, Moller, & Valentino, 2015; Moller et al., 2015; Rumberger & Palardy, 2005a,
2005b). To measure several dimensions of teaching climate, two variables were included
for this subcategory.
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Teacher quality was estimated using mean factor scores that were generated for
each school by averaging student-level factor scores to three Likert-type items (BYS20E,
F, G; 1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree; reverse scored
from their original scale) describing the degree to which they agreed with statements that
the teaching is good, that teachers are interested in students, and that teachers praise
effort. Teacher morale was measured by creating a factor score from principal survey
responses during the first follow-up survey to three Likert-type items (F1A38C, H, M; 1
= not at all accurate, 2 = not at all accurate-somewhat accurate, 3 = somewhat accurate, 4
= somewhat accurate-very accurate, 5 = very accurate, F1A38H and M were reverse
scored from their original scale) characterizing teacher morale, teacher negativity about
students, and conflict between teachers and administrators.
Disciplinary climate. Correlated with teacher quality and teaching climate, school
effectiveness researchers have also found a link between the behavioral and disciplinary
environment of schools and student achievement; factors such as disciplinary structures,
classroom disorder, student misbehavior, and school safety are features of the school
context that impact student outcomes (Hogrebre & Tate, 2010; Liu et al., 2015; Taggart
& Crisp, 2011). In a recent study on Hispanic/Latino students, Taggart and Crisp (2011)
found that high school students who personally experienced or perceived others being
discriminated against were less likely to attend 4-year institutions and instead enroll at 2year colleges.
Two different mean factor scores were used in this study to measure disciplinary
climate. To measure school safety, mean factor scores were created by averaging sampled
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student factor scores on responses to three Likert-type items (BYS20J, M, N; 1 = strongly
agree, 2 = agree, 3 = disagree, 4 = strongly disagree) asking students about how safe they
feel at school, the prevalence of gangs, and racial/ethnic group conflict. Similarly,
classroom disruption was estimated using a school-level mean factor score aggregated
from student-level factor scores on three Likert-type items (BYS20D, K, L; 1 = strongly
disagree, 2 = disagree, 3 = agree, 4 = strongly agree; reverse scored from their original
scale) where students rated how often other students disrupted class, whether disruptions
get in the way of learning, and if misbehaving students get away with their behavior.
College-going culture. The intentions of including variables that measured the
college-going culture were to examine the normative environment of schools in
promoting postsecondary enrollment and providing access to academic and career
counseling. Students who attend schools that organize, structure, and facilitate both a
college-going environment and college-going opportunities are more likely to pursue a
bachelor’s degree after graduating from high school and also more likely to enroll at
more selective institutions (Engberg & Allen, 2011; Farmer-Hinton, 2008; Hill, 2008;
McDonough, 1997, 2005; Palardy, 2015; Perna et al., 2008; Perna & Titus, 2005; RowanKenyon et al., 2011).
College-going culture was measured using two separate variables for college
facilitation and college attendance. To measure college facilitation, factor scores were
created for each school from principal/administrator responses during the first follow-up
survey to four Likert-type items (F1A20A, B, D, and E; 1 = None, 2 = 1-10 percent, 3 =
11-24 percent, 4 = 25-49 percent, 5 = 50-74 percent, 6 = 75-100 percent) estimating the
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percentage of seniors in 2004 who attended college application programs, programs on
financial aid, college fairs, and meetings with college representatives. To measure college
attendance, a dummy coded variable from the same survey (from F1A19A) created a
reference group of schools where fewer than half of the students from the prior year
enrolled at a 4-year college to compare against schools where half or more of all
graduates in the prior enrolled at 4-year institutions.
Analytical Method
Statistical Software
ELS:2002 public-use data were obtained in SPSS format from NCES through its
Education Data Analysis Tool website (NCES, 2016b). Following appropriate
documentation and protocol, ELS:2002 restricted-use data were obtained from NCES.
Data grooming, missing data multiple imputation, factor analysis, descriptive statistics,
and testing for mean differences were conducted using IBM SPSS Statistics version 23.
Hierarchical linear modeling was conducted using Mplus version 7 (Muthén & Muthén,
1998-2015).
Statistical Technique
The inferential research questions in this study were addressed using a
hierarchical linear modeling (HLM) approach. Also referred to as multilevel models,
mixed models, and random effects models, HLM is a powerful tool that has been widely
used over the last three decades by school effectiveness researchers to examine
contextual effects such as socioeconomic composition. Lee (2000) argued “that this
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approach is the both the most appropriate and also the most useful for the study of
contextual effects, particularly the context of school” (p. 126).
As a statistical technique, HLM takes into account the nested or hierarchical
nature of data structures commonly found in social and behavioral data (Raudenbush &
Bryk, 2002). Students in a formal education setting are not typically independent of each
other, but rather, are nested or grouped together (whether it be by classroom, school, or
neighborhood), so it is expected that students in the same group will share similar
characteristics and outcomes based on group affiliation. In the case of students nested
within schools, HLM allows researchers to partition the variation among students within
schools from the variation between schools, that is, to decompose the total variation in a
particular outcome to the proportion of variance that is among students within the same
school, and the proportion of variance that is between students across different schools
(Heck & Thomas, 2015; Snijders & Bosker, 2012).
Whereas the model can be conceptualized with a single equation (i.e., a combined
model), representing the model with separate equations for each level improves clarity.
Using this representation, one statistical model is specified for students (i.e., Level 1
model), and one statistical model is specified for schools (i.e., Level 2 model). The Level
1 regression coefficients that estimate the linear relationship between student-level
independent variables and the student-level outcome become the dependent variables in
the Level 2 model, and these Level 2 dependent variables from the Level 1 model are
regressed on school-level independent variables.
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The use of single-level statistical methods in early school effectiveness studies –
such as ordinary least squares regression used in the Coleman Report – was problematic
because single-level statistical models are unable to account for the nested nature of
student data. Multilevel models provide an answer to the deficiencies in prior research by
resolving critical methodological concerns such as unit of analysis, aggregation bias,
misestimated standard errors, and heterogeneity of regression (Lee, 2000; Raudenbush &
Bryk, 1986, 2002; Snijders & Bosker, 2012). By using HLM, educational researchers can
ask a wide range of research questions, such as “Do schools make a difference?,” “To
what degree does mean achievement and learning vary across schools?,” What difference
does the school a child goes to make in the child’s achievement and learning?,” and
“How effective are different kinds of schools?” (Rumberger & Palardy, 2004). However,
HLM is not the be-all and end-all; drawing on Rubin’s (1978) ideas regarding causal
inference in nonexperimental settings, Raudenbush and Willms (1995) caution school
effectiveness researchers that finding adequate measures of school practice Type B
effects is much more difficult than measuring Type A effects.
HLM was appropriate for this study because the research questions in this study
concerned the hierarchical relationship between school characteristics and student
outcomes. Like previous SEC research on the clustering effect of schools on distal
outcomes, this study similarly used HLM to examine the outcomes of high school
students after they leave the high school setting. The use of a multi-stage sampling design
with a broad sample of high schools in ELS:2002 allowed this study to appropriately
employ multilevel models with sufficient statistical power to detect significant effects
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across high schools and generalize findings to American public high schools. Also, this
study drew on prior SEC research that used ELS:2002 and other similar large-scale
datasets to include appropriate and direct measures for the constructs under investigation,
particularly Type B school practice variables. Since ELS:2002 was a longitudinal study
with multiple data collection points across 10 years including interview responses from
multiple sources, norm-referenced assessments, and official administrative records, the
data provided a comprehensive portrait on how student characteristics, socioeconomic
composition, and high schools impact postsecondary outcomes.
Missing Data
All independent variables used in this study had low to moderate rates of missing
values between 0% and 35%. The majority of variables had low rates of missing values
less than 15%. To retain students and schools with missing values, multiple imputations
(MI) of missing values were conducted (Rubin, 1987). These missing values were
imputed using SPSS’s model-based missing values algorithm (Graham, 2012) where all
other variables in the dataset are used as predictors to impute missing values for a single
variable; linear regression was used for continuous variables and logistic regression was
used for categorical variables. Missing values on student variables were imputed using
the full sample of 12,770 public high school students, while the missing values on school
variables were imputed using the full sample of 580 public high schools. Through SPSS’s
MI method (Graham, 2012) five complete datasets were generated for subsequent
analysis in Mplus.
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Assessing Model Fit and Parameter Estimates
In the HLM model building approach for this study where models were nested
within each other, that is, the progressive models included all of the variables in the
preceding models, model fit was tested through likelihood ratio tests (LRT). When
models are nested the change in the deviance statistic can be used to determine if there is
a statistically significant improvement in model fit when new variables are added to a
model; the change in deviance has a Chi-square distribution with df equal to the number
of new variables in the newer model (full model) compared to the prior model (restricted
model), and a significant test-statistic indicates improvement in model fit with the
addition of new variables (Muthén & Muthén, 1998-2015; Snijders & Bosker, 2012). The
LRT test-statistic was computed using the formula described by Muthén and Muthén
(2016) by taking -2 times the difference of log likelihood values adjusted with scaling
correction factors provided through the MLR maximum likelihood estimator in Mplus.
Model fit was also assessed through other commonly used indices including the Akaike
information criterion (AIC) and the Bayesian information criterion (BIC).
To statistically test for global differential effects across SEC contexts, at each
model building step during the multiple group analysis approach the simultaneous models
across low, middle, and high SEC schools were compared to examine if the magnitude of
the coefficients for the independent variables significantly varied. An equality constraint
was implemented and the coefficients were fixed to be equal across all school settings.
Afterwards, an LRT was used to determine if the equality constraint significantly
increased model fit between the unconstrained model and the constrained model, which
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would indicate that the association between student and school characteristics differed
significantly across school contexts (Palardy, 2008). To statistically test for individual
parameter differential effects across SEC contexts, for each parameter in each model, an
LRT was conducted to compare the fully unconstrained simultaneous model against a
nested model with an equality constraint imposed on one parameter at a time. Statistically
significant Chi-square values indicated that for the individual parameter, its effect
significantly differed across low, middle, and high SEC school settings.
To obtain effect size estimates, all continuous variables in this study were
standardized prior to analyses. By standardizing the variables, the subsequent regression
coefficients reflected standardized coefficients independent of their original measurement
units (Snijders & Bosker, 2012) and thus allowed a direct comparison between different
coefficient values on the magnitude of their effects on the outcome variables. Odds ratios
were estimated for all variables in this study by calculating the exponential function for
the standardized log odds coefficients provided in Mplus (Heck & Thomas, 2015). Effect
sizes were then calculated using the formula developed in the meta-analysis by Chinn
(2000) to convert odds ratios to effect sizes by dividing the natural log of the odds ratio
estimate for each parameter by 1.81.
Assumptions and Other Issues
Similar to all other linear statistical models, the validity of inferences derived
from hierarchical linear models is contingent on satisfying a set of model assumptions.
The assumptions were that the model residuals satisfied distributional assumptions of
independence of observations, normality of distribution, and homogeneity of variance; in
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addition, the association between the outcome variable and continuous student-level and
school-level independent variables had to be approximately linear (Garson, 2013;
Raudenbush & Bryk, 2002; Snijders & Bosker, 2012).
Based on the multi-stage sampling design of ELS:2002, the assumption of
independence of observations at Level 1 and Level 2 was assumed to be tenable. The
individual-level predicted logit values and school-level residuals for the final model of
each inferential research question in this study were examined to test whether the other
three assumptions were met. The predicted logit scores were used because they reflected
the linear transformation of the outcome variables. To test the assumption of linearity for
each of the continuous predictor variables, the final model was rerun separately without
the covariate under scrutiny in the model, and then a scatterplot was created for the
continuous predictor and the covariate-excluded model predicted logit value. Linearity
was deemed tenable for a covariate if the scatterplot was approximately linear. To test the
assumption of normality, a normal P-P plot was created for the final model predicted
logit values (with all covariates included). Normality was deemed tenable if the plot
formed an approximate straight line with very few departures from the straight line. To
test the assumption of homogeneity of variance at Level 2, using the final model with all
covariates included, a scatterplot was created to plot the final model predicted logit
values (x-axis) against the standardized school-level residuals (y-axis) with a line fitted
across the mean value of the residuals. Homogeneity of variance was deemed tenable if
the range of variance across the spectrum of predicted logit values was consistent, and
very few predicted logit values were beyond  2 SD of the mean residual value. This
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assumption was not tested at Level 1 because variance at Level 1 is not estimated for
non-linear multilevel models due to the fact that this variance is heteroscedastic.
Another issue with statistical models that include a large quantity of variables is
collinearity between variables. Collinearity arises when two or more predictor variables
are highly correlated with one another, which could result in imprecise estimates of
model parameters in statistical models (Cohen, Cohen, West, & Aiken, 2002). To check
for multicollinearity, the variance inflation factor (VIF) was computed for each variable.
VIF values ranged from 1.01 to 3.69. All variables were below the conventionally
suggested VIF level for concern for multicollinearity of 10.0 (Myers, 1990).
One final issue concerns centering variables. Following the recommendations by
Raudenbush and Bryk (2002) to center variables to aid in interpretation of variables
under scrutiny, all continuous student-level variables in each of the multilevel models in
this study were entered into the models via grand-mean centering. This approach allowed
for the interpretation of model parameters in relation to the “average” student on those
parameters (Engberg & Wolniak, 2013). In particular, SES was grand-mean centered to
allow for the estimate of the SEC parameter to serve as a direct estimate of the
compositional effect of average school SES above and beyond the effect of individual
SES (Raudenbush & Bryk, 2002). Dummy-coded variables were left uncentered.
Research Question 1
To what degree do measures of college enrollment, persistence, graduation,
student characteristics, and high school factors differ across low, middle, and high SEC
schools?
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This research question served as a descriptive analysis of the outcome variables
and independent variables in this study. For the outcome variables in this study, this
research question examined whether differences were present across SEC contexts on
patterns of student continuation and departure at key points along the college pipeline.
For the independent variables in this study, this research question examined the
contextual differences among students and high schools across SEC settings. For this and
all subsequent research questions, high SEC schools were defined as those at least 1.0 SD
above the sample mean SEC; middle SEC schools were those within ± 1.0 SD of the
sample mean SEC; low SEC schools – the socioeconomically segregated high schools –
were those greater than 1.0 SD below the sample mean SEC. To answer this research
question, descriptive statistics were analyzed for each of the outcome variables across
low, middle, and high SEC schools.
To determine if the distribution for each of the outcome variables was
independent of SEC context, a separate Chi-Square Test of Association was run between
each outcome variable and SEC context (Lomax & Hahs-Vaughn, 2012). This analytical
approach was also employed for all categorical independent variables. This test is similar
to the Chi-Square Goodness-of-Fit test, except that the expected proportions are
estimated based on the observed row and column marginals instead of based on a priori
values; a significant Chi-square value indicates “that the observed and expected
proportions were not equal across cells such that the two categorical variables have some
association” (Lomax & Hahs-Vaughn, 2012, p. 223).
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In regards to the independent variables, all continuous independent variables were
tested for mean differences across school SEC settings. Since schools were divided into
three groups, mean differences were tested for each variable through a one-way fixedeffects analysis of variance (ANOVA). For variables with a significant F-ratio test
statistic value (p < .05), post-hoc comparisons were conducted comparing all possible
pairs of means for significance (low SEC versus high SEC, low SEC versus middle SEC,
and middle SEC versus high SEC). To account for the increase in familywise Type I error
rates due to multiple comparisons, a Bonferroni correction was applied; only mean
differences with p-values below .0167 (= α-level ∕number of pairwise comparisons = .05 ∕
3 = .0167) were identified as statistically significant (Field, 2005; Lomax & HahsVaughn, 2012).
Research Question 2
Is high school SEC predictive of college enrollment? Does the SEC effect differ
across low, middle, and high SEC schools?
a. Does the SEC effect remain after including control variables?
b. Is the SEC effect still predictive after considering college readiness factors?
c. Do peer influences and school practices explain the SEC effect?
This research question tested the various mechanisms through which SEC impacts
college enrollment. It investigated the total effect of SEC on college enrollment, the
unique effect of SEC after isolating it from non-SEC attributes (student background and
school inputs), the mediating role of college and quantitative readiness, and the
mechanisms underlying the SEC effect (peer effects and school practices).
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General approach. Hierarchical linear models are suitable for nested data when
there is a linear relationship between the predictor variables and outcome variable. In the
case of this study, none of the three outcomes were linear. Although the outcome
variables in this study were categorical (enrollment was multinomial while persistence
and graduation were binomial), a framework provided through hierarchical generalized
linear models (HGLM) allows researchers to use multilevel statistical models to study
non-linear outcomes (Raudenbush & Bryk, 2002; Snijders & Bosker, 2012). This HGLM
framework was used for this study. The model building process described below was
conducted using the full sample of students and schools together. In addition, to examine
differential effects across low, middle, and high SEC schools, multiple group analysis
was conducted for this study. In multiple group analysis, the parameter estimates are
simultaneously estimated for each group (i.e., low, middle, and high SEC schools) using
group-specific data.
In the HGLM framework with M nominal outcomes, only M – 1 probabilities are
required to specify the outcomes and therefore one outcome category becomes the
reference category (Heck & Thomas, 2015). For college enrollment, students who did not
immediately enroll in college served as the reference group, and two separate sets of log
odds probabilities were provided; first, the probability of enrolling in a 2-year college
versus not enrolling, and second, the probability of enrolling in a 4-year college versus
not enrolling. However, comparing the probability of enrollment in 2-year versus 4-year
institutions was not possible since no enrollment was the reference category. Therefore,
to examine differences between students enrolling in 2-year institutions versus 4-year
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institutions, the model building process was re-specified and re-run with the reference
group switched to students who enrolled at 2-year institutions.
Model building. Based on the model building process detailed by Raudenbush
and Bryk (2002), the college enrollment outcome variable was modeled through a series
of four increasingly complex hierarchical generalized linear models. The first model for
the full sample of students and schools addressed the main research question “Is high
school SEC predictive of college enrollment?”, while the multiple group models
addressed the research question “Does the SEC effect differ across low, middle, and high
SEC schools?” The second model addressed Question 2a, “Does the SEC effect remain
after including control variables?”; the third model addressed Question 2b, “Is the SEC
effect still predictive after considering college readiness factors?”; the fourth model
addressed Question 2c, “Do peer influences and school practices explain the SEC
effect?”
The first model – the total SEC effects model – included only SES and SEC. This
baseline model with only two predictor variables was used to estimate the total effect of
SEC on college enrollment. Successive models progressed with the inclusion of a larger
constellation of variables – including student controls and school inputs, mediating
readiness factors, mediating enrollment factors (for the persistence and graduation
outcomes), and finally peer influences and school practices. These models provided
information on how much of the SEC effect was accounted for by these factors. In the
multiple group analysis approach, all covariates that are estimated across groups (i.e.,
across low, middle, and high SEC schools) are interaction effects and thus could be
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characterized as moderator variables. While the variables in this study are described by
their function as mediators or covariates, it is important to note that these variables could
serve multiple explanatory roles within the multiple group framework (i.e., mediating
moderators).
The second model – the isolated SEC effects model – added covariates for student
controls that measured demographic background, academic background, and financial
access and resources, as well as covariates for school inputs including student body
composition, school resources, and school structures. Results from this model were the
most relevant in estimating SEC effects because this model provided detail on the SEC
effects remaining after controlling for covariates outside the influence of the SEC effect
(Palardy, 2013).
The third model – the mediating readiness model – added the factor scores that
measured general college readiness and quantitative readiness. This third model
examined if these readiness factors mediated the association between high school SEC
and college enrollment by accounting for and reducing the size of the SEC effect. In other
words, this model looked at whether there was a distal SEC effect still present after
accounting for the influence of SEC on academic measures of college readiness at the end
of high school.
The fourth model – the SEC mechanisms model – added student-level individual
peer influences variables, school-level compositional peer influences variables, and
school practices and policies variables for academic environment, teaching climate,
disciplinary climate, and college-going culture. The purpose of this final model was to
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test the predominant theories that researchers have put forth to explain the two
mechanisms through which SEC affects student outcomes by looking at the extent to
which these mechanisms mediated the SEC effect on college enrollment.
Model equations. The statistical equations in the remainder of this chapter follow
the conventions described in Raudenbush and Bryk (2002) and were adapted to reflect
this study’s multiple group analysis approach with multinomial outcomes using the
HGLM framework. The three-category multinomial outcome for college enrollment was
transformed through a link function into predicted values that were related to the
independent variables through linear structural models. Using a multinomial sampling
distribution, the common and convenient link function for multinomial HGLM used was
the multinomial logit link (Raudenbush & Bryk, 2002). For each non-reference category
m = 1 or 2, for each subgroup g (for low, middle, or high SEC schools), and where M is
the reference category, the link function was
= log(


ೕ

ೕ

) = log(


ೕ

ೕ

).

(1)

Therefore, the college enrollment outcome for category m for student i in school j in
subgroup g was the log odds of being in category m relative to category M.
Model 1. Given the link function above, the equation for the total SEC effects
model for Level 1 was
=

+

,

(2)

and the Level 2 equations were
=
=

+

+

,

.
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Model 2. The equation for the isolated SEC effects model for Level 1 was
=

+

(4)

,

+
and the Level 2 equations were
=
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+

+
=
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~ N(0,
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, for p > 0.

Model 3. The equation for the mediating readiness model for Level 1 was
=

+
+
+
+

(6)
,

and the Level 2 equations were the same as in Equation 5.
Model 4. The equation for the SEC mechanisms model for Level 1 was
=

+
+
+
+
+

(7)
,

and the Level 2 equations were
=

+
+
+
+
+

=
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In these equations,

represented the average log odds for falling into college

enrollment category m for students in subgroup g who attended school j.
represented the grand mean of log odds for falling into category m for all schools in
subgroup g.

to

represented the fixed effects for the expected change in log

odds of falling into category m for student i attending school j in subgroup g per one-unit
change in the respective student-level variables.

to

represented the expected

change in log odds of falling into category m for student i attending school j in subgroup
g per one-unit change in the respective school-level variables. Lastly,

represented

the residual random effect for each school that remained after controlling for all variables
in the model. In addition, each of these random components was assumed to be
approximately normally distributed with a mean of zero and a variance of

.

Research Question 3
Is high school SEC predictive of college persistence? Does the SEC effect differ
across low, middle, and high SEC schools?
a. Does the SEC effect remain after including control variables?
b. Is the SEC effect still predictive after considering college readiness factors?
c. Is the SEC effect significant after accounting for college enrollment factors?
d. Do peer influences and school practices explain the SEC effect?
This research question tested the various mechanisms through which SEC impacts
college persistence. It investigated the total effect of SEC on college persistence, the
unique effect of SEC after isolating it from non-SEC attributes (student background and
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school inputs), the mediating role of college and quantitative readiness, the mediating
role of STEM major standing and initial college level, and the mechanisms underlying
the SEC effect (peer effects and school practices). The general approach, model building,
and model equations were similar to those used to address Research Question 2.
Differences are discussed below.
General approach. Again, the framework used for this research question was
HGLM through a multiple group analysis approach. The model building process
described below was conducted using the full sample of students and schools together. To
examine differential effects across SEC settings in a multiple group analysis approach,
the parameter estimates were then simultaneously estimated for each group (i.e., low,
middle, and high SEC schools) using group-specific data. The key difference for this
persistence outcome compared to the enrollment outcome was that persistence was
binomial – the two outcome categories were did not persist and persisted. Therefore, the
model building process was run only once with students who did not persist serving as
the reference group in comparison to the students who persisted.
Model building. The model building process – and the research questions and
sub-questions that each model addressed – was similar to the model building process for
the previous enrollment outcome. However, with the addition of the dummy-coded
mediator variables for STEM major standing and initial college level, an additional
model was inserted between the mediating readiness model and the SEC mechanisms
model, resulting in a total of five models. This fourth model – the enrollment mediators
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model – was used to examine if the SEC effect on college persistence was indirect
through its influence on STEM major status and starting college at a 2-year institution.
The first model for the full sample of students and schools addressed the main
research question “Is high school SEC predictive of college persistence?”, while the
multiple group models addressed the research question “Does the SEC effect differ across
low, middle, and high SEC schools?” The second model addressed Question 3a, “Does
the SEC effect remain after including control variables?”; the third model addressed
Question 3b, “Is the SEC effect still predictive after considering college readiness
factors?”; the fourth model addressed Question 3c, “Is the SEC effect significant after
accounting for college enrollment factors?”; the fifth model addressed Question 3d, “Do
peer influences and school practices explain the SEC effect?”.
Model equations. Again, the model equations for this outcome were similar to
the equations for the previous outcome. However, there were two main differences. First,
since there were only two outcome categories – one reference group and one nonreference group – the m subscripts were deleted in these equations since there was only
one non-reference group. Second, since the outcome was binomial, this outcome was
transformed through a different link function from a dichotomous variable into predicted
values that were related to the independent variables through linear structural models.
The logit link function for this outcome employed a Bernoulli sampling distribution. For
each subgroup g (for low, middle, or high SEC schools), the link function was
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= log(
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(9)

which represented the log odds of persisting for student i in school j in subgroup g.
Model 1. Given the link function above, the equation for the total SEC effects
model for Level 1 was
=

+

,

(10)

and the Level 2 equations were
=
=
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(11)

.

Model 2. The equation for the isolated SEC effects model for Level 1 was
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and the Level 2 equations were
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Model 3. The equation for the mediating readiness model for Level 1 was
=

+
+
+
+

(14)
,

and the Level 2 equations were the same as in Equation 13.
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Model 4. The equation for the enrollment mediators model for Level 1 was
=

+
+
+
+
+
+

(15)
,

and the Level 2 equations were the same as in Equation 13.
Model 5. The equation for the SEC mechanisms model for Level 1 was
=

+
+
+
+
+
+
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(16)

,

and the Level 2 equations were
=

=

+
+
+
+
,
~ N(0,
+
, for p > 0.

In these equations,

(17)
),

represented the average log odds of persisting in college

for students in subgroup g who attended school j.
odds of persisting for all schools in subgroup g.

represented the grand mean in log
to

represented the fixed effects

for the expected change in log odds of persisting for student i attending school j in
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subgroup g per one-unit change in the respective student-level variables.

to

represented the expected change in log odds of persisting for student i attending school j
in subgroup g per one-unit change in the respective school-level variables. Lastly,
represented the residual random effect for each school that remained after controlling for
all variables in the model. In addition, each of these random components was assumed to
be approximately normally distributed with a mean of zero and a variance of

.

Research Question 4
Is high school SEC predictive of college graduation? Does the SEC effect differ
across low, middle, and high SEC schools?
a. Does the SEC effect remain after including control variables?
b. Is the SEC effect still predictive after considering college readiness factors?
c. Is the SEC effect significant after accounting for college enrollment factors?
d. Do peer influences and school practices explain the SEC effect?
This research question tested the various mechanisms through which SEC impacts
college graduation. It investigated the total effect of SEC on college graduation, the
unique effect of SEC after isolating it from non-SEC attributes (student background and
school inputs), the mediating role of college and quantitative readiness, the mediating
role of STEM major standing and initial college level, and the mechanisms underlying
the SEC effect (peer effects and school practices). The general approach, model building,
and model equations were nearly similar to those used to address Research Question 3.
Differences are discussed below.
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General approach. The framework for this research question is also HGLM
through a multiple group analysis approach. The model building process described below
was conducted using the full sample of students and schools together. To examine
differential effects across SEC settings in a multiple group analysis approach, the
parameter estimates were then simultaneously estimated for each group (i.e., low, middle,
and high SEC schools) using group-specific data. Since the outcome for this variable was
binomial – did not graduate versus graduated, the model building process was run only
once with the non-graduates serving as the reference category in comparison to
graduates.
Model building. The model building process – and the research questions and
sub-questions that each model addressed – was the same as in Research Question 3 for
the previous persistence outcome. The first model for the full sample of students and
schools addressed the main research question “Is high school SEC predictive of college
graduation?”, while the multiple group models addressed the research question “Does the
SEC effect differ across low, middle, and high SEC schools?” The second model
addressed Question 4a, “Does the SEC effect remain after including control variables?”;
the third model addressed Question 4b, “Is the SEC effect still predictive after
considering college readiness factors?”; the fourth model addressed Question 4c, “Is the
SEC effect significant after accounting for college enrollment factors?”; the fifth model
addressed Question 4d, “Do peer influences and school practices explain the SEC
effect?”. The only difference is that in the fourth enrollment mediators model, three
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dummy variables were included for STEM major standing to identify STEM majors,
STEM departers, and STEM joiners.
Model equations. The model equations for this outcome were similar to the
equations for the persistence outcome. Since this college graduation outcome was
binomial – did not graduate or graduated – the logit link function used for this outcome
was the same as in Equation 9.
Model 1. The equation for the total SEC effects model for Level 1 was the same
as in Equation 10, and the Level 2 equations were the same as in Equation 11.
Model 2. The equation for the isolated SEC effects model for Level 1 was the
same as in Equation 12, and the Level 2 equations were the same as in Equation 13.
Model 3. The equation for the mediating readiness model for Level 1 was the
same as in Equation 14, and the Level 2 equations were the same as in Equation 13.
Model 4. The equation for the enrollment mediators model for Level 1 was
=

+
+
+
+
+
+
+
+

(18)

,

and the Level 2 equations were the same as in Equation 13.
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Model 5. The equation for the SEC mechanisms model for Level 1 was
=

+
+
+
+
+
+
+
+
+

(19)

,

and the Level 2 equations were the same as in Equation 17.
In these equations,

represented the average log odds of graduating for students

in subgroup g who attended school j.
graduating for all schools in subgroup g.

represented the grand mean in log odds of
to

represented the fixed effects for the

expected change in log odds of graduating for student i attending school j in subgroup g
per one-unit change in the respective student-level variables.

to

represented the

expected change in log odds of graduating for student i attending school j in subgroup g
per one-unit change in the respective school-level variables. Lastly,

represented the

residual random effect for each school that remained after controlling for all variables in
the model. In addition, each of these random components was assumed to be
approximately normally distributed with a mean of zero and a variance of

.

Research Question 5
Does high school SEC differentially impact college enrollment, persistence, and
graduation based on individual SES?
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This research question tested the consistency of the SEC effect, that is, whether
the SEC effect had a differential effect on outcomes across the college pipeline based on
an individual students’ SES or if the SEC effect was similar for students regardless of
their individual SES. There is no definitive answer in the literature (Liu et al., 2015),
although more recent findings suggest the SEC effect is indeed consistent (McConney &
Perry, 2010a, 2010b; Palardy, 2013). To test the consistency of the SEC effect, crosslevel interaction effects were modeled between SEC and SES, following guidelines
outlined by Raudenbush and Bryk (2002) and Snijders and Bosker (2012).
General approach. The framework for this research question was also HGLM.
To test the differential effect across the entire range of student SES and school SEC,
multilevel models were estimated for the entire sample of students and schools. For this
reason, a multiple group analysis approach was not used, and the subscript g was
removed in the equations that follow below. For the college enrollment outcome, the
multinomial approach used for Research Question 2 was used again here and the models
were run twice. For the college persistence and graduation outcomes, a similar binomial
approach was used here as in Research Questions 3 and 4.
Model building. To test for differential SEC effects across levels of student SES,
the isolated SEC effects model for all three outcomes were rerun. As described earlier,
this model was the most appropriate to estimate the SEC effect since it controls for nonSEC covariates. All of these models were recalibrated and estimated with SES as a
random coefficient allowed to vary across schools (as opposed to fixed in the models for
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Research Questions 2, 3, and 4). SEC was included as a predictor variable for the Level 2
SES slope outcome to test for the cross-level interaction (differential) effect.
Model equations. Given the multinomial sampling distribution and the
multinomial logit link function described earlier in Research Question 2 and displayed in
Equation 1, the college enrollment isolated SEC effects model was re-specified to test the
consistency of the SEC effect through the inclusion of a cross-level interaction term
between SES and SEC. The re-specified Level 1 equation for college enrollment was
=

+
+

(20)

,

and the re-specified Level 2 equations were
=

+
+

=
=
where

+
+
, for p > 1,

+

,
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~ N(0,

~ N(0,
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represented the cross-level interaction between SES and SEC.
Given the Bernoulli sampling distribution and logit link described earlier in

Research Questions 3 and 4 and displayed in Equation 9, the college persistence and
college graduation isolated SEC effects models were re-specified to test the consistency
of the SEC effect through the inclusion of a cross-level interaction term between SES and
SEC. The re-specified Level 1 equation for these two outcomes was
=

+
+

,
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and the re-specified Level 2 equations were
=
=
=
where

+
+
+
, for p > 1,

+
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+
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,
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~ N(0,

),

represented the cross-level interaction between SES and SEC.
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CHAPTER 4
RESULTS
Overview
This chapter provides results for the five research questions in this study.
Descriptive statistics are reported for the entire sample as well as disaggregated by
socioeconomic composition context. Findings are then provided for various statistical
tests for group differences. Next, results are provided for the multilevel multiple group
models used to answer the inferential research questions related to college enrollment,
persistence, and graduation. This chapter concludes with findings related to testing the
differential effect of socioeconomic status.
Research Question 1
To what degree do measures of college enrollment, persistence, graduation,
student characteristics, and high school factors differ across low, middle, and high SEC
schools?
All of the descriptive statistics provided for Research Question 1 were weighted
based on the level of measurement: BYSTUWT for student-level variables and
BYSCHWT for school-level variables. Degrees of freedom reported for univariate
models in this section are based off weighted estimates. Point and dispersion estimates
for the outcome variables, mediating readiness factors, and mediating enrollment factors
were based on the specific subsample of students. For example, the college and
quantitative readiness factor scores at persistence only included students examined in the
persistence outcome and excluded students who did not enroll in college in 2004.
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However, for all the other student-level variables and all school-level variables, the
descriptive statistics were based on the base year entire sample that included high school
dropouts and non-college enrollees. Table 2 provides descriptive statistics for the
outcome and independent variables for the entire sample, as well as descriptive statistics
for low, middle, and high SEC school settings. This table also provides the unweighted
(rounded to the nearest ten per NCES) and weighted student and school sample sizes.
Outcome Variables
Enrollment. Across the entire weighted sample, 40.3% of students did not
immediately enroll in college in 2004, 22.9% enrolled at 2-year institutions, and 36.9%
enrolled at 4-year institutions. However, the distribution varied across SEC settings. At
low SEC schools the breakdown was 54.7%, 27.4%, and 17.9%, respectively; at middle
SEC schools it was 42.2%, 23.1%, and 34.8%, respectively; at high SEC schools it was
21.9%, 18.7%, and 59.3%, respectively. The Chi-square test of association indicated that
there was a statistically significant relationship between high school SEC and college
enrollment (χ2 = 168,316.74, df = 4, p < .001).
Persistence. Across the entire weighted sample, 78.4% of students who enrolled
immediately in college in 2004 persisted and remained enrolled in 2006 while 21.6% did
not persist. However, the proportion of students who persisted differed across SEC
settings. At low SEC schools 65.6% of students persisted and 34.4% did not persist; at
middle SEC schools 76.8% of students persisted and 23.2% did not persist; at high SEC
schools 88.8% of students persisted and 11.2% did not persist. The Chi-square test of
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association indicated that there was a statistically significant relationship between high
school SEC and college persistence (χ2 = 40,716.09, df = 2, p < .001).
Graduation. Across the entire weighted sample, 61.3% of students who persisted
in 2006 ultimately graduated with a bachelor’s degree by 2013 while 38.7% did not
graduate. Similar to the enrollment and persistence outcomes, the percentage of students
who graduated varied across SEC settings. At low SEC schools 46.9% of students
graduated while 53.1% did not; at middle SEC schools 58.8% graduated and 41.2% did
not; at high SEC schools 72.0% graduated and 28.0% did not graduate. The Chi-square
test of association indicated that there was a statistically significant relationship between
high school SEC and college graduation (χ2 = 25,985.98, df = 2, p < .001).
Independent Variables
Mediating readiness factors.
College readiness. At enrollment, a one-way fixed effects ANOVA indicated that
there was a significant effect of high school SEC setting on college readiness,
F(2, 2,736,483) = 25,718.50, p < .001. The average college readiness factor score for
students attending low SEC schools (M = -.24, SD = 1.02) was significantly different than
students in middle SEC schools (M = .05, SD = .88) and was also significantly different
than students in high SEC schools (M = .19, SD = .66). At persistence, a one-way fixed
effects ANOVA indicated that there was a significant effect of high school SEC setting
on college readiness, F(2, 1,630,817) = 4,861.23, p < .001. The average college readiness
factor score for students attending low SEC schools (M = .27, SD = .60) was significantly
different than students in middle SEC schools (M = .40, SD = .52) and was also
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significantly different than students in high SEC schools (M = .36, SD = .42). At
graduation, a one-way fixed effects ANOVA indicated that there was a significant effect
of high school SEC setting on college readiness, F(2, 1,219,711) = 5,930.04, p < .001.
The average college readiness factor score for students attending low SEC schools
(M = .41, SD = .44) was significantly different than students in middle SEC schools
(M = .49, SD = .42) and was also significantly different than students in high SEC
schools (M = .40, SD = .37).
Quantitative readiness. At enrollment, a one-way fixed effects ANOVA indicated
that there was a significant effect of high school SEC setting on quantitative readiness,
F(2, 2,736,483) = 98,518.36, p < .001. The average quantitative readiness factor score for
students attending low SEC schools (M = -.33, SD = .79) was significantly different than
students in middle SEC schools (M = .00, SD = .88) and was also significantly different
than students in high SEC schools (M = .50, SD = .93). At persistence, a one-way fixed
effects ANOVA indicated that there was a significant effect of high school SEC setting
on quantitative readiness, F(2, 1,630,817) = 43,182.21, p < .001. The average quantitative
readiness factor score for students attending low SEC schools (M = .06, SD = .77) was
significantly different than students in middle SEC schools (M = .37, SD = .82) and was
also significantly different than students in high SEC schools (M = .73, SD = .83). At
graduation, a one-way fixed effects ANOVA indicated that there was a significant effect
of high school SEC setting on quantitative readiness, F(2, 1,219,711) = 24,418.97,
p < .001. The average quantitative readiness factor score for students attending low SEC
schools (M = .25, SD = .78) was significantly different than students in middle SEC
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schools (M = .53, SD = .78) and was also significantly different than students in high
SEC schools (M = .81, SD = .80).
Mediating enrollment factors.
STEM major standing. For STEM major standing at persistence, across the entire
weighted sample, 15.9% of students were STEM majors while 84.1% were non-STEM
majors. The distribution varied across SEC settings. At low SEC schools, 13.9% were
STEM majors while 86.1% were non-STEM majors; at middle SEC schools, 16.1% were
STEM majors while 83.9% were non-STEM majors; at high SEC schools, 16.3% were
STEM majors while 83.7% were non-STEM majors. The Chi-square test of association
indicated that there was a statistically significant relationship between high school SEC
and STEM major standing at persistence (χ2 = 569.36, df = 2, p < .001).
For STEM major standing at graduation, across the entire weighted sample,
12.5% of students were STEM majors, 4.1% were STEM departers, 5.0% were STEM
joiners, and 78.4% were non-STEM majors. The distribution across these four categories
fluctuated across SEC contexts. At low SEC schools the breakdown was 9.6%, 5.3%,
5.6%, and 79.5%, respectively; at middle SEC schools the breakdown as 13.0%, 3.9%,
4.8%, and 78.3%, respectively; at high SEC schools the breakdown was 12.2%, 4.4%,
5.6%, and 77.8%, respectively. The Chi-square test of association indicated that there
was a statistically significant relationship between high school SEC and STEM major
standing at graduation (χ2 = 1,750.56, df = 6, p < .001).
Initial college level. For initial college level at persistence, across the entire
weighted sample, 61.7% of students initially enrolled at 4-year institutions whereas
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38.3% initially enrolled at 2-year institutions. The split across institutional level differed
across SEC settings. At low SEC schools the breakdown was 39.8% who started at
4-years and 60.2% who started at 2-years; at middle SEC schools 60.1% started at
4-years and 39.9% started at 2-years; at high SEC schools 76.0% started at 4-years and
24.0% started at 2-years. The Chi-square test of association indicated that there was a
statistically significant relationship between high school SEC and initial college level at
persistence (χ2 = 65,608.85, df = 2, p < .001).
For initial college level at graduation, across the entire weighted sample, 69.5% of
students initially enrolled at 4-year institutions whereas 30.5% initially enrolled at 2-year
institutions. Again, the split across institutional level differed across SEC settings. At low
SEC schools the breakdown was 51.5% who started at 4-years and 48.5% who started at
2-years; at middle SEC schools 67.6% started at 4-years and 32.4% started at 2-years; at
high SEC schools 80.1% started at 4-years and 19.9% started at 2-years. The Chi-square
test of association indicated that there was a statistically significant relationship between
high school SEC and initial college level at graduation (χ2 = 33,293.73, df = 2, p < .001).
Student controls.
Demographic background. In regards to SES, a one-way fixed effects ANOVA
indicated that there was a significant effect of high school SEC setting on student SES,
F(2, 3,150,833) = 341,649.86, p < .001. The average SES of students attending low SEC
schools (M = -.58, SD = .58) was significantly different than students in middle SEC
schools (M = -.09, SD = .64) and was also significantly different than students in high
SEC schools (M = .50, SD = .68).
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For traditional family structure, at low SEC schools the percentage of students
living with both birth parents was 48.9% and 51.1% not living with both birth parents. At
middle SEC schools the percentages were 53.2% and 46.8%, respectively; at high SEC
schools the percentages were 69.3% and 30.7%, respectively. Across all schools the
distribution was 55.3% and 44.7%, respectively. The Chi-square test of association
indicated that there was a statistically significant relationship between high school SEC
and traditional family structure (χ2 = 52,483.21, df = 2, p < .001).
For gender, at low SEC schools the percentage of male students was 49.6% and
50.4% female students. At middle SEC schools the percentages were 51.0% and 49.0%,
respectively; at high SEC schools the percentages were 48.1% and 51.9%, respectively.
Across all schools the distribution was 50.3% and 49.7%, respectively. The Chi-square
test of association indicated that there was a statistically significant relationship between
high school SEC and gender (χ2 = 1,483.85, df = 2, p < .001).
For race/ethnicity, the overall weighted sample distribution of students was the
following: 4.1% Asian, 15.2% Black, 16.5% Hispanic/Latino, 1.0% Native American,
and 63.2% White. At low SEC schools, the breakdown was the following: 4.8% Asian,
20.5% Black, 44.7% Hispanic/Latino, 1.7% Native American, and 28.3% White. At
middle SEC schools, the breakdown was 3.4% Asian, 15.9% Black, 13.5%
Hispanic/Latino, 1.0% Native American, and 66.2% White. At high SEC schools, the
breakdown was 6.3% Asian, 7.8% Black, 6.4% Hispanic/Latino, 0.4% Native American,
and 79.1% White. The Chi-square test of association indicated that there was a
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statistically significant relationship between high school SEC and race/ethnicity
(χ2 = 394,645.23, df = 8, p < .001).
Academic background. In regards to GPA, a one-way fixed effects ANOVA
indicated that there was a significant effect of high school SEC setting on 10th-grade high
school GPA, F(2, 3,150,833) = 47,739.49, p < .001. The average GPA of students
attending low SEC schools (M = 2.14, SD = .97) was significantly different than students
in middle SEC schools (M = 2.39, SD = .95) and was also significantly different
compared to students in high SEC schools (M = 2.72, SD = .88).
In regards to baseline prior achievement, a one-way fixed effects ANOVA
indicated that there was a significant effect of high school SEC setting on 10th-grade
math and reading achievement, F(2, 3,150,833) = 159,103.98, p < .001. The average
cognitive assessment score for students attending low SEC schools (M = 44.07,
SD = 8.94) was significantly different than students in middle SEC schools (M = 49.32,
SD = 9.65) and was also significantly different than students in high SEC schools
(M = 55.02, SD = 9.28).
For college expectation, at low SEC schools the percentage of students planning
to earn at least a bachelor’s degree was 70.2% compared to 29.8% not planning to do so;
the respective percentages at middle SEC schools were 75.5% and 24.5%; the respective
percentages for students at high SEC schools were 88.2% and 11.8%. Across all schools,
76.9% of all students planned to complete college while 23.1% did not. The Chi-square
test of association indicated that there was a statistically significant relationship between
high school SEC and college expectation (χ2 = 51,417.91, df = 2, p < .001).
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In regards to math-self efficacy, a one-way fixed effects ANOVA indicated that
there was a significant effect of high school SEC setting on base-year mathematics selfefficacy in 10th grade, F(2, 3,150,833) = 9,434.94, p < .001. The average math selfefficacy factor score for students attending low SEC schools (M = -.06, SD = .93) was
significantly different than students in middle SEC schools (M = -.03, SD = .97) and was
also significantly different than students in high SEC schools (M = .17, SD = 1.01).
For school engagement, across all schools, 71.8% of students participated in at
least one extracurricular activity, while 28.2% of students did not participate in any. At
low SEC schools the split was 63.6% to 36.4%; at middle SEC schools the split was
71.7% to 28.3%; at high SEC schools the split was 79.2% to 20.8%. The Chi-square test
of association indicated that there was a statistically significant relationship between high
school SEC and school engagement (χ2 = 28,251.93, df = 2, p < .001).
For transfer status, across all schools, 25.7% of students transferred high schools
between the base-year and first follow-up while 74.3% stayed in the same school. At low
SEC schools 32.4% of students transferred and 67.6% did not; at middle SEC schools
26.1% of students transferred and 73.9% did not; at high SEC schools 19.1% of students
transferred and 80.9% did not. The Chi-square test of association indicated that there was
a statistically significant relationship between high school SEC and transfer status
(χ2 = 22,300.40, df = 2, p < .001).
Financial access and resources. In terms of the importance of college
affordability, across all schools, 38.1% of students reported that low college expenses
were very important in determining where they would enroll for college compared to
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61.9% who said it was not very important. At low SEC schools the split was 46.7% to
53.3%, respectively; at middle SEC schools the split was 38.7% to 61.3%, respectively;
at high SEC schools the split was 28.5% to 71.5%, respectively. The Chi-square test of
association indicated that there was a statistically significant relationship between high
school SEC and college affordability importance (χ2 = 34,492.14, df = 2, p < .001).
In terms of the importance of financial aid availability, across all schools, 60.1%
of students reported that availability of financial aid was very important in determining
where they would enroll for college compared to 39.9% who said it was not very
important. At low SEC schools the split was 72.8% to 27.2%, respectively; at middle
SEC schools the split was 60.9% to 39.1%; at high SEC schools the split was 46.6% to
53.4%, respectively. The Chi-square test of association indicated that there was a
statistically significant relationship between high school SEC and financial aid
availability importance (χ2 = 69,282.77, df = 2, p < .001).
Individual peer influences. In regards to the academic habits of friends, a oneway fixed effects ANOVA indicated that there was a significant effect of high school
SEC setting on the academic habits of close friends, F(2, 3,150,833) = 3,812.92, p < .001.
The average friends academic habits factor score for students attending low SEC schools
(M = -.03, SD = .89) was significantly different than students in middle SEC schools
(M = -.02, SD = .89) and was also significantly different than students in high SEC
schools (M = .10, SD = .88).
For the dropout patterns of friends, across all schools, 52.3% of students reported
having at least one friend who dropped out of high school between 2002 and 2004 while
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47.7% reported not having any friends who dropped out. At low SEC schools the two
percentages were 63.8% and 36.2%, respectively; at middle SEC schools the two
percentages were 52.9% and 47.1%, respectively; at high SEC schools the two
percentages were 40.6% and 59.4%, respectively. The Chi-square test of association
indicated that there was a statistically significant relationship between high school SEC
and the dropout pattern of friends (χ2 = 51,701.31, df = 2, p < .001).
For the college intentions of friends, across all schools, 45.6% of students said
that most or all of their friends were planning to attend 4-year institutions compared to
54.4% who did not. At low SEC schools the split was 30.6% to 69.4%, respectively; at
middle SEC schools the split was 43.7% to 56.3%, respectively; at high SEC schools the
split was 65.3% to 34.7%, respectively. The Chi-square test of association indicated that
there was a statistically significant relationship between high school SEC and peer
college intentions (χ2 = 124,508.18, df = 2, p < .001).
School inputs.
Student body composition. Since the high school SEC settings were determined
by SEC, not surprisingly, a one-way fixed effects ANOVA indicated that there was a
significant effect of high school SEC setting on SEC, F(2, 18,204) = 25,955.68, p < .001.
The average SEC at low SEC schools (M = -1.32, SD = .34) was significantly different
than middle SEC schools (M = -.14, SD = .47) and was also significantly different than
high SEC schools (M = 1.69, SD = .52).
In regards to the percentage of underrepresented minority students, a one-way
fixed effects ANOVA indicated that there was a significant effect of high school SEC
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setting on school URM percentage, F(2, 18,204) = 2,174.28, p < .001. The average
percentage of URM students at low SEC schools (M = .52, SD = .37) was significantly
different than the percentage at middle SEC schools (M = .20, SD = .25) and was also
significantly different than the percentage at high SEC schools (M = .15, SD = .13).
School resources. For the school-level variable measuring the percentage of
teachers with full certification, a one-way fixed effects ANOVA indicated that there was
a significant effect of high school SEC setting on full certification percentage,
F(2, 18,204) = 99.95, p < .001. The average percentage teachers with state/advanced
certifications at low SEC schools (M = .86, SD = .19) was significantly different than the
percentage at middle SEC schools (M = .90, SD = .17) and was also significantly
different than the percentage at high SEC schools (M = .92, SD = .11).
For the school-level factor score measuring the extent that learning was hindered
by poor facilities, a one-way fixed effects ANOVA indicated that there was a significant
effect of high school SEC setting on the effect of poor facilities, F(2, 18,204) = 680.56,
p < .001. The average factor score at low SEC schools (M = .49, SD = .95) was
significantly different than the percentage at middle SEC schools (M = -.17, SD = .94)
and was also significantly different than the percentage at high SEC schools (M = -.13,
SD = 1.01).
For the school-level factor score measuring the extent that learning was hindered
by poor equipment, a one-way fixed effects ANOVA indicated that there was a
significant effect of high school SEC setting on the effect of poor equipment,
F(2, 18,204) = 408.94, p < .001. The average factor score at low SEC schools (M = .32,
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SD = .77) was significantly different than the percentage at middle SEC schools
(M = -.09, SD = .92) and was also significantly different than the percentage at high SEC
schools (M = -.35, SD = .91).
School structures. For school structure, across all SEC contexts, 41.5% of
schools were located in suburban settings, 15.0% in urban settings, and 43.5% were
situated in rural settings. For low SEC schools, 35.9% were suburban, 21.6% were urban,
and 42.5% were rural; for middle SEC schools, 40.2% were suburban, 12.1% were urban,
and 47.7% were rural; for high SEC schools, 61.7% were suburban, 23.5% were urban,
and 14.8% were rural. The Chi-square test of association indicated that there was a
statistically significant relationship between high school SEC and school structure based
on location (χ2 = 850.61, df = 4, p < .001).
Compositional peer influences. For the aggregated mean friends academic habits
variable, a one-way fixed effects ANOVA indicated that there was a significant effect of
high school SEC setting on this compositional peer influences variable, F(2, 18,204) =
639.41, p < .001. The mean factor score for low SEC schools (M = -.02, SD = .18) was
significantly different than at middle SEC schools (M = -.07, SD = .23) and was also
significantly different than at high SEC schools (M = .12, SD = .19).
For the aggregated mean friends dropped out variable, a one-way fixed effects
ANOVA indicated that there was a significant effect of high school SEC setting on this
compositional peer influences variable, F(2, 18,204) = 940.14, p < .001. The mean
proportion for low SEC schools (M = .62, SD = .25) was significantly different than the
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mean proportion at middle SEC schools (M = .52, SD = .16) and was also significantly
different than the mean proportion at high SEC schools (M = .40, SD = .14).
For the aggregated mean friends college intentions variable, a one-way fixed
effects ANOVA indicated that there was a significant effect of high school SEC setting
on this compositional peer influences variable, F(2, 18,204) = 3,072.58, p < .001. The
mean proportion for low SEC schools (M = .28, SD = .20) was significantly different than
the mean proportion at middle SEC schools (M = .42, SD = .17) and was also
significantly different than the mean proportion at high SEC schools (M = .67, SD = .14).
School practices and policies.
Academic environment. In regards to principal/administrator ratings of academic
press, a one-way fixed effects ANOVA indicated that there was a significant effect of
high school SEC setting on academic press, F(2, 18,204) = 617.86, p < .001. The average
academic press factor score at low SEC schools (M = -.19, SD = .89) was significantly
different than at middle SEC schools (M = -.06, SD = .86) and was also significantly
different than high SEC schools (M = .65, SD = .82).
In regards to mean Carnegie units, a one-way fixed effects ANOVA indicated that
there was a significant effect of high school SEC setting on average Carnegie units
earned, F(2, 18,204) = 222.88, p < .001. The average number of credits earned at low
SEC schools (M = 23.30, SD = 3.85) was significantly different than at middle SEC
schools (M = 24.54, SD = 2.97) and was also significantly different than high SEC
schools (M = 24.19, SD = 2.04).
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In regards to the average level of mathematics coursework completed, a one-way
fixed effects ANOVA indicated that there was a significant effect of high school SEC
setting on mean mathematics pipeline, F(2, 18,204) = 2,705.75, p < .001. The average
mathematics pipeline completed level at low SEC schools (M = 4.68, SD = .59) was
significantly different than at middle SEC schools (M = 5.10, SD = .57) and was also
significantly different than high SEC schools (M = 5.93, SD = .60).
Teaching climate. Relying on the mean factor score for student ratings on teacher
quality, a one-way fixed effects ANOVA indicated that there was a significant effect of
high school SEC setting on teacher quality, F(2, 18,204) = 684.38, p < .001. The average
aggregated teacher quality factor score at low SEC schools (M = .17, SD = .37) was
significantly different than at middle SEC schools (M = -.02, SD = .26) and was also
significantly different than high SEC schools (M = .11, SD = .27).
Relying on the principal/administrator survey responses to generate factor scores
for teacher morale, a one-way fixed effects ANOVA indicated that there was a significant
effect of high school SEC setting on teacher morale, F(2, 18,204) = 253.82, p < .001. The
average teacher morale factor score at low SEC schools (M = .01, SD = .76) was
significantly different than morale at middle SEC schools (M = -.04, SD = .85) and was
also significantly different than morale at high SEC schools (M = .42, SD = .73).
Disciplinary climate. In comparing group differences on school safety, a one-way
fixed effects ANOVA indicated that there was a significant effect of high school SEC
setting on mean factor scores for school safety, F(2, 18,204) = 22.27, p < .001. The
average student-level aggregated factor score at low SEC schools (M = .24, SD = .49)
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was significantly different than at middle SEC schools (M = .29, SD = .40) and was also
significantly different than at high SEC schools (M = .32, SD = .34).
In comparing group differences on classroom disruption, a one-way fixed effects
ANOVA indicated that there was a significant effect of high school SEC setting on mean
factor scores for classroom disruption, F(2, 18,204) = 151.42, p < .001. The average
student-level aggregated factor score at low SEC schools (M = -.08, SD = .22) was
significantly different than at middle SEC schools (M = -.04, SD = .23) and was also
significantly different than at high SEC schools (M = -.13, SD = .24).
College-going climate. In regards to college facilitation, a one-way fixed effects
ANOVA indicated that there was a significant effect of high school SEC setting on
principal/administrator-reported college facilitation factor scores, F(2, 18,204) = 356.48,
p < .001. The average factor score at low SEC schools (M = .20, SD = 1.05) was
significantly different than at middle SEC schools (M = -.12, SD = 1.03) and was also
significantly different than high SEC schools (M = .48, SD = .75).
Finally, for college attendance, across all SEC contexts, 39.8% of schools sent at
least half of their 2003 graduates to 4-year institutions compared to 60.2% that did not.
For low SEC schools, the percentages were 15.1% and 84.9%, respectively; for middle
SEC schools, the percentages were 40.5% and 59.5%, respectively; for high SEC schools,
the percentages were 82.4% and 17.6%, respectively. The Chi-square test of association
indicated that there was a statistically significant relationship between high school SEC
and prior-year college attendance (χ2 = 2,228.06, df = 2, p < .001).

131

Research Question 2
Is high school SEC predictive of college enrollment? Does the SEC effect differ
across low, middle, and high SEC schools?
a. Does the SEC effect remain after including control variables?
b. Is the SEC effect still predictive after considering college readiness factors?
c. Do peer influences and school practices explain the SEC effect?
Table 3 provides a summary of the SEC effect and model fit indices at each
sequence of the four increasingly complex multilevel models that were fitted to the
college enrollment outcome. Tables 4 through 15 provide the results of each of the
models for all three probability comparisons for both the full sample of all students and
schools and the multiple group analysis group-specific models. Table 16 provides a
summary of the test for multivariate global differential effects across high school SEC
settings at each step of the model building process. Table 17 provides the results of tests
for univariate differential effects for individual parameters across high school SEC
settings for each of the nested models. Coefficient values for parameter estimates in are
provided in units of odds ratios (OR) and effect sizes (ES).
Model 1
Overall model. The total SEC effects model – the baseline model with only SES
and SEC included as predictor variables – was used to estimate the total effect of SEC on
college enrollment (AIC = 20,799.44; BIC = 20,842.93). Results displayed in Table 4,
Table 5, and Table 6 indicate that SEC has a statistically significant and robust
association with 4-year college enrollment. Controlling for SES, a one SD increase in
132

high school SEC was associated with a 32% increase in the odds of 4-year enrollment
versus no enrollment (ES = .15) and a 39% increase in the odds of 4-year enrollment
versus 2-year enrollment (ES = .18). However, the SEC effect was not significant in the
odds of 2-year enrollment versus no enrollment.
In addition, the effect of SES was statistically significant for all three enrollment
outcomes, including 2-year enrollment versus no enrollment (OR = 1.96, ES = .37),
4-year enrollment versus no enrollment (OR = 3.56, ES = .70), and 4-year enrollment
versus 2-year enrollment (OR = 1.82, ES = .33).
Multiple group model. The global differential effects results provided in Table
16 show that in the multiple group analysis approach, the unconstrained total SEC effects
model fits the data significantly better than the constrained model, Δχ2 = 21.32, df = 8,
p < .01. This indicates measurement non-invariance and that overall, the effects of SES
and SEC differed significantly across low, middle, and high SEC schools.
Univariate individual parameter differential effects results provided in Table 17
indicate that the SEC effect itself did not differ across SEC contexts, Δχ2 = 0.50, df = 4,
p > .05. However, the SES effect did significantly differ across SEC contexts,
Δχ2 = 39.61, df = 4, p < .01. The SES effect was significant for all three comparisons at
middle and high SEC schools, but was only significant for the odds of 4-year enrollment
versus no enrollment at low SEC schools (see Tables 4-6).
Model 2
Overall model. The isolated SEC effects model was used to estimate the unique
effect of SEC on college enrollment after controlling for student control and school input
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variables outside the scope of the SEC effect. The inclusion of these demographic
background, academic background, financial access and resources, student body
composition, school resources, and school structures variables significantly improved
model fit compared to the nested total SEC effects model, Δχ2 = 1,467.77, df = 40,
p < .01; AIC = 16,598.68; BIC = 16,932.13.
Results displayed in Table 3 indicate that these control variables did not mediate
the SEC effect on each enrollment outcome. The magnitude of the SEC effect on 2-year
enrollment versus no enrollment remain unchanged and was still nonsignificant. The
magnitude of the SEC effect on 4-year enrollment versus no enrollment increased by
6.7% (the effect size changed from .15 to .16) and remained statistically significant; after
controlling for student controls and school inputs a one SD increase in high school SEC
was associated with a 35% increase in the odds of 4-year enrollment versus no
enrollment. The magnitude of the SEC effect on 4-year enrollment versus 2-year
enrollment increased by 5.5% (from .18 to .19) and the effect remained statistically
significant; after controlling for student controls and school inputs a one SD increase in
high school SEC was associated with a 41% increase in the odds of 4-year enrollment
versus 2-year enrollment.
The results in Table 7 show that the variables for SES (OR = 1.63, ES = .27),
traditional family structure (OR = 1.35, ES = .17), female (OR = 1.22, ES = .11),
Asian/Pacific Islander (OR = 2.10, ES = .41), cumulative GPA (OR = 1.52, ES = .23),
college expectation (OR = 1.88, ES = .35), and school engagement (OR = 1.46, ES = .21)
were significantly positively associated with 2-year enrollment versus no enrollment
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while Native American (OR = 0.33, ES = -.61) and transfer (OR = 0.46, ES = -.43) were
significantly negatively associated in this comparison. However, none of the school input
variables were significant.
The results in Table 8 show that the variables for SES (OR = 2.06, ES = .40),
traditional family structure (OR = 1.27, ES = .13), Asian/Pacific Islander (OR = 2.36,
ES = .47), Black/African American (OR = 2.79, ES = .57), cumulative GPA (OR = 3.22,
ES = .65), math/reading achievement (OR = 1.07, ES = .04), college expectation
(OR = 3.91, ES = .75), school engagement (OR = 2.40, ES = .48), financial aid
availability importance (OR = 1.27, ES = .13), and school urbanicity (OR = 1.60, ES =
.26) were significantly positively associated with 4-year enrollment versus no enrollment
while transfer (OR = 0.28, ES = -.70) and college affordability importance (OR = 0.69,
ES = -.21) were significantly negatively associated in this comparison.
The results in Table 9 show that the variables for SES (OR = 1.27, ES = .13),
Black/African American (OR = 2.91, ES = .59), cumulative GPA (OR = 2.12, ES = .42),
math/reading achievement (OR = 1.06, ES = .03), college expectation (OR = 2.08,
ES = .40), math self-efficacy (OR = 1.15, ES = .08), school engagement (OR = 1.64,
ES = .27), and school urbanicity (OR = 1.78, ES = .32) were significantly positively
associated with 4-year enrollment versus 2-year enrollment while transfer (OR = 0.61,
ES = -.27) and college affordability importance (OR = 0.62, ES = -.27) were significantly
negatively associated in this comparison.
Multiple group model. The global differential effects results provided in Table
16 show that in the multiple group analysis approach, the unconstrained isolated SEC
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effects model fits the data significantly better than the constrained model, Δχ2 = 153.41,
df = 88, p < .01. This indicates measurement non-invariance and that overall, the
association between student control and school input variables on college enrollment
differed significantly across low, middle, and high SEC schools.
Univariate individual parameter differential effects results provided in Table 17
indicate that the SEC effect did not differ across SEC contexts, Δχ2 = 1.31, df = 4,
p > .05. However, the effect of several variables did significantly differ across SEC
contexts, including SES, Native American, math/reading achievement, college
affordability importance, and learning hindered by equipment.
Model 3
Overall model. The readiness mediators model was used to estimate the effect of
college readiness factors on the SEC effect. The inclusion of these two factor scores for
general college readiness and quantitative readiness significantly improved model fit
compared to the nested isolated SEC effects model, Δχ2 = 128.68, df = 4, p < .01;
AIC = 15,981.30; BIC = 16,343.75.
Results displayed in Table 3 indicate that these college readiness variables
mediated the SEC effect on one of the three enrollment outcomes. The magnitude of the
SEC effect on 2-year enrollment versus no enrollment remained nonsignificant in this
model as in the prior two models. The magnitude of the SEC effect on 4-year enrollment
versus no enrollment actually increased by 6.3% (from .16 to .17) and remained
statistically significant; a one SD increase in high school SEC was associated with a 36%
increase in the odds of 4-year enrollment versus no enrollment. The magnitude of the
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SEC effect on 4-year enrollment versus 2-year enrollment was indeed mediated by the
additional variables in this model and was reduced by 5.3% (from .19 to .18) although the
effect remained statistically significant; a one SD increase in high school SEC was
associated with a 38% increase in the odds of 4-year enrollment versus 2-year enrollment.
The results in Table 10 show that both variables for college readiness (OR = 1.91,
ES = .36) and quantitative readiness (OR = 1.47, ES = .21) were significantly positively
associated with 2-year enrollment versus no enrollment. The results in Table 11 also
show that both variables for college readiness (OR = 2.25, ES = .45) and quantitative
readiness (OR = 3.20, ES = .64) were significantly positively associated with 4-year
enrollment versus no enrollment. The results in Table 12 show that only quantitative
readiness (OR = 2.18, ES = .43) was significantly positively associated with 4-year
enrollment versus 2-year enrollment while college readiness was not significant. Similar
to the previous model, many of the student control variables were also significant, but the
only school input variable outside of SEC that was significant was the dummy-coded
variable for urban schools for the 4-year enrollment versus no enrollment and 4-year
versus 2-year enrollment comparisons.
Multiple group model. The global differential effects results provided in Table
16 show that in the multiple group analysis approach, the unconstrained readiness
mediators model fits the data significantly better than the constrained model,
Δχ2 = 168.41, df = 96, p < .01. This indicates measurement non-invariance and that
overall, the association between student controls, school inputs, and readiness variables
and college enrollment differed significantly across low, middle, and high SEC schools.
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Univariate individual parameter differential effects results provided in Table 17
indicate that the SEC effect did not differ across SEC contexts, Δχ2 = 1.45, df = 4,
p > .05. However, the effect of several variables did significantly differ across SEC
contexts, including SES, Native American, math self-efficacy, college affordability
importance, percentage of teachers with full certification, and learning hindered by
equipment.
Model 4
Overall model. The SEC mechanisms model was used to estimate the extent that
peer influences and school practices mediated the SEC effect. The inclusion of these
variables significantly improved model fit compared to the nested readiness mediators
model, Δχ2 = 268.45, df = 30, p < .01; AIC = 15,426.56; BIC = 16,006.47.
Results displayed in Table 3 indicate that peer influences and school practices
explained nearly all of the mechanisms that underlie the SEC effect by mediating the
SEC effect on the 4-year enrollment comparisons against no enrollment and 2-year
enrollment. The magnitude of the SEC effect on 2-year enrollment versus no enrollment
remained negligible and nonsignificant as in the prior three models. The magnitude of the
SEC effect on 4-year enrollment versus no enrollment was reduced by 100% (from .17 to
.00) and obviously, was no longer significant. The magnitude of the SEC effect on 4-year
enrollment versus 2-year enrollment was reduced by 94.4% (from .18 to .01) and was
also no longer statistically significant.
The results in Table 13 show that both variables for college readiness (OR = 1.96,
ES = .37) and quantitative readiness (OR = 1.43, ES = .20) remained significantly
138

positively associated with 2-year enrollment versus no enrollment. Of the individual peer
influences, compositional peer influences, and school practices and policies variables,
only one variable was significant. Mean friends college intentions was significantly
negatively associated with 2-year enrollment versus no enrollment (OR = .31, ES = -.65).
The results in Table 14 show that both variables for college readiness (OR = 3.89,
ES = .75) and quantitative readiness (OR = 2.91, ES = .59) remained significantly
positively associated with 4-year enrollment versus no enrollment. Moreover, friends
college intentions (OR = 2.21, ES = .44), mean friends college intentions (OR = 2.95,
ES = .60), college facilitation (OR = 1.21, ES = .11), and college attendance (OR = 1.44,
ES = .20) were significantly positively associated in this comparison. In contrast, friends
dropped out (OR = 0.79, ES = -.13), Carnegie units (OR = 0.88, ES = -.07), and teacher
morale (OR = .82, ES = -.11) were significantly negatively associated with 4-year
enrollment versus no enrollment.
The results in Table 15 show that both variables for college readiness (OR = 1.98,
ES = .38) and quantitative readiness (OR = 2.04, ES = .39) remained significantly
positively associated with 4-year enrollment versus 2-year enrollment. SEC mechanisms
variables that were also significantly positively associated in this comparison were
friends college intentions (OR = 1.94, ES = .37) and mean friends college intentions
(OR = 9.57, ES = 1.25). Carnegie units was the only variable that was significantly
negatively associated with 4-year enrollment versus 2-year enrollment (OR = .89,
ES = -.06)
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Multiple group model. The global differential effects results provided in Table
16 show that in the multiple group analysis approach, the unconstrained SEC
mechanisms model fits the data significantly better than the constrained model,
Δχ2 = 379.02, df = 156, p < .01. This indicates measurement non-invariance and that
overall, the association between student control, school inputs, college readiness, peer
influences, and school practice/policy variables and the outcome of college enrollment
differed significantly across low, middle, and high SEC schools.
Univariate individual parameter differential effects results provided in Table 17
indicate that the SEC effect did significantly differ across SEC contexts, Δχ2 = 60.59,
df = 4, p < .01. The effect of several other variables also significantly differed across SEC
contexts, including Asian/Pacific Islander, Native American, cumulative GPA,
math/reading achievement, college readiness, friends college intentions, urban schools,
rural schools, mean friends college intentions, and teacher morale. The effect of SES did
not differ across SEC settings in this final model. The effect of friends college intentions
was significant for 4-year enrollment versus no enrollment and 4-year versus 2-year
enrollment at middle and high SEC schools, but not for any of the outcomes at low SEC
schools. The effect of mean friends college intentions was significant for 4-year versus
2-year enrollment at low SEC schools but not for the other low SEC school comparisons,
while it was significant for all comparisons at middle SEC schools and nonsignificant for
all comparisons at high SEC schools. The effect of teacher morale was significant (in a
negative direction) for all three comparisons at low SEC schools but nonsignificant in all
other cases for middle and high SEC schools.
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Testing Assumptions
The assumption of independence of observations at Level 1 and Level 2 was
assumed to be tenable for this enrollment outcome model based on the multi-stage
sampling of ELS:2002.
To test the assumption of normality, a normal P-P plot was created for the SEC
mechanisms model predicted logit values for all three comparisons in this multinomial
model (2-year enrollment versus no enrollment, 4-year enrollment versus no enrollment,
4-year versus 2-year enrollment). In all three cases, the predicted logit values form an
approximate straight line, with only minor departures from the straight line, confirming
that this assumption was tenable.
To test the assumption of homogeneity of variance at Level 2, a scatterplot was
created using the SEC mechanisms model to plot the three predicted logit values against
the standardized school-level residuals and a fitted line across a residual value of 0. A
visual inspection of these three plots indicates that the range of variance across the
spectrum of fitted values is consistent with very few predicted logit values extending
beyond  2 SD of the mean residual value, confirming that this assumption was tenable.
To test the assumption of linearity for each of the continuous predictor variables,
the final SEC mechanisms model was rerun separately without the covariate under
scrutiny in the model, and then a scatterplot was created for the continuous predictor and
the covariate-excluded model predicted logit value. Linearity was deemed tenable for this
enrollment outcome for the continuous covariates in this model since the scatterplots
were approximately linear.
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Research Question 3
Is high school SEC predictive of college persistence? Does the SEC effect differ
across low, middle, and high SEC schools?
a. Does the SEC effect remain after including control variables?
b. Is the SEC effect still predictive after considering college readiness factors?
c. Is the SEC effect significant after accounting for college enrollment factors?
d. Do peer influences and school practices explain the SEC effect?
Table 18 provides a summary of the SEC effect and model fit indices at each
sequence of the five increasingly complex multilevel models that were fitted to the
college persistence outcome. Tables 19 through 23 provide the results of each of the
models comparing the probability of persisting versus not persisting for both the full
sample of all students and schools and the multiple group analysis group-specific models.
Table 24 provides a summary of the test for multivariate global differential effects across
high school SEC settings at each step of the model building process. Table 25 provides
the results of tests for univariate differential effects for individual parameters across high
school SEC settings for each of the nested models. Coefficient values for parameter
estimates in are provided in units of odds ratios (OR) and effect sizes (ES).
Model 1
Overall model. The total SEC effects model – the baseline model with only SES
and SEC included as predictor variables – was used to estimate the total effect of SEC on
college persistence (AIC = 6,433.48; BIC = 6,453.69). Results displayed in Table 19
indicate that SEC has a statistically significant and robust association with college
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persistence. Controlling for SES, a one SD increase in high school SEC was associated
with a 19% increase in the odds of persisting in college versus not persisting (ES = .10).
Not surprisingly, the effect of SES was statistically significant as well (OR = 1.99,
ES = .38).
Multiple group model. The global differential effects results provided in Table
24 show that in the multiple group analysis approach, the unconstrained total SEC effects
model did not fit the data significantly better than the constrained model, Δχ2 = 4.09,
df = 4, p > .05. This indicates measurement invariance and that overall, constraining the
effects of SES and SEC to be equal across low, middle, and high SEC schools did not
significantly worsen the fit of the model. Simply put, the association between SES and
SEC and college persistence did not differ significantly across SEC settings.
This overall measurement invariance is also reflected in the univariate individual
parameter differential effects results provided in Table 25 for the total SEC effects model.
When analyzed individually, the effect of SES and SEC did not differ across SEC
contexts.
Model 2
Overall model. The isolated SEC effects model was used to estimate the unique
effect of SEC on college persistence after controlling for student control and school input
variables outside the scope of the SEC effect. The inclusion of these demographic
background, academic background, financial access and resources, student body
composition, school resources, and school structures variables significantly improved
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model fit compared to the nested total SEC effects model, Δχ2 = 266.05, df = 20, p < .01;
AIC = 5,789.74; BIC = 5,944.66.
Although model fit significantly improved, results displayed in Table 18 and
Table 20 indicate that these control variables did not mediate the SEC effect on college
persistence. The magnitude of the SEC effect remained unchanged with an effect size of
.10 and remained statistically significant; adjusting for student controls and school inputs,
a one SD increase in high school SEC was associated with a 20% increase in the odds of
persisting in college versus not persisting.
Significant parameters in this model were many student control variables
including SES (OR = 1.54, ES = .24), Asian/Pacific Islander (OR = 1.75, ES = .31),
cumulative GPA (OR = 2.10, ES = .41), math/reading achievement (OR = 1.02,
ES = .01), and college expectation (OR = 1.91, ES = .36). The transfer variable
(OR = .71, ES = -.19) had a statistically significant negative association with college
persistence. None of the school input variables were significant.
Multiple group model. The global differential effects results provided in Table
24 show that in the multiple group analysis approach, the unconstrained isolated SEC
effects model did not fit the data significantly better than the constrained model,
Δχ2 = 44.65, df = 44, p > .05. This indicates measurement invariance and that overall,
constraining the effects of student control and school input variables to be equal across
low, middle, and high SEC schools did not significantly worsen the fit of the model.
Simply put, the association between college persistence and student control and school
input variables did not differ significantly across SEC settings.
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Univariate individual parameter differential effects results provided in Table 25
indicate that the SEC effect differed across SEC contexts, Δχ2 = 46.43, df = 2, p < .01.
The only other individual parameters that differed across SEC contexts were for Native
American and percentage of teachers with full certification.
Model 3
Overall model. The readiness mediators model was used to estimate the effect of
college readiness factors on the SEC effect. The inclusion of these two factor scores for
general college readiness and quantitative readiness significantly improved model fit
compared to the nested isolated SEC effects model, Δχ2 = 29.26, df = 2, p < .01;
AIC = 5,699.37; BIC = 5,867.76.
Results displayed in Table 18 and Table 21 indicate that these readiness variables
mediated the SEC effect on college persistence. The magnitude of the SEC effect was
reduced by 10.0% (from .10 to .09). However, the SEC effect remained statistically
significant; adjusting for student controls, school inputs, and college readiness variables,
a one SD increase in high school SEC was associated with a 17% increase in the odds of
persisting in college versus not persisting.
Significant parameters in this model include some student control variables
including SES (OR = 1.54, ES = .24), cumulative GPA (OR = 1.72, ES = .30), and
college expectation (OR = 1.76, ES = .31) having a statistically significant positive
association with college persistence. College readiness was not statistically significant,
but quantitative readiness was statistically significant (OR = 1.85, ES = .34). Besides
SEC, no other school input variable was statistically significant.
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Multiple group model. The global differential effects results provided in Table
24 show that in the multiple group analysis approach, the unconstrained readiness
mediators model did not fit the data significantly better than the constrained model,
Δχ2 = 42.72, df = 48, p > .05. This indicates measurement invariance and that overall,
constraining the effects of student control, school input, and readiness variables to be
equal across low, middle, and high SEC schools did not significantly worsen the fit of the
model. Simply put, the association between college persistence and student control,
school input, and readiness variables did not differ significantly across SEC settings.
Univariate individual parameter differential effects results provided in Table 25
indicate that the SEC effect differed across SEC contexts, Δχ2 = 33.44, df = 2, p < .01.
However, when analyzed individually, the effect of all other variables did not differ
across low, middle, and high SEC schools.
Model 4
Overall model. The enrollment mediators model was used to estimate the effect
of STEM major standing and college start level on the SEC effect. The inclusion of these
two dummy variables for STEM majors and 2-year start institution significantly
improved model fit compared to the previous readiness mediators model, Δχ2 = 17.60,
df = 2, p < .01; AIC = 5,649.60; BIC = 5,831.47.
Results displayed in Table 18 and Table 22 indicate that these enrollment
mediator variables accounted for a large portion of the SEC effect on college persistence.
The magnitude of the SEC effect was reduced by 22.2% (from .09 to .07). Moreover, the
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association between SEC and the likelihood of persisting in college was no longer
statistically significant.
The same parameters that were statistically significant in the prior model were
also significant in this model, including SES (OR = 1.52, ES = .23), cumulative GPA
(OR = 1.64, ES = .27), and college expectation (OR = 1.67, ES = .28). Quantitative
readiness (OR = 1.67, ES = .28) also has a statistically significant positive association
with college persistence, while college readiness remains nonsignificant in this model.
STEM major standing was not statistically significant, but 2-year start institution had a
statistically significant negative association with college persistence (OR = 0.59,
ES = -.29). None of the school input variables was statistically significant.
Multiple group model. The global differential effects results provided in Table
24 show that in the multiple group analysis approach, the unconstrained enrollment
mediators model did not fit the data significantly better than the constrained model,
Δχ2 = 68.27, df = 52, p > .05. This indicates measurement invariance and that overall,
constraining the effects of all of the variables in the model to be equal across low, middle,
and high SEC schools did not significantly worsen the fit of the model. Simply put, the
association between college persistence and student control, school input, readiness, and
enrollment variables did not differ significantly across SEC settings.
Univariate individual parameter differential effects results provided in Table 25
indicate that the SEC effect did not differ across SEC contexts, Δχ2 = -15.74, df = 2,
p > .05. When analyzed individually, the effect of three parameters were different across
SEC settings: the percentage of teachers with full certification, rural schools, and 2-year
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start institution. As shown in Table 22, across the full sample of all students and all
schools the effect of beginning college at a 2-year institution had a negative association
with college persistence; when disaggregated by SEC setting this negative effect was
statistically significant at low and high SEC schools but not at middle SEC schools.
Model 5
Overall model. The SEC mechanisms model was used to estimate the extent that
peer influences and school practices mediated the SEC effect. The inclusion of variables
measuring different aspects of these two factors significantly improved model fit
compared to the nested enrollment mediators model, Δχ2 = 26.77, df = 15, p < .05;
AIC = 5,613.84; BIC = 5,896.76.
Results displayed in Table 18 and Table 23 indicate that peer influences and
school practices explain a substantial portion of mechanisms that underlie the SEC effect
by mediating the SEC effect on college persistence. The magnitude of the SEC effect was
reduced by 28.6% (from .07 to .05). As in the previous model, the SEC effect on the
likelihood of persisting in college remained nonsignificant after adjusting for student
controls, school inputs, readiness factors, enrollment factors, peer influences, and school
practices.
The same student control variables that were statistically significant in the prior
model were also significant in this model, including SES (OR = 1.48, ES = .22),
cumulative GPA (OR = 1.62, ES = .27), and college expectation (OR = 1.63, ES = .27)
having a statistically significant positive association with college persistence. In this
model, both readiness factors were also statistically significant, including college
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readiness (OR = 1.43, ES = .20) and quantitative readiness (OR = 1.66, ES = .28). Again,
2-year start institution had a statistically significant negative association with college
persistence (OR = 0.63, ES = -.26) and STEM major standing was not significant.
Of the three individual and three compositional peer influences variables, the only
one that had a significant relationship with persistence was having a friend dropping out
of high school (OR = 0.73, ES = -.18). Among school practices and policies variables,
academic press had a significant positive association with persistence (OR = 1.16,
ES = .08) while teacher morale had a significant negative association (OR = 0.79,
ES = -.13).
Multiple group model. The global differential effects results provided in Table
24 show that in the multiple group analysis approach, the unconstrained SEC
mechanisms model fit the data significantly better than the constrained model,
Δχ2 = 156.01, df = 82, p < .01. This indicates measurement non-invariance and that
overall, the association between student control, school inputs, college readiness, college
enrollment, peer influences, and school practice variables and the outcome of college
persistence differed significantly across low, middle, and high SEC schools.
Univariate individual parameter differential effects results provided in Table 25
indicate that the SEC effect did not differ across SEC contexts, Δχ2 = 4.13, df = 2,
p > .05. When analyzed individually, the effect of 2-year start institution, friends
academic habits, learning hindered by equipment, mathematics pipeline, classroom
disruption, and college attendance variables significantly differed across low, middle, and
high SEC schools. As in the prior model, when disaggregated by SEC setting the negative
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effect of starting college at a 2-year institution was statistically significant at low and
high SEC schools but not at middle SEC schools.
Testing Assumptions
The assumption of independence of observations at Level 1 and Level 2 was
assumed to be tenable for this persistence outcome model based on the multi-stage
sampling of ELS:2002.
To test the assumption of normality, a normal P-P plot was created for the SEC
mechanisms model predicted logit values for the likelihood of persisting versus not
persisting. The predicted logit values form an approximate straight line, with only minor
departures from the straight line, confirming that this assumption was tenable.
To test the assumption of homogeneity of variance at Level 2, a scatterplot was
created using the SEC mechanisms model to plot the predicted logit values against the
standardized school-level residuals and a fitted line across a residual value of 0. A visual
inspection of these three plots indicates that the range of variance across the spectrum of
fitted values is consistent with very few predicted logit values extending beyond  2 SD
of the mean residual value, confirming that this assumption was tenable.
To test the assumption of linearity for each of the continuous predictor variables,
the final SEC mechanisms model was rerun separately without the covariate under
scrutiny in the model, and then a scatterplot was created for the continuous predictor and
the covariate-excluded model predicted logit value. Linearity was deemed tenable for this
persistence outcome for the continuous covariates in this model since the scatterplots
were approximately linear.
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Research Question 4
Is high school SEC predictive of college graduation? Does the SEC effect differ
across low, middle, and high SEC schools?
a. Does the SEC effect remain after including control variables?
b. Is the SEC effect still predictive after considering college readiness factors?
c. Is the SEC effect significant after accounting for college enrollment factors?
d. Do peer influences and school practices explain the SEC effect?
Table 26 provides a summary of the SEC effect and model fit indices at each
sequence of the five increasingly complex multilevel models that were fitted to the
college graduation outcome. Tables 27 through 31 provide the results of each of the
models comparing the probability of graduating versus not graduating for both the full
sample of all students and schools and the multiple group analysis group-specific models.
Table 32 provides a summary of the test for multivariate global differential effects across
high school SEC settings at each step of the model building process. Table 33 provides
the results of tests for univariate differential effects for individual parameters across high
school SEC settings for each of the nested models. Coefficient values for parameter
estimates in are provided in units of odds ratios (OR) and effect sizes (ES).
Model 1
Overall model. The total SEC effects model – the baseline model with only SES
and SEC included as predictor variables – was used to estimate the total effect of SEC on
college graduation (AIC = 6,159.24; BIC = 6,178.62). Results displayed in Table 27
indicate that SEC has a statistically significant and robust association with college
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graduation. Controlling for SES, a one SD increase in high school SEC was associated
with a 24% increase in the odds of graduating from college with a bachelor’s degree
versus not graduating (ES = .12). Not surprisingly, the effect of SES was statistically
significant as well (OR = 1.78, ES = .32).
Multiple group model. The global differential effects results provided in Table
32 show that in the multiple group analysis approach, the unconstrained total SEC effects
model did not fit the data significantly better than the constrained model, Δχ2 = 3.70,
df = 4, p > .05. This indicates measurement invariance and that overall, constraining the
effects of SES and SEC to be equal across low, middle, and high SEC schools did not
significantly worsen the fit of the model. In other words, the association between SES
and SEC and college graduation did not differ significantly across SEC settings.
This overall measurement invariance is also reflected in the univariate individual
parameter differential effects results provided in Table 33 for the total SEC effects model.
When analyzed individually, the effect of SES and SEC did not differ across SEC
contexts.
Model 2
Overall model. The isolated SEC effects model was used to estimate the unique
effect of SEC on college graduation after controlling for student control and school input
variables outside the scope of the SEC effect. The inclusion of these demographic
background, academic background, financial access and resources, student body
composition, school resources, and school structures variables significantly improved
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model fit compared to the nested total SEC effects model, Δχ2 = 361.27, df = 20, p < .01;
AIC = 5,280.51; BIC = 5,429.09.
Results displayed in Table 26 and Table 28 indicate that while these control
variables improved model fit, they did not mediate the SEC effect on college graduation.
The magnitude of the SEC effect increased slightly by 8.3% (from .12 to .13), and the
effect continued to remain statistically significant; adjusting for student controls and
school inputs, a one SD increase in high school SEC was associated with a 25% increase
in the odds of graduating versus not graduating.
Significant student control variables in this model included many demographic
and academic background variables, such as SES (OR = 1.31, ES = .15), traditional
family structure (OR = 1.34, ES = .16), Asian/Pacific Islander (OR = 1.79, ES = .32),
cumulative GPA (OR = 2.63, ES = .53), math/reading achievement (OR = 1.04,
ES = .02), college expectation (OR = 2.08, ES = .40), and school engagement (OR = 1.75,
ES = .31). Outside of SEC, the only school input variable that had a statistically
significant positive association with college graduation was school urbanicity (OR = 1.34,
ES = .16).
Multiple group model. The global differential effects results provided in Table
32 show that in the multiple group analysis approach, the unconstrained isolated SEC
effects model did not fit the data significantly better than the constrained model,
Δχ2 = 41.79, df = 44, p > .05. This indicates measurement invariance and that overall,
constraining the effects of student control and school input variables to be equal across
low, middle, and high SEC schools did not significantly worsen the fit of the model. In
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other words, the association between college graduation and student control and school
input variables did not differ significantly across SEC settings.
Univariate individual parameter differential effects results provided in Table 33
indicate that the SEC effect did not differ across SEC contexts, Δχ2 = 1.35, df = 2,
p > .05. The only other individual parameters that differed across SEC contexts were for
individual math self-efficacy and rural schools.
Model 3
Overall model. The readiness mediators model was used to estimate the effect of
college readiness factors on the SEC effect. The inclusion of these two factor scores for
general college readiness and quantitative readiness significantly improved model fit
compared to the nested isolated SEC effects model, Δχ2 = 15.69, df = 2, p < .01;
AIC = 5,222.70; BIC = 5,384.20.
Results displayed in Table 26 and Table 29 indicate that these readiness variables
mediated the SEC effect on college graduation. The magnitude of the SEC effect was
reduced by 15.4% (from .13 to .11). However, the SEC effect remained statistically
significant; adjusting for student controls, school inputs, and college readiness variables,
a one SD increase in high school SEC was associated with a 21% increase in the odds of
graduating versus not graduating.
Significant parameters in this model were similar to the previous model, including
student control variables such as SES (OR = 1.31, ES = .15), traditional family structure
(OR = 1.36, ES = .17), cumulative GPA (OR = 2.48, ES = .50), math/reading
achievement (OR = 1.02, ES = .01), college expectation (OR = 1.97, ES = .37), and
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school engagement (OR = 1.76, ES = .31). The only change was that the Asian/Pacific
Islander dummy-coded variable was no longer significant. Again, outside of SEC, the
only school input variable that had a statistically significant positive association with
college graduation was school urbanicity (OR = 1.37, ES = .17). Among the two new
variables, only quantitative readiness was significant (OR = 1.72; ES = .30); college
readiness was not significant.
Multiple group model. The global differential effects results provided in Table
32 show that in the multiple group analysis approach, the unconstrained readiness
mediators model did not fit the data significantly better than the constrained model,
Δχ2 = 60.89, df = 48, p > .05. This indicates measurement invariance and that overall,
constraining the effects of student control, school input, and readiness variables to be
equal across low, middle, and high SEC schools did not significantly worsen the fit of the
model. Simply put, the association between college graduation and student control,
school input, and college readiness variables did not differ significantly across SEC
settings.
Univariate individual parameter differential effects results provided in Table 33
indicate that the SEC effect did not differ across SEC contexts, Δχ2 = 3.94, df = 2,
p > .05. When analyzed individually, only a handful of the other variables significantly
differed across low, middle, and high SEC schools: SES, math self-efficacy, college
readiness, learning hindered by facilities, and rural schools. The quantitative readiness
parameter was statistically significant across all SEC settings, but the effect size was
particularly large at low SEC schools.
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Model 4
Overall model. The enrollment mediators model was used to estimate the effect
of STEM major standing and college start level on the SEC effect. The inclusion of these
dummy variables for STEM majors, STEM departers, STEM joiners, and 2-year start
institution significantly improved model fit compared to the previous readiness mediators
model, Δχ2 = 97.57, df = 4, p < .01; AIC = 5,043.36; BIC = 5,230.69.
Results displayed in Table 26 and Table 30 indicate that these enrollment
mediator variables accounted for a large portion of the SEC effect on college graduation.
The magnitude of the SEC effect was reduced by 36.4% (from .11 to .07). Moreover, the
association between SEC and the likelihood of graduating college was no longer
statistically significant.
Many of the same parameters that were statistically significant in the prior model
were also significant in this model, including SES (OR = 1.28, ES = .13), traditional
family structure (OR = 1.40, ES = .19), cumulative GPA (OR = 2.38, ES = .48), college
expectation (OR = 1.81, ES = .33) and school engagement (OR = 1.61, ES = .26).
Quantitative readiness (OR = 1.50, ES = .22) was significant but college readiness was
not significant. The math self-efficacy parameter had a statistically significant negative
association with graduation (OR = .86, ES = -.08). Among the new variables in this
model, none of the three STEM major dummy variables were significant, but 2-year start
institution had a statistically significant negative association with college graduation
(OR = 0.34, ES = -.59). No school input variables were statistically significant.
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Multiple group model. The global differential effects results provided in Table
32 show that in the multiple group analysis approach, the unconstrained enrollment
mediators model fit the data significantly better than the constrained model, Δχ2 = 78.95,
df = 56, p < .05. This indicates measurement non-invariance and that overall, the
association between student control, school inputs, mediating readiness factors, and
mediating enrollment factors and the outcome of college graduation differed significantly
across low, middle, and high SEC schools.
Univariate individual parameter differential effects results provided in Table 33
indicate that the SEC effect differed across SEC contexts, Δχ2 = 26.19, df = 2, p < .01.
When analyzed individually, the effect of some of the parameters were different across
SEC settings: SES, traditional family structure, math self-efficacy, quantitative readiness,
and learning hindered by facilities.
Model 5
Overall model. The SEC mechanisms model was used to estimate the extent that
peer influences and school practices mediated the SEC effect. The inclusion of variables
measuring different aspects of these two factors significantly improved model fit
compared to the nested enrollment mediators model, Δχ2 = 68.99, df = 15, p < .01;
AIC = 4,953.92; BIC = 5,238.16.
Results displayed in Table 26 and Table 31 indicate that peer influences and
school practices explain a portion of mechanisms that underlie the SEC effect by
mediating the SEC effect on college graduation. The magnitude of the SEC effect was
reduced by 14.3% (from .07 to .06). As in the previous model, the SEC effect on the
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likelihood of graduating from college remained nonsignificant after adjusting for student
controls, school inputs, readiness factors, enrollment factors, peer influences, and school
practices.
Similar to previous models, many student-level variables were statistically
significant, including SES (OR = 1.29, ES = .14), traditional family structure (OR = 1.36,
ES = .17), cumulative GPA (OR = 2.31, ES = .46), college expectation (OR = 1.87,
ES = .35), and school engagement (OR = 1.57, ES = .25). Quantitative readiness
(OR = 1.51, ES = .23) also had a positive association with college graduation, while
again, college readiness was nonsignificant. Two student-level variables had statistically
significant negative associations with college graduation: math self-efficacy (OR = 0.86,
ES = -.08) and 2-year start institution (OR = 0.36, ES = -.56). As in the previous model,
none of the STEM major standing dummy variables were significant. Besides SEC, no
other school inputs were statistically significant.
Of the three individual and three compositional peer influences variables, the only
one that had a significant relationship with graduation was the school-level variable for
mean friends dropped out (OR = 0.27, ES = -.72). College facilitation was the only school
practice variable that was significant with a negative relationship with college graduation
(OR = 0.87, ES = -.08).
Multiple group model. The global differential effects results provided in Table
32 show that in the multiple group analysis approach, the unconstrained SEC
mechanisms model fit the data significantly better than the constrained model,
Δχ2 = 149.20, df = 86, p < .01. This indicates measurement non-invariance and that
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overall, the association between student control, school inputs, college readiness, college
enrollment, peer influences, and school practice/policy variables and the outcome of
college graduation differed significantly across low, middle, and high SEC schools.
Univariate individual parameter differential effects results provided in Table 33
indicate that the SEC effect did not differ across SEC contexts, Δχ2 = -10.50, df = 2,
p > .05. When analyzed individually, the effect of SES, math self-efficacy, college
readiness, learning hindered by facilities, school urbanicity, mean friends dropped out,
academic press, mathematics pipeline, and teacher quality differed significantly across
low, middle, and high SEC schools. For the only SEC mechanisms variable that was
significant and significantly varied (mean friends dropped out), the compositional effect
measuring the average number of students in a school who had a friend drop out of high
school was significant for low and middle SEC schools but not high SEC schools.
Testing Assumptions
The assumption of independence of observations at Level 1 and Level 2 was
assumed to be tenable for this graduation outcome model based on the multi-stage
sampling of ELS:2002.
To test the assumption of normality, a normal P-P plot was created for the SEC
mechanisms model predicted logit values for the likelihood of graduating versus not
graduating. The predicted logit values form an approximate straight line, with only minor
departures from the straight line, confirming that this assumption was tenable.
To test the assumption of homogeneity of variance at Level 2, a scatterplot was
created using the SEC mechanisms model to plot the predicted logit values against the
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standardized school-level residuals and a fitted line across a residual value of 0. A visual
inspection of these three plots indicates that the range of variance across the spectrum of
fitted values is consistent with very few predicted logit values extending beyond  2 SD
of the mean residual value, confirming that this assumption was tenable.
To test the assumption of linearity for each of the continuous predictor variables,
the final SEC mechanisms model was rerun separately without the covariate under
scrutiny in the model, and then a scatterplot was created for the continuous predictor and
the covariate-excluded model predicted logit value. Linearity was deemed tenable for this
graduation outcome for the continuous covariates in this model since the scatterplots
were approximately linear.
Research Question 5
Does high school SEC differentially impact college enrollment, persistence, and
graduation based on individual SES?
Table 34 provides a summary of the model fit indices for each outcome
comparing the isolated SEC effects model for the full sample of all students and all
schools which was nested in an interaction model to test for the differential cross-level
interaction effect between SES and SEC.
College Enrollment
In the re-specified isolated SEC effects model for college enrollment with SES as
a random coefficient and SEC added as a predictor variable for the Level 2 SES slope
outcome, the estimate of the cross-level interaction between SEC and SES was
nonsignificant, γ11 = 0.10, SE = .07, p = .13. In other words, the SEC effect was
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consistent across SES and the SEC effect did not have a differential impact on college
enrollment based on individual SES.
College Persistence
In the re-specified isolated SEC effects model for college persistence with SES as
a random coefficient and SEC added as a predictor variable for the Level 2 SES slope
outcome, the estimate of the cross-level interaction between SEC and SES was
nonsignificant, γ11 = 0.02, SE = .10, p = .81. In other words, the SEC effect was
consistent across SES and the SEC effect did not have a differential impact on college
persistence based on individual SES.
College Graduation
In the re-specified isolated SEC effects model for college graduation with SES as
a random coefficient and SEC added as a predictor variable for the Level 2 SES slope
outcome, the estimate of the cross-level interaction between SEC and SES was
nonsignificant, γ11 = 0.01, SE = .09, p = .89. In other words, the SEC effect was
consistent across SES and the SEC effect did not have a differential impact on college
graduation based on individual SES.
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CHAPTER 5
DISCUSSION
Overview
This chapter begins with an overview of the key findings from the results in the
previous chapter, organized by research question. This is followed by a discussion of the
findings placed within the broader context of prior literature. Next, implications of the
findings are reviewed, with a particular focus on the policy and equity implications. This
chapter finishes with a discussion of the limitations in this study, suggested directions for
future research, and ends with a conclusion.
Key Findings
Research Question 1
To what degree do measures of college enrollment, persistence, graduation,
student characteristics, and high school factors differ across low, middle, and high SEC
schools?
This research question served as a descriptive analysis of the outcome variables
and independent variables in this study through a comparison of the differences across
SEC contexts. Comparing outcomes across low, middle, and high SEC settings revealed
stark inequalities along the college pipeline. Comparing independent variables shed light
on the widespread differences across students and their learning environments.
The college pipeline – starting from high school to college enrollment to
persistence in college two years after matriculation to graduation with a bachelor’s degree
five years later – was markedly different based on high school SEC setting. Differential
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rates of departure from the college pipeline occurred at each milestone, and the
proportion of students continuing along the pipeline varied considerably. Compared to
students attending middle and high SEC schools, those at low SEC schools departed at
each milestone at a higher rate. That is, a larger percentage of low SEC students did not
enroll, did not persist, and did not graduate. Approximately one out of every two students
at high SEC schools graduated, one out of four students at middle SEC schools
graduated, and only one out of seven students at low SEC schools ultimately earned a
bachelor’s degree. Figure 4 provides a visual representation of student success along the
college pipeline based on SEC setting. This figure is similar to Figure 3, but the sizes of
the outcome categories are proportionally accurate and reflect the percentage of students
who make it through each successive milestone from a hypothetical original class of 100
10th-grade students. As displayed in Figure 4, of the 100 representative 10th-grade
students attending low SEC schools in 2002, only 14 of them ultimately graduated with a
bachelor’s degree by 2013. Of the 100 10th-grade students at middle SEC schools, 27
graduated college. Of the 100 10th-grade students at high SEC schools, 50 graduated. All
sample sizes are based off weighted estimates.
Across all classes of independent variables in this study – mediating readiness
factors, mediating enrollment factors, student controls, school inputs, peer influences, and
school practices and policies – widespread differences were observed across SEC settings
that overwhelmingly disadvantaged low SEC schools and students of color.
The differences are particularly striking since low SEC schools were
disadvantaged across many measures of school resources and learning environments. For
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example, in comparison to high SEC schools, low SEC schools on average had a lower
percentage of teachers with full state/advanced credentials and reported a higher degree
that learning was hindered by poor facilities and equipment (.63 SD and .74 SD higher,
respectively). In addition, the academic environment was less intense at low SEC
schools; principals reported much lower academic press (.94 SD lower than high SEC
schools), and Carnegie units and mathematics pipeline were also depressed (.29 SD and
1.89 SD lower, respectively). Disparities were also observed across measures of teacher
morale, school safety, and college-going culture.
Stark differences were seen in peer environments with high SEC schools
facilitating more academic intensity, educational persistence, and college aspirations.
Across both individual peer influences and compositional peer influences, students
attending low SEC schools were more likely to be associated with close friends and be
surrounded with a student body that had weaker academic habits and more dropouts.
Students at low SEC schools were also less likely to be in a college-going peer
environment; on average, approximately one-third of low SEC students reported that
most of their friends planned to attend 4-year institutions while twice as many high SEC
students reported in the affirmative.
Differences were also apparent among student populations across SEC settings
with students in low SEC schools more likely to come from disadvantaged,
underprepared, and underrepresented backgrounds. Less than half of low SEC students
came from a household living with both birth parents; on average these students were less
engaged in school and transferred schools more often. The average GPA of low SEC
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students was .60 SD below high SEC students, and the gap in academic background was
more apparent in the math/reading assessment with a 1.10 SD difference. A smaller
proportion of these students expected to earn a bachelor’s degree, and a larger proportion
of low SEC students reported affordability and financial aid playing a determining role in
their college enrollment decisions. At each outcome marker, low SEC students on
average had lower measures of college readiness and quantitative readiness. A larger
percentage were in non-STEM majors and started at 2-year institutions. Nearly half of
bachelor’s degree recipients from low SEC schools started at 2-year institutions. Finally,
students at low SEC schools were more likely to be from underrepresented groups
surrounded by more students of color. On average, the percentage of URM students at
low SEC schools was 52% compared to 15% at high SEC schools. At the individual
level, students at low SEC schools were 4.58 times more likely to be Black/African
American, Hispanic, or Native American.
Research Question 2
Is high school SEC predictive of college enrollment? Does the SEC effect differ
across low, middle, and high SEC schools?
a. Does the SEC effect remain after including control variables?
b. Is the SEC effect still predictive after considering college readiness factors?
c. Do peer influences and school practices explain the SEC effect?
This research question tested the various mechanisms through which SEC
impacted college enrollment. Model fit significantly improved at each step of the fourpart model building process from a baseline model for the total effect of SEC, a model to
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isolate the effect of SEC from non-SEC attributes, an intermediate model to examine the
mediating role of college and quantitative readiness, and a final model to explore the
mechanisms underlying the SEC effect.
SEC had a statistically significant and robust association with 4-year college
enrollment, with higher levels of SEC associated with increasing the likelihood of
enrolling in a 4-year institution versus not enrolling, and enrolling in a 4-year institution
versus a 2-year institution. No association was observed between SEC and the likelihood
of enrolling in a 2-year institution versus not enrolling. The SEC effect on 4-year
enrollment varied depending on the outcome comparison. After controlling for the effect
of non-SEC attributes, the isolated SEC effect for 4-year versus 2-year enrollment was
19% larger than its effect for 4-year versus no enrollment (ES = .19 versus ES = .16,
respectively). Taken together with the non-significance of SEC on 2-year enrollment,
these results suggest that the effect of SEC is particularly strong for compelling students
to pursue a bachelor’s degree by influencing the likelihood of initially enrolling in a 4year institution.
Although model fit improved, the effect of SEC on college enrollment was only
marginally mediated by college readiness factors; effect sizes remained unchanged for
the most part in the readiness mediators model. These results support the notion of a
direct distal effect of SEC on 4-year college enrollment since it remained statistically
significant even after accounting for its indirect effect via the relationship between
college readiness and quantitative readiness on postsecondary enrollment.
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Results from the final SEC mechanisms model suggest that the effects of SEC on
college enrollment is attributable in large part to peer influences and school
practices/policies. With the inclusion of these variables the magnitude of the SEC effect
on 4-year enrollment versus no enrollment and 4-year versus 2-year enrollment were no
longer significant. Both general college readiness and quantitative readiness were
statistically significant for all three enrollment comparisons. Peer influences were
statistically significant for 4-year enrollment versus both 2-year enrollment and no
enrollment. Some school practice variables were significant but only for 4-year
enrollment versus no enrollment. These findings reiterate the notion that SEC
mechanisms and the SEC effect are particularly influential for college access to 4-year
institutions.
Multiple group analysis results testing for global differential effects indicated
measurement non-invariance and that, taken as a whole, the effect of student and high
school factors on college enrollment significantly differed across low, middle, and high
SEC school settings.
Research Question 3
Is high school SEC predictive of college persistence? Does the SEC effect differ
across low, middle, and high SEC schools?
a. Does the SEC effect remain after including control variables?
b. Is the SEC effect still predictive after considering college readiness factors?
c. Is the SEC effect significant after accounting for college enrollment factors?
d. Do peer influences and school practices explain the SEC effect?
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This research question tested the various mechanisms through which SEC
impacted college persistence. Model fit significantly improved at each step of the fivepart model building process from a baseline model for the total effect of SEC, a model to
isolate the effect of SEC from non-SEC attributes, an intermediate model to examine the
mediating role of college and quantitative readiness, another intermediate model to
examine the mediating role of STEM major standing and college start level, and a final
model to explore the mechanisms underlying the SEC effect.
SEC had a statistically significant and robust association with college persistence;
those who attended high schools with higher levels of SEC were more likely to persist in
college two years after matriculation. In the isolated SEC effects model controlling for
student controls and school inputs a one SD increase in high school SEC was associated
with a 20% increase in the odds of persisting versus not persisting (ES = .10).
With the inclusion of mediating readiness variables, the SEC effect was reduced
by 10%, although it still remained statistically significant. With the addition of mediating
enrollment variables, the SEC effect was reduced by another 22% and was no longer
statistically significant. These results support the notion that high school SEC indirectly
impacts college persistence through its effect on mediating readiness and enrollment
factors at the start of college.
Results from the final SEC mechanisms model suggest that the effects of SEC on
college persistence were due partly to peer influences and school practices/policies. With
the inclusion of these variables the magnitude of the SEC effect was reduced by 29%.
Both factor scores for overall general college readiness and quantitative readiness were
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significant. STEM major standing was nonsignificant but 2-year start institution had a
statistically significant negative association with college persistence. Only three SEC
mechanisms were significant: students who had at least one friend drop out of high
school were less likely to persist, and students who attended schools with higher levels of
academic press were more likely to persist. Paradoxically, teacher morale was negatively
associated with persistence.
Multiple group analysis results testing for global differential effects indicated
measurement non-invariance and that, taken as a whole, the effect of student and high
school factors on college persistence significantly differed across low, middle, and high
SEC school settings.
Research Question 4
Is high school SEC predictive of college graduation? Does the SEC effect differ
across low, middle, and high SEC schools?
a. Does the SEC effect remain after including control variables?
b. Is the SEC effect still predictive after considering college readiness factors?
c. Is the SEC effect significant after accounting for college enrollment factors?
d. Do peer influences and school practices explain the SEC effect?
This research question tested the various mechanisms through which SEC
impacted college graduation. Model fit significantly improved at each step of the fivepart model building process from a baseline model for the total effect of SEC, a model to
isolate the effect of SEC from non-SEC attributes, an intermediate model to examine the
mediating role of college and quantitative readiness, another intermediate model to
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examine the mediating role of STEM major standing and college start level, and a final
model to explore the mechanisms underlying the SEC effect.
SEC had a statistically significant and robust association with college graduation;
those who attended high schools with higher levels of SEC were more likely to graduate
and earn a bachelor’s degree. In the isolated SEC effects model statistically adjusting for
student controls and school inputs, a one SD increase in high school SEC was associated
with a 25% increase in the odds of graduating versus not graduating (ES = .13).
With the inclusion of mediating readiness variables, the SEC effect was reduced
by 15%, although it still remained statistically significant. With the addition of mediating
enrollment variables, the SEC effect was reduced by another 36% and was no longer
statistically significant. These findings from the model building process was similar in
pattern to the prior outcome. These results support the notion that high school SEC
indirectly impacts college graduation through its effect on mediating readiness and
enrollment factors at the start of college.
Results from the final SEC mechanisms model suggest that the effects of SEC on
college graduation were due partially to peer influences and school practices/policies.
With the inclusion of these variables the magnitude of the SEC effect was further reduced
by 14%. The general college readiness factor score was nonsignificant but the
quantitative readiness factor score significantly predicted graduation. None of the STEM
major standing variables were significant, but 2-year start institution had a strong
negative relationship with the likelihood of graduating. Among SEC mechanisms
variables, the compositional peer influences variable for mean friends who dropped out
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was significant in the expected direction; the college facilitation factor score
paradoxically had a negative association with graduation.
Multiple group analysis results testing for global differential effects indicated
measurement non-invariance and that, taken as a whole, the effect of student and high
school factors on college graduation significantly differed across low, middle, and high
SEC school settings.
Research Question 5
Does high school SEC differentially impact college enrollment, persistence, and
graduation based on individual SES?
This research question tested the consistency of the SEC effect, that is, whether
the SEC effect had a differential effect on outcomes based on an individual’s own SES or
if the SEC effect was similar for all students regardless of their SES. The consistency of
the SEC effect was examined by inserting cross-level interaction effects between SEC
and SES in the isolated SEC effects models for all three outcomes.
Results indicated that the SEC effect was consistent for all three outcomes of
college enrollment, persistence, and graduation. In all three models, the cross-level
interaction effect was nonsignificant. The SEC effect was consistent across varying levels
of SES and the SEC effect did not have a differential impact on any of the outcomes
based on individual SES.
Findings in Context of Prior Literature
School effects researchers have found that average school SES exerts a substantial
influence on student achievement and attainment above and beyond individual SES
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(Benito et al., 2014; Konstantopoulos, 2006; Van Ewijk & Sleegers, 2010). Nearly all of
this research has focused on proximal outcomes looking at the effect of high school SEC
on high school outcomes. Given that academic preparation in high school is crucial for
success in postsecondary education (Adelman, 1999, 2006; Perna, 2004), and high school
SEC is associated with positive academic outcomes at the end of secondary schooling,
more research is warranted to investigate the link between high school SEC and college
outcomes. Recent scholarship – as detailed in the literature review – has documented an
effect of high school SEC and related mechanisms on distal educational outcomes,
particularly indicators of early college success such as college enrollment (Engberg &
Wolniak, 2010, 2014; Hill, 2008; Kim & Nuñez, 2013; Kim, D. H., 2012; Klugman,
2012; Palardy, 2013, 2015), grade point average (Fletcher & Tienda, 2015; Wolniak &
Engberg, 2010), persistence (Fletcher & Tienda, 2015; Niu & Tienda, 2013b), and major
retention (Engberg & Wolniak, 2013; Moller et al., 2015). In both a methodological and
substantive approach this study was a direct extension of Palardy (2008) and Palardy
(2013) and examined – within a multilevel multiple group analysis framework – whether
high school SEC influenced success along the entire college pipeline from enrollment, to
persistence, and through to graduation.
Distal Effect of SEC
This current study drew directly from promising and emerging findings in the
recent literature about the long-term effects of SEC, peer effects, and school practices.
Palardy (2013) found a significant SEC effect on the likelihood of 4-year college
enrollment, and similarly, Engberg and Wolniak (2010, 2014) have found in multiple
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studies that high school peer effects influence 4-year college enrollment. Moreover, SEC
has also been shown to have a significant direct effect on the institutional selectivity of
college destinations, influencing not simply the decision to attend college, but
specifically impacting whether students enroll at non-selective, less-than-selective,
selective, or highly-selective colleges and universities (Klugman, 2012; Palardy, 2015).
This study extended this recent literature by examining college attainment outcomes
farther removed from the high school setting to see if SEC exerted a lasting effect across
time.
Persistent effects across the entire college experience. This study adds evidence
to emerging research supporting the notion that SEC has a lasting effect on students; this
study found that the high school SEC effect persists throughout the college years from
enrollment, through persistence, and all the way to graduation. Statistically adjusting for
non-SEC student- and school-level covariates in the isolated SEC effects models, the
estimated effect sizes of SEC were significant in four of five outcome comparisons,
including the likelihood of 4-year enrollment versus no enrollment (ES = .16), 4-year
versus 2-year enrollment (ES = .19), persisting versus not persisting (ES = .10), and
graduating versus not graduating (ES = .13). SEC was not significant in the probability of
2-year enrollment versus no enrollment.
Across all outcomes, the strength of the SEC effect sizes in this study were
smaller than those found in prior studies in elementary and secondary school settings;
among the studies synthesized in the meta-analysis by Van Ewijk and Sleegers (2010),
the average effect size was .32. In addition, the strength of the SEC effect diminished
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across time; the largest effect sizes were observed for the 4-year enrollment outcome
comparisons (with an average isolated SEC effect size of .18) and decreased along the
pipeline to the more distal outcomes of persistence (.10) and graduation (.13). This
pattern lends credence to the notion that the impact of SEC and related peer influences
and school practices are mostly proximal. Once students leave the high school setting and
enter the college setting, the influence of the college environment and individual
experiences (see Kuh, 2011; Pascarella & Terenzini, 2005; Ro et al., 2013) become more
salient and high school effects diminish. Although the high school SEC effect does
indeed fade as students enter and progress through college, its continued significance
underscores the lasting effect that high schools have in determining the long term
educational trajectories of their students.
Pronounced effects on bachelor’s degree aspirations. By examining college
enrollment through a multinomial framework, this study was a direct extension of recent
research (Engberg & Wolniak, 2010, 2014; Hill, 2008; Kim, D. H., 2012; Palardy, 2013,
2015) that has compared the relative effect of high school SEC, peer effects, and school
practices on different academic trajectories beyond simply a dichotomous measure of
college enrollment. This current study extended and added to this line of research by
comparing the SEC effect across three outcome comparisons: 4-year enrollment versus
no enrollment, 2-year enrollment versus no enrollment, and additionally, 4-year versus 2year enrollment. In their study on the influence of various types of social capital on 2year and 4-year college enrollment, Engberg and Wolniak (2010) found that the SEC
effect was larger for 4-year enrollment versus no enrollment than for 2-year enrollment
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versus no enrollment; moreover, peer effects were significant for the former but not for
the latter. These authors found a similar pattern in peer effects in their 2014 paper.
Palardy (2013) also concluded that the distal SEC effect was larger for 4-year enrollment
versus no enrollment compared to 2-year enrollment versus no enrollment.
The findings from this study are consistent with the prior literature comparing the
relative effect of SEC on students’ postsecondary educational trajectories. Across all four
nested models in the model building process for the enrollment outcome, the SEC effect
sizes for 4-year enrollment versus no enrollment and 4-year versus 2-year enrollment
were larger than the effect sizes for 2-year enrollment versus no enrollment. Moreover,
the impact of high school SEC was as strong for 4-year enrollment versus no enrollment
and 4-year versus 2-year enrollment. These patterns indicate that the SEC effect is not an
effect on postsecondary enrollment in general but specifically on bachelor’s degree
aspirations via its impact on increasing the likelihood of 4-year enrollment. This finding
accentuates the importance of SEC given large the bachelor’s degree attainment gap
between those who start at 2-year versus 4-year institutions (Long & Kurlaender, 2009;
Reynolds & DesJardins, 2009).
Mediating effect through academic factors. Across both the persistence and
graduation outcomes, results from the readiness mediators model and enrollment
mediators model indicate that the SEC effect predominantly impacts distal college
outcomes indirectly through its relationship via mediating academic factors of college
readiness, quantitative readiness, and institutional start level during the transition from
high school to college. For both outcomes, the inclusion of these variables significantly
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mediated the SEC effect by reducing the size of the SEC effect and making them no
longer statistically significant in their association with persistence and graduation.
General college readiness had a statistically significant association with the likelihood of
2-year enrollment versus no enrollment, 4-year enrollment versus no enrollment, 4-year
versus 2-year enrollment, and persistence. Quantitative readiness had a statistically
significant association with all five outcomes. Lastly, accounting for the battery of other
student and school factors, students who initially enrolled at 2-year institutions were
significantly less likely to persist and graduate. These variables were included primarily
to serve as covariates to explore the impact of SEC after accounting for its effect on
academic indicators of college success; these findings accentuate the college enrollment
findings from this study and prior studies that indicate that the distal effect of SEC is
most prominent on immediate outcomes during the transition from high school to college.
Differential Effect of SEC
Consistent effects across students. Dating back to the original Coleman Report,
SEC researchers have been interested in student-level differential effects, investigating if
the SEC effect is consistent for all students or if it is conditional upon individual student
characteristics. More of the recent, methodologically sound, and nationally-representative
studies point towards a consistent SEC effect across all students regardless of their own
individual SES (McConney & Perry, 2010a, 2010b; Palardy, 2013; Perry & McConney,
2010; Rumberger & Palardy, 2005a). In their analyses of Australian high school students
across different measures of general academic achievement, STEM achievement, and
math achievement, McConney and Perry (2010a, 2010b) and Perry and McConney
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(2010) have found that the SEC effect is consistent regardless of individual SES. Their
methodological approach was to disaggregate the analyses and examine outcomes in
what could be described as a “non-experimental 2x2 factorial design” approach based on
individual SES quintiles and SEC quintiles. A similar conclusion was found for
alternative outcomes using a multilevel modeling approach; Rumberger and Palardy
(2005a) and Palardy (2013) found no student-level differential effects for high school
learning growth and high school attainment, respectively. Given that there is no clear
consensus in the literature (Liu et al., 2015), this study contributed to the existing line of
research by further exploring the consistency of the SEC effect on distal outcomes along
the college pipeline. Similar to Palardy (2013), student-level differential effects were
examined in the multilevel modeling framework by assessing models where a cross-level
interaction effect was added between SES and SEC.
Based on the findings in Research Question 5, this present study adds support to
these recent authors. Across all three outcomes, the SEC effect was consistent; none of
the SES*SEC interaction effects were statistically significant. In other words, all students
– regardless of their own SES – similarly increase their likelihood of enrolling in 4-year
institutions, persisting in college, and graduating from college when they attend higher
SEC schools.
Differential effects across schools. School effectiveness researchers have
explored school-level differential effects from the perspective that “one size doesn’t fit
all” and that the influence of school effects is conditional upon the unique environments
found at low, middle, and high SEC settings (Engberg & Wolniak, 2014; Lupton, 2004;
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Palardy, 2008; Thrupp et al., 2002; Thrupp & Lupton, 2006). These scholars have
employed both quantitative and qualitative approaches to make their conclusions.
Through a qualitative analysis of low SEC schools, researchers (Lupton, 2004; Thrupp et
al., 2002; Thrupp & Lupton, 2006) have documented that disadvantaged schools are
distinctive in their function and operation dependent upon their socioeconomic context.
Engberg and Wolniak (2014) examined the differential impact of high school factors on
college enrollment across SEC settings; they found that the impact of these factors
differed across low, middle, and high SEC settings, although they did not statistically
compare the differences in parameter estimates across SEC contexts. Palardy (2008)
examined differential effects using multiple group multilevel latent growth models and
found widespread differences in the effect of school factors on high school student
learning across SEC contexts. This study contributed to the existing line of research by
further investigating whether the impact of school effects was different across high
school SEC contexts through an analysis of distal postsecondary outcomes. By
employing a multiple group analysis approach within the HGLM framework to examine
school-level differential effects, the methodological approach of this study was a direct
extension of Palardy (2008).
Results from the multiple group analyses in Research Questions 2 through 4 are
consistent with the prior literature on school-level differential effects. Overall, the effect
of student- and school-level factors on college enrollment, persistence, and graduation
significantly differed across low, middle, and high SEC schools. For the SEC
mechanisms models in all three outcomes testing global differential effects, the
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unconstrained models with parameters estimated freely across SEC settings significantly
improved model fit compared to the constrained models where parameters were fixed to
be equal across SEC settings. In other words, the influence of high school effects on
student attainment in college is not consistent across SEC settings; one size does not fit
all and the impact of high schools is dependent on school socioeconomic context.
Underlying Mechanisms Driving the SEC Effect
School effectiveness researchers have posited that the SEC effect on student
educational outcomes is both direct and indirect; direct through peer influences and
indirect through school practices (Borman & Dowling, 2010; Kahlenberg, 2001; Palardy,
2013; Perry, 2012; Thrupp, 1999; Van Ewijk & Sleegers, 2010; Willms, 2010). Since the
research in this area is limited, there is no clear consensus in the literature about the
underlying mechanisms driving the SEC effect (Liu et al., 2015). Emerging research
looking at postsecondary outcomes suggest that the effect of high school peer influences
is stronger than that of high school practices (Engberg & Wolniak, 2010, 2014; Palardy,
2013, 2015; Wolniak & Engberg, 2010), although some of the research has been plagued
with methodological deficiencies (e.g., Engberg & Wolniak, 2013; Hill, 2008; Klugman,
2012; Moller et al., 2015). This study contributed to the existing line of research by
putting these two theories under additional scrutiny with comprehensive and
sophisticated multilevel models to examine if peer effects and school practices explained
the impact of high school SEC on college success. By examining school practices,
individual peer effects to look at the effect of close friends, and compositional peer
effects to look at the effect of the normative peer environment above and beyond the
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effect of close friends, this study was a direct extension of recent research from Engberg
and Wolniak (2010, 2014), Palardy (2013, 2015), and Wolniak and Engberg (2010).
Results in this study generally supported the findings from prior research that the
SEC effect can be attributed in part to peer influences and school practices. Comparing
the effect sizes of statistically significant SEC mechanisms variables across all outcomes
show that peer effects, in nearly all instances, were larger in magnitude than the effects of
school practices. Two other notable patterns emerged. First, coinciding with the reduced
SEC effect sizes across time, a smaller number of significant SEC mechanisms variables
were observed from enrollment, to persistence, and to graduation. Second, and more
importantly, peer effects and school practices explained less of the SEC effect across
time. For the enrollment outcome, peer effects and school practice variables explained all
of the remaining variance in the SEC effect that remained after already controlling for
student background, school inputs, and postsecondary academic indicators. For the
persistence outcome, these variables explained 29% of the remaining SEC effect, even
after accounting for the indirect effect of SEC via readiness and enrollment factors. For
the graduation outcome, these mechanisms explained 17% of the remaining SEC effect.
Significant influence from peers. Findings from this study suggest that both the
influence of close friends and the normative peer environment are positively associated
with college outcomes. These findings are similar to prior research looking at individual
and compositional peer effects on postsecondary outcomes (Engberg & Wolniak, 2010,
2014; Palardy, 2013, 2015). Specifically, prior researchers have found that the academic
intentions and goals of friends increases the likelihood of 4-year college enrollment
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(Engberg & Wolniak, 2010, 2014), and the academic behaviors of friends in high school
also influences college enrollment decisions (Palardy, 2013). Moreover, compositional
peer influences also impacted college enrollment outcomes above and beyond the effect
of individual peer influences, particularly from the normative effect of college aspirations
(Engberg & Wolniak, 2010; Palardy 2013, 2015).
Although the individual and compositional peer effects of friends academic habits
were nonsignificant for all outcomes, the individual and compositional peer effects of
dropouts and friends college intentions were significant in this study. Having a friend
drop out of high school decreased the likelihood of enrolling in a 4-year institution versus
not enrolling and also decreased the likelihood of persisting in college. Attending a
school with larger network of students with friends who dropped out of high school
decreased one’s likelihood of graduating from college. Associating with friends where
most or all of them planned to attend a 4-year institution increased the chances of
enrolling in a 4-year institution versus a 2-year institution and also versus no enrollment.
Similarly, these 4-year enrollment odds increased for students who attended high schools
with a larger network of students with friends who planned to attend college, although
this variable had a negative association and decreased the likelihood of enrolling in 2year institutions versus no enrollment.
The non-significance of academic habits variables and the significance of drop
out and college intentions variables suggest that the influence of peer effects on college
outcomes is attributable more to the influence of peers on students’ attitudes,
expectations, and goals, and less on their influence on behaviors. That is, high school
181

peers influence success along the college pipeline by impacting an individual students’
habitus through the shaping of what they perceive as possible, not possible, what is
attainable, and what is not attainable (Bourdieu, 1977, 1986). For example, if a college
student had friends in high school who dropped out, they may view dropping out of
college as a viable option. In contrast, a college student who did not have any friends
drop out of high school would probably view dropping out of a college as a non-starter,
even in the face of challenges and obstacles to degree completion.
Furthermore, the significant compositional peer influences observed in this study
support the notion of organizational habitus via the influence of the overall normative
peer environment above and beyond the proximal effect of close friends. These findings
support the idea that “a rising tide lifts all boats” where the peer environment raises the
bar on student achievement and attainment for all students in a school – even for students
with close friends who may not be academically oriented (Thrupp, 1999). Overall, this
study adds additional support to the theory of peer effects working via “epidemic” or
“contagion” mechanisms (Harris, 2010; Jencks & Mayer, 1990) where peer norms are
passed wide and far among students in a school, for better or for worse.
Lack of school practice effects. The majority of nonsignificant findings
throughout this study suggest that high school practices have very little association with
college outcomes. These results are consistent with the prior literature in this area that
have found that the college-going context of a high school significantly predicts college
enrollment, but otherwise academic press, teacher morale, teacher quality, teaching
climate, and school safety are inconclusive or nonsignificant (Engberg & Wolniak, 2010,
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2014; Hill, 2008; Kim, D. H., 2012; Moller et al., 2015; Palardy, 2013, 2015; Wolniak &
Engberg, 2010). Prior researchers have found that students attending high schools that
create a college-going context – by doing things such as providing financial aid
workshops, facilitating college application completion, arranging college fairs and
meeting with representatives – are more likely to enroll in 4-year colleges (Engberg &
Wolniak, 2010, 2014; Hill, 2008; Kim, D. H., 2012).
In this study the college-going culture of high schools was significantly associated
with an increased likelihood of 4-year enrollment versus no enrollment, although it was
nonsignificant in the other enrollment comparisons. Academic press was significant in
increasing the likelihood of persisting in college. School safety, classroom disruption,
teacher quality, and mathematics pipeline were nonsignificant across all outcomes. It is
also important to highlight some school practice variables that were significant but with
unanticipated negative relationships with college outcomes. They included Carnegie units
(for 4-year enrollment versus no enrollment and 4-year versus 2-year enrollment), teacher
morale (for 4-year enrollment versus no enrollment and for persistence), and college
facilitation (for graduation). Upon review of these descriptive statistics, it is apparent that
these variables did not have a straightforward relationship across SEC settings. This may
have likely influenced their parameter estimates in mediating the SEC effect. For
example, the lowest average college facilitation factor score was at middle SEC schools,
the second highest was at low SEC schools, and the highest was at high SEC schools.
Low SEC schools were, on average, one third of a SD higher than middle SEC schools
(high SEC schools had the highest average scores). Low SEC schools may have had
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additional funding compared to middle SEC schools through programs such as Title I to
provide college-going programming, although that may not have been a reflection of the
true college-going environment of these schools in facilitating postsecondary enrollment.
Implications
Addressing Socioeconomic Segregation in Public Schools
SEC has a lasting impact on students, extending far beyond high school into
young adulthood and affecting their likelihood of college success. Its effect is consistent
regardless of individual SES. From a policy perspective, the results of this study suggest
that attempting to reform and improve school practices and policies at school sites would
not be sufficient to overcome the negative effects of attending low SEC schools. That is
because the findings from this study indicate that the SEC effect on long-term college
outcomes is due primarily to its indirect effect on college readiness and starting college
level and is explained overwhelmingly by individual peer effects and the normative peer
environment. The only effective solution to provide equal postsecondary educational
opportunities for students and to increase college degree completion across all academic
disciplines would be, therefore, to integrate public schools along socioeconomic lines. In
theory, eliminating de facto socioeconomic segregation would ensure that all schools
have a diverse mix of students across class lines which would facilitate positive peer
interactions and create organizational habiti that promote both college readiness and
bachelor’s degree aspirations that would in turn improve college access and completion.
These positive school environments would only be present when low SES students are
not isolated in socioeconomically-deprived silos. In practice, could socioeconomic
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integration actually be feasible at a national scale? Some school reform advocates argue
that there is no other adequate solution but to integrate schools along class lines, although
our nation’s experience with racial integration in the last half of the 20th-century suggests
that implementing any type of large-scale socioeconomic integration through legislative
or other compulsory mandates would probably be fraught with controversy, opposition,
and unintended consequences.
Socioeconomic integration. In terms of implementation, Kahlenberg (2001)
argues that making incremental changes (e.g., redrawing school boundaries or revising
transfer policies) within the context of school assignment based on residence within a
district would be insufficient to successfully integrate schools socioeconomically on a
transformative scale. Instead, in what Kahlenberg describes as “regulated choice”,
socioeconomic integration can be achieved by a combination of controlled choice and
metropolitan choice. Controlled choice programs allow parents to rank order the schools
they prefer to send their children to within a given area and then districts accommodate
these preferences and assign students to specific schools while considering
socioeconomic integration across all schools. In districts that serve predominantly low
SES students where intra-district reassignment would not effectively raise the SEC of its
schools, metropolitan choice through district consolidation and inter-district choice could
mindfully integrate schools across larger geographic areas while removing low SES
students from segregated environments.
Indeed, eliminating school socioeconomic segregation through purposeful
integration is gaining steam across the country. In their recent survey, Potter et al. (2016)
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reported that 8 percent of all public school students in the country currently attend
schools with socioeconomic integration enrollment policies. These 4 million students are
spread across 32 states, with the highest number in California, Florida, Iowa, Minnesota,
New York, and North Carolina. They note that the increase in socioeconomic integration
has been substantial over the past two decades; in 1996 only two districts had
socioeconomic integration policies, in 2007 there were 39 districts, and as of this year
there are now 91 districts and charters that consider socioeconomic status in school
assignment procedures. According to Potter et al., the integration strategies include
attendance zone boundaries, district-wide choice policies, magnet school admission,
charter school admissions, and transfer policies. While some districts use multiple
strategies, the most widely adopted strategy is redrawing school attendance zone
boundaries.
An analysis by Mantil, Perkins, and Aberger (2012) suggests that socioeconomic
integration is a scalable approach that could dramatically improve student outcomes for a
significant proportion of our nation’s public school students. These researchers examined
the degree to which high-poverty schools – defined as schools with greater than 40% of
the student body eligible for free/reduced lunch – could be reduced across 46 states with
intra-district socioeconomic integration. They found that intra-district integration
strategies could potentially reduce the number of high-poverty schools by 5 percent
nationwide, improving the life chances for an additional 500,000 students. In their case
study of six states of varying enrollment size, district size, population density, lowincome proportion, and race/ethnicity distribution including Colorado, Florida,
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Massachusetts, Missouri, Nebraska, and Virginia, these researchers also examined the
impact that inter-district socioeconomic integration would have on high-poverty school
counts. In these six states, the percentage of high-poverty schools that had inter-district
remedies varied from 7 percent to 52 percent, suggesting that adopting intra- and interdistrict socioeconomic integration plans would benefit many students across the country,
and “potentially millions of children who are currently in low-performing, high-poverty
schools stand to benefit” (Mantil, Perkins, & Aberger, 2012, p. 214).
Feasibility of socioeconomic integration. Although socioeconomic integration
seems on the surface like an obvious educational reform strategy to improve student
achievement and attainment across-the-board, it would be naïve to think that intra- and
inter-district strategies could be implemented more extensively without acknowledging
the likely political, legal, and social resistance to socioeconomic integration of our public
schools. Reviewing evidence from our nation’s efforts at racial desegregation stemming
from the Civil Rights Movement should temper the expectations of even the most ardent
socioeconomic integration proponents.
This country’s attempt at racial integration of public schools began after the
Supreme Court of the United States struck down state-sponsored segregation by declaring
that de jure segregated schools were “inherently unequal” in Brown v. Board of
Education of Topeka (1954). After Brown established nondiscrimination as the legal
standard, it took additional unprecedented executive, legislative, and judicial action for
racial balance to become the litmus test for school systems and desegregation to be
implemented widely (Rossell, Armor, & Walberg, 2002). This included the Civil Rights
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Act of 1964 and the Elementary and Secondary Education Act of 1965 (ESEA), which
tied federal education funding to schools complying with nondiscrimination and
desegregation mandates (Clotfelter, 2004). Supreme Court decisions that would shape the
implementation of racial integration plans included Green v. County School Board of
New Kent County (1968), which required schools to be desegregated “root and branch” in
all respects, Swann v. Charlotte-Mecklenburg Board of Education (1971), which set
numerical targets for racial balance and approved busing outside of neighborhood
attendance zones to achieve those targets, and Keyes v. School District No. 1, Denver
(1973), which expanded desegregation beyond the South (Orfield & Eaton, 1996; Rossell
et al., 2002).
The following year after Keyes, another Supreme Court decision, Milliken v.
Bradley (1974), placed limits on desegregation plans by restricting inter-district
integration plans across urban and suburban areas. Although desegregation continued
throughout the 1970s, Milliken would ultimately prove to be the turning point away from
strong activism on school racial balancing. As busing became increasingly unpopular, the
changing political climate in the 1970s to 80s led to a federal retreat from desegregation
efforts and a return to neighborhood-based schools (Orfield & Eaton, 1996 Potter et al.,
2016).
In hindsight, the resulting unintended consequences from this period of racial
desegregation efforts should give socioeconomic integration advocates pause for thought
to consider if compulsory school integration is even a viable option. Because patterns of
school racial composition were (and still are) strongly tried to neighborhood racial
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composition, busing was the method used in order to overcome the racial imbalance
across neighborhoods and achieve racial balance across schools. Busing would prove to
have several consequential ripple effects, at the individual and social levels. First, busing
itself was costly and placed the burden on children and families to commit to the logistics
of reassignment by spending additional time on transportation to non-local schools.
Criticism arose from the fact that in many cities the burden on these “one-way busing” or
“two-way busing” plans was disproportionately placed on African-American students
who were far more likely than white students to be assigned to schools outside of their
neighborhood (Morantz, 1996). Second, white student enrollment in public schools
dropped dramatically during this time period in what many have characterized as “white
flight,” due in part to avoid busing and school desegregation, in part to a large movement
to suburban neighborhoods, and in part to enrollment in private schools (Chemerinsky,
2005). Evidence suggests that this pattern was indeed “white families evince apparent
aversion to racially mixed schools and take measures to avoid them where possible”
(Clotfelter, 2004, p. 96), although others from a political economic perspective that view
education as a “marketplace” attribute it less to racial avoidance than to the self-interest
of parents with the means to do so to maximize the educational opportunities for their
children (Bankston & Caldas, 2015). Third, reassigning students away from local schools
broke the connection between families and their communities by disassociating the
neighborhood school as an epicenter for civic engagement and social capital, which led to
a decrease in support and advocacy for public schools (Caldas & Bankston, 2015).
Fourth, and finally, racial balancing has been critiqued from a perspective, including
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from within the African-American community, that questions whether the only solution
to educational achievement gaps is to put minority students in middle-class white
classrooms, and raises doubts about the underlying assumption that the dominant (i.e.,
white) culture is superior to other backgrounds (Caldas & Bankston, 2015; Rossell,
2002). This perspective is aligned to scholarly work in the critical race theory such as
Yosso’s (2005) concept of community cultural wealth that rejects traditional views of
cultural capital that view of students and communities of color from a deficit lens.
Despite these lessons, proponents of socioeconomic integration argue that other
solutions are insufficient and that this approach overcomes some of the challenges that
doomed previous racial integration efforts (Kahlenberg, 2001, 2012). Although
socioeconomic integration would be challenging from many angles, Kahlenberg (2001)
says that alternative approaches – whether they are “piecemeal” school reform initiatives
or “global” reforms such as school voucher programs – would be insufficient or
counterproductive in overcoming the impact of SEC on student outcomes (p. 102).
Furthermore, he argues that socioeconomic segregation is a far more cost-effective
approach to raise student achievement than spending directly at low-achieving schools,
that this approach would improve outcomes across both urban and suburban locales
where poverty rates are increasing, that this approach overcomes the legal obstacles that
prevented the continuation of racial desegregation, and that voluntary and other types of
“controlled choice” programs make inter-district integration plans more receptive to the
public at large (Kahlenberg, 2012).
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Critics of socioeconomic integration do not object to the research, intent, or
reasoning behind it. However, these scholars counterargue by raising the point that in
many locales, the association between race/ethnicity and SES is so high that
“desegregating schools based on student SES in most places would be almost the same
thing as desegregating schools based on race” and would be met “with all the same
resistance and failure as coercive school desegregation, and for precisely the same
reasons” (Caldas & Bankston, 2015, p. 162). This approach would most likely work in
regions that are receptive to the idea of school SES mix. Indeed, Potter et al. (2016)
recognize and point out that the large majority of the 91 districts with current
socioeconomic integration plans are located in areas with racial and socioeconomic
diversity, which probably explains why these locales already have plans in place. Even if
socioeconomic integration plans could withstand the parental and community opposition
in less racially and socioeconomically diverse areas, other SEC researchers are not as
optimistic as Kahlenberg and acknowledge that wide-scale socioeconomic integration
efforts could not be enacted entirely through voluntary networks but would need to be
made through compulsory efforts via legislation and court action (Thrupp, 1999). This
heavy-handed federal approach – even if it was politically tenable – would likely be
rejected at the state- and district-level as an encroachment on the sanctity of local control
of neighborhood schools. In fact, the same pattern of resistance and opposition to racial
integration can be seen today in action to thwart attempts – even intra-district efforts – at
socioeconomic integration. Recent socioeconomic integration efforts have been
chronicled in the national news media from the perspective of wealthy families and
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communities using various methods to maintain the status quo and restrict access to their
local schools because of the specter of what would happen to their schools with a more
socioeconomically (and racially) diverse makeup (see Deruy, 2016; Hannah-Jones, 2016;
Harris, E., 2016).
Socioeconomic integration is without question a complex issue and addressing the
negative short- and long-term effects of socioeconomic segregation will certainly not
happen overnight. Drawing from the country’s past experience with racial desegregation,
it is obvious that there are daunting challenges that are in front of a broader
implementation of socioeconomic integration. However, ignoring the impact of
socioeconomic segregation will not make it go away, and school reform efforts to directly
address socioeconomic segregation have important underlying equity implications:
Integration is a social justice imperative, carrying with it a long history of
experimentation. … Politically, efforts to integrate schools – and thus maximize
fairness – have triumphed over massive resistance, anti-busing protests, and
school board battles. Socioeconomic school integration is the next step in a
storied history of demanding justice for all children, of seeking to fulfill the
American promise that education can be a great equalizer in a society that remains
highly stratified. (Potter et al., 2016, p. 24)
Recognizing the Role of Poverty on Educational Opportunity
This study focused on one specific concept: socioeconomic composition. But
beyond the specific policy and equity implications, this study underscores the wider
implication on the overwhelming role that poverty has on educational opportunity. This
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study is just one small example of how poverty – through its influence on the
socioeconomic makeup of neighborhood schools – limits the academic potential of poor
children and thereby perpetuates social inequality and stratification. Promoting equality
in educational opportunity and closing the achievement gap requires not just reforming
schools, but a comprehensive approach that addresses the multiple ways that poverty
impacts children, including its effect on family structure, child development and
parenting, schools, and communities (Putnam, 2015; Rothstein, 2004). And of course, it
doesn’t help that institutional policies and practices at both the state and federal level
create conditions that reinforce – instead of reduce – poverty and inequality (Anyon,
2005, 2014).
And precisely because poverty has such a pervasive effect on schools and
educational outcomes, society should stop looking to educational institutions to solve all
the problems that plague schools (Berliner, 2006; Marsh, 2011). This includes educators,
policymakers, legislators, parents, and taxpayers. It is important to clarify that this
position does not imply that schools make no difference and that school reform efforts
should be abandoned. Educational stakeholders need to do as much as they possibly can –
using the best available data-driven practices and policies – to try and improve schools
and raise student achievement. However, our expectations about what is possible must be
tempered with the realization that poverty is the specter that Berliner (2006) calls the
proverbial “600-pound gorilla” in the room which restricts the effectiveness of school
reform programs on improving educational outcomes. The potential for improvement
efforts at school sites to improve student outcomes – even if it were to include
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socioeconomic integration – will be limited and circumscribed by the poverty in the
neighborhood and communities where the schools are located (Anyon, 2005, 2014;
Berliner 2006). This implies, Berliner argues, “that the most powerful policy for
improving our nations’ school achievement is a reduction in family and youth poverty”
(p. 949). Drawing on research connecting federal and state policies to educational
outcomes at low-income urban schools, Anyon (2005, 2014) advocated for a broad social
movement to reduce poverty as the primary means to achieve educational equality. She
was among one of the most influential scholars in this field, and her forceful words are
worth repeating:
The effects of macroeconomic policies continually trump the effects of education
policies. … To remove economic barriers to school quality and consequence, we
can legislate a significantly higher living wage; we can create jobs in cities that
offer career ladders and prepare low-income residents to fill them. And, like a
number of European countries, we can tax wealthy families and corporations to
pay for these and other investments. We should enforce federal antidiscrimination
measures to integrate segregated housing and create public transit routes so lowincome urban residents without cars are not denied access to jobs in the suburbs.
Policies like these would create a social foundation on which high-quality
schooling would rest. (Anyon, 2005, p. 83)
Limitations
While this study employed advanced statistical methods using an array of
literature-supported variables, some limitations in this study are important to address. The
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issue of restriction of range arises due to the pipeline approach. For each successive
outcome along the college pipeline, only students who made it successfully through the
prior outcomes were included for analysis. For the pipeline outcome, students who did
not immediately enroll in college in 2004 were excluded; for the graduation outcome,
students who did not persist in 2006 were excluded. Thus, this pipeline modeled college
success in a very narrow way for traditional students in the sense that it excluded students
who – for whatever reason – did not enroll right after high school, and also excluded
students who – for whatever reason – dropped out or stopped out two years later. As a
consequence, this study is limited in its generalizability to only traditional college
students. On the other hand, it could be the case that the SEC effect was actually
underestimated in this study because the students who were excluded from analysis in
more distal outcomes were likely to be the students who were most impacted by SEC.
Relying on the ELS:2002 dataset leads to several important caveats for this study.
First, the base-year data collection wave began in the 10th grade when students were in
starting or in the middle of the 10th grade. Without 8th-grade data available as a
reference, some of the 10th-grade control variables used to establish baseline cognitive
and non-cognitive measures may have already accounted for one-fourth to one-third of
the school effects in those high schools. Second, as a secondary database, variable
selection was limited to what was collected by NCES. Some strong measures of both
school inputs (e.g., per pupil expenditures) and school practices (e.g., whole school
reform) were not available, and additional covariates, particularly between-college and
within-college effects, were not available. Third, some of the survey items used to
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develop variables could have been improved. For example, the teacher quality variable
was a mean factor score derived from student ratings of their teachers; their perceptions
of teacher quality may differ from what teachers and administrators would characterize as
quality teaching. And of course, some measurement error in these survey items may have
added an additional layer of imprecision to this study.
Bias is also a limitation in this study. Selection bias could have been present due
to self-selection of students and teachers into high schools. Although selection bias was
minimized to the extent possible by controlling for student inputs and limiting the school
sample to only public high schools, selection bias may not have been completely
eliminated. Since it is difficult to determine if all applicable confounding variables have
been accounted for, omitted variable bias could also be present in this study. Indeed, the
conceptual framework for this study restricted this study to focus on the relationship
among a limited number of variables. However, the risk of omitted variable bias in this
study was minimized to the extent possible by using a conceptual framework that was
informed by prior research in SEC and school effectiveness.
Directions for Future Research
Future inquiries should continue to explore the underlying mechanisms driving
the SEC effect in order to provide recommendations to policymakers and practitioners on
how to most effectively address the pervasive impacts of attending socioeconomically
segregated schools. While peer effects and school practices explained much of the SEC
effect on college enrollment, these mechanisms only partially explained the SEC effect
on persistence and graduation. To better address what could be done at specific school
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sites and across school systems, more research that uncovers a better understanding of
what is inside the “black box” of SEC is warranted.
Scholars should also continue to research the unique contexts that circumscribe
the most under-resourced schools; this is driven by the principle of school-level
differential effects that the impact of school effects on students is different for students at
low SEC schools. Future research, however, should not just be limited to quantitative
analyses. School effectiveness research would also be informed by qualitative approaches
that provide a deeper understanding of the educational processes at work in these schools.
Quantitative methods such as HLM, “despite their increasingly sophisticated nature, fail
to capture the subtle processes represented by the concept of a school mix effect”
(Thrupp, 1999, p. 30). Perspectives such as critical race theory (see Comeaux, 2013 for
an overview) and community cultural wealth (Yosso, 2005) provide analytical lenses to
better understand schooling from traditionally ignored perspectives, especially from the
viewpoint that schools and communities where low SEC schools are situated already
possess multiple strengths and assets that could be leveraged to improve student
outcomes.
In addition to these general recommendations, there are specific routes that future
researchers can follow to further investigate the SEC effect on postsecondary student
outcomes. Beyond attainment outcomes, future research can explore the effect of high
school SEC on a variety of other achievement, cognitive, and non-cognitive outcomes.
As policymakers and researchers become more interested in a value-added approach to
evaluate colleges, future researchers could also examine the relationship between high
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school environments and the development of critical thinking and learning in college.
Other factors that are related to college completion such as college readiness, early unit
accumulation, academic self-concept, and campus engagement could also be used as
outcome variables in future studies. Analyzing different outcomes is important because
variation between high schools – and the effects of school factors – may differ depending
on the outcome examined (Jennings et al., 2015). Also, the characteristics of effective
schools for some outcomes may not be effective for promoting other types of student
outcomes (Rumberger & Palardy, 2005b).
Future research could also employ different methodologies to make stronger
claims about the causal effect of SEC on student outcomes. Examining school effects
such as SEC using multilevel modeling has been common practice by scholars over the
past three decades. Instead of a traditional HLM approach, alternative quantitative
approaches could be better at not just estimating the strength of the association between
SEC and student outcomes, but rather, estimating the causal impact of SEC. For example,
econometric statisticians have increasingly used two-stage least-squares regression
methods (see Angrist & Pischke, 2009; Schneider, Carnoy, Kilpatrick, Schmidt, &
Shavelson, 2007) to examine the causal relationship of various factors on educational
outcomes (e.g., Gottfried, 2010). Another approach to study the causal nature of high
school SEC is to use what Shadish, Cook, and Campbell (2002) deem the “gold standard”
in experimental design: conducing a large-scale experiment through random assignment
of students into schools of varying levels of SEC (e.g., Schwartz, 2010). Regardless of
the approach – whether through advanced statistical approaches or classical experimental
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approaches – providing causal evidence of the SEC effect would be the most convincing
way to prove that socioeconomic segregation in schools a significant issue that needs to
be addressed to ensure equal access and opportunity for students.
Conclusion
Since the Coleman Report (Coleman et al., 1966) was published half a century
ago, evidence has accumulated supporting its startling finding that socioeconomicallysegregated schools depress educational outcomes. The research literature indicates that
even after accounting for a wide range of individual and institutional characteristics,
school socioeconomic composition impacts student achievement and attainment above
and beyond individual SES. This study extended the school effectiveness literature by
examining the relationship between high school SEC and distal outcomes along the
college pipeline. Results indicate that SEC has a robust association with success along the
entire college pipeline; students who attended higher SEC schools were more likely to
enroll in 4-year colleges right after high school, persist into the junior year, and
ultimately graduate with a bachelor’s degree. SEC effect sizes were consistent for
students regardless of individual SES. The distal effect of SEC was attributable in part to
its indirect effect through mediating readiness and enrollment factors at the start of
college. Furthermore, SEC was explained primarily by the effect of close friends and the
normative peer environment.
In characterizing the feedback he received from Equality of Educational
Opportunity, Coleman (1966) said that others were generally underwhelmed; they
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weren’t impressed because the enormous report lacked specific, actionable
recommendations. However, he felt that readers were missing the larger point:
The summary of the report has appeared to many who have read it to be curiously
“flat,” lacking in emphases and policy implications. Much of the same flatness
can be found in the larger report. The seeming flatness probably derives from …
the fact that the survey results do not lend themselves to the provision of simple
answers. Nevertheless, the report is not so uncontroversial as it appears. And
some of the findings, though cautiously presented, have sharp implications.
(Coleman, 1966, p. 71)
It is regrettable that equity issues continue to persist, especially since students of
color and communities of color disproportionately bear the brunt of these inequalities of
educational opportunity. College access and completion should not be conditional upon
one’s high school of enrollment. This dissertation is just one more study that adds
evidence to the Coleman Report’s original conclusion that school-based reforms would
only produce marginal gains in student outcomes. This study suggests that the
consequences for students isolated in socioeconomically-segregated schools are more farreaching than previously thought, extending years beyond high school. Sufficiently
addressing the negative long-term impact of de facto class-based school segregation will
likely require – as Equality of Educational Opportunity sharply implied 50 years earlier –
the integration of public elementary, middle, and high schools along socioeconomic lines.
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Table 1
Variable Information
Variable Name

Descriptions; ELS:2002 Name; Coding

Student-Level Variables
Outcome Variables
Enrollment
Did not enroll
Enrolled, 2-year institution
Enrolled, 4-year institution

Enrolled in college immediately after high school in 2004
(F2RTYPE = 1 or 3 for enrolled, otherwise not enrolled;
F2PS1LVL = 1 for 4-year institution, otherwise 2-year)

Persistence
Did not persist
Persisted

Enrolled in college (from enrollment outcome) and remained
enrolled two years later in 2006 (F2PSEJ06 ≠ 7 or 8)

Graduation
Did not graduate
Graduated

Persisted in college (from persistence outcome) and earned
bachelor’s degree by 2013 (F3TZBCH1CIP6 = Valid)

Mediating Readiness Factors
College readiness
Quantitative readiness

Factor score (F2HSSTAT, F1RHTUN, F1RAGPH)
Factor score (F1TXMSTD, F1RMAPIP, F1RSCPIP,
F1RAPMA, F1RAPSC)

Mediating Enrollment Factors
STEM major standing at persistence
Non-STEM major (reference)
STEM major
STEM major standing at graduation
Non-STEM major (reference)
STEM major
STEM departer
STEM joiner

Initial college level at persistence
and at graduation
4-year institution (reference)
2-year institution

STEM major status in 2004 (F2B15 = 4, 5, 6, or 7 for
STEM majors)
Based on STEM major status in 2004 (defined above) and
STEM major status in 2006 (F2MAJOR2 = 5, 8, 11, 18,
25, or 28 for STEM majors; STEM major = STEM at both
time points; STEM departer = STEM in 2004 but not in
2006; STEM joiner = Non-STEM in 2004 and STEM in
2006; Non-STEM = Non-STEM at both time points)

Level of first postsecondary institution attended (from
enrollment outcome based on F2PS1LVL)
(continued)
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Table 1 (continued)
Variable Name

Descriptions; ELS:2002 Name; Coding

Student-Level Variables (continued)
Student Controls
Demographic background
Socioeconomic status (SES)
Traditional family structure
Male (reference)
Female
White/Multi-Race (reference)
Asian/Pacific Islander
Black/African American
Hispanic
Native American

NCES-constructed standardized composite value (F1SES2)
Student lives with both birth parents (F1FCOMP = 1)
(F1SEX = 1)
(F1SEX = 2)
(F1RACE = 6 or 7)
(F1RACE = 2)
(F1RACE = 3)
(F1RACE = 4 or 5)
(F1RACE = 1)

Academic background
Cumulative GPA
Math/reading achievement
College expectation
Math self-efficacy
School engagement
Transfer

10th-grade GPA for academic coursework (F1RAGP10)
10th-grade standardized assessment score (BYTXCSTD)
Student plans to earn at least 4-year degree (BYSTEXP ≥ 5)
Factor score (BYS89A, B, L, R, U)
Participated in extracurricular activity (F1S26B-K = 2 or 3)
Transferred high schools (SCH_ID – F1SCH_ID ≠ 0)

Financial access and resources
College affordability importance
Financial aid availability importance

Low college expenses very important (F1S52A = 3)
Availability of financial aid very important (F1S52B = 3)

Individual Peer Influences
Friends academic habits
Friends dropped out
Friends college intentions

Factor score (BYS90A, B, D)
Have friend who dropped out of high school (F1S65A ≥ 2)
Most/all friends plan to attend 4-year college (F1S65D ≥ 2)
(continued)
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Table 1 (continued)
Variable Name

Descriptions; ELS:2002 Name; Coding

School-Level Variables
School Inputs
Student body composition
Socioeconomic composition (SEC)
Percentage underrepresented minority

Standardized mean of 12th-grade SES composite (F1SES2)
Proportion of URM students (F1RACE = 1, 3, 4, or 5)

School resources
Percentage teachers full certification
Learning hindered by facilities
Learning hindered by equipment

Proportion with state/advanced certificate (F1A34A)
Factor score (BYA50A, B, C, D, E, F)
Factor score (BYA50G, H, I, K)

School structures
Suburban (reference)
Urban
Rural

School location (BYURBAN = 2)
(BYURBAN = 1)
(BYURBAN = 3)

Compositional Peer Influences
Mean friends academic habits
Mean friends dropped out
Mean friends college intentions

Mean factor score (BYS90A, B, D)
Proportion have friend who dropped out (F1S65A ≥ 2)
Proportion most/all friends plan to attend 4-year college
(F1S65D ≥ 2)

School Practices and Policies
Academic environment
Academic press
Carnegie units
Mathematics pipeline

Factor score (F1A38B, D, E, G, L)
Mean Carnegie units earned (F1RHTUN)
Mean level of math coursework completed (F1RMAPIP)

Teaching climate
Teacher quality
Teacher morale

Mean factor score (BYS20E, F, G)
Factor score (F1A38C, H, M)

Disciplinary climate
School safety
Classroom disruption

Mean factor score (BYS20J, M, N)
Mean factor score (BYS20D, K, L)

College-going culture
College facilitation
College attendance

Factor score (F1A20A, B, D, E)
Majority of ‘03 grads at 4-year colleges (F1A19A = 5 or 6)

Note. School-level variables described as factor scores reflect responses from principals/administrators,
mean factor scores are compositional variables aggregated from student-level factor scores.
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Table 2
Descriptive Statistics for Total, Low, Middle, and High SEC School Samples
All Schools
Mean (SD)

Low SEC
Mean (SD)

Middle SEC
Mean (SD)

High SEC
Mean (SD)

All public high school students
Sample Na
Weighted N

12,770
3,150,837

1,900
424,576

8,830
2,197,717

2,040
528,544

For enrollment outcome
Sample Na
Weighted N

10,390
2,736,486

1,470
353,306

7,210
1,906,270

1,710
476,910

For persistence outcome
Sample Na
Weighted N

6,220
1,630,821

680
159,254

4,190
1,100,644

1,350
370,923

For graduation outcome
Sample Na
Weighted N

4,720
1,219,714

440
98,810

3,120
805,750

1,160
315,154

580
18,208

90
3,448

400
12,985

90
1,775

Enrollment
Did not enroll
Enrolled, 2-year institution
Enrolled, 4-year institution

.403
.229
.369

.547
.274
.179

.422
.231
.348

.219
.187
.593

Persistence
Did not persist
Persisted

.216
.784

.344
.656

.232
.768

.112
.888

Graduation
Did not graduate
Graduated

.387
.613

.531
.469

.412
.588

.280
.720

Variable Name
Sample Sizes
Students

Schools
All public high schools
Sample Na
Weighted N
Student-Level Variables (Weighted)
Outcomes

(continued)
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Table 2 (continued)
All Schools
Mean (SD)

Low SEC
Mean (SD)

Middle SEC
Mean (SD)

High SEC
Mean (SD)

Readiness at enrollment
College readiness
Quantitative readiness

.04 (.87)
.04 (.91)

-.24 (1.02)
-.33 (.79)

.05 (.88)
.00 (.88)

.19 (.66)
.50 (.93)

Readiness at persistence
College readiness
Quantitative readiness

.38 (.51)
.42 (.84)

.27 (.60)
.06 (.77)

.40 (.52)
.37 (.82)

.36 (.42)
.73 (.83)

Readiness at graduation
College readiness
Quantitative readiness

.46 (.41)
.58 (.80)

.41 (.44)
.25 (.78)

.49 (.42)
.53 (.78)

.40 (.37)
.81 (.80)

STEM major standing at persistence
Non-STEM major (reference)
STEM major

.841
.159

.861
.139

.839
.161

.837
.163

STEM major standing at graduation
Non-STEM major (reference)
STEM major
STEM departer
STEM joiner

.784
.125
.041
.050

.795
.096
.053
.056

.783
.130
.039
.048

.778
.122
.044
.056

Initial college level at persistence
4-year institution (reference)
2-year institution

.617
.383

.398
.602

.601
.399

.760
.240

Initial college level at graduation
4-year institution (reference)
2-year institution

.695
.305

.515
.485

.676
.324

.801
.199

Variable Name
Student-Level Variables (continued)
Mediating Readiness Factors

Mediating Enrollment Factors

(continued)

229

Table 2 (continued)
Variable Name

All Schools
Mean (SD)

Low SEC
Mean (SD)

Middle SEC
Mean (SD)

High SEC
Mean (SD)

-.06 (.70)
.553
.503
.497
.632
.041
.152
.165
.010

-.58 (.58)
.489
.496
.504
.283
.048
.205
.447
.017

-.09 (.64)
.532
.510
.490
.662
.034
.159
.135
.010

.50 (.68)
.693
.481
.519
.791
.063
.078
.064
.004

2.41 (.96)
49.57 (9.96)
.769
.00 (.98)
.718
.257

2.14 (.97)
44.07 (8.94)
.702
-.06 (.93)
.636
.324

2.39 (.95)
49.32 (9.65)
.755
-.03 (.97)
.717
.261

2.72 (.88)
55.02 (9.28)
.882
.17 (1.01)
.792
.191

.381
.601

.467
.728

.387
.609

.285
.466

.00 (.89)
.523
.456

-.03 (.89)
.638
.306

-.02 (.89)
.529
.437

.10 (.88)
.406
.653

Student-Level Variables (continued)
Student Controls
Demographic background
Socioeconomic status (SES)
Traditional family structure
Male (reference)
Female
White/Multi-Race (reference)
Asian/Pacific Islander
Black/African American
Hispanic
Native American
Academic background
Cumulative GPA
Math/reading achievement
College expectation
Math self-efficacy
School engagement
Transfer
Financial access and resources
College affordability importance
Financial aid availability importance
Individual Peer Influences
Friends academic habits
Friends dropped out
Friends college intentions

(continued)
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Table 2 (continued)
All Schools
Mean (SD)

Low SEC
Mean (SD)

Middle SEC
Mean (SD)

High SEC
Mean (SD)

Student body composition
Socioeconomic composition (SEC)
Percentage underrepresented minority

-.19 (.89)
.26 (.30)

-1.32 (.34)
.52 (.37)

-.14 (.47)
.20 (.25)

1.69 (.52)
.15 (.13)

School resources
Percentage teachers full certification
Learning hindered by facilities
Learning hindered by equipment

.89 (.17)
-.04 (.98)
-.03 (.91)

.86 (.19)
.49 (.95)
.32 (.77)

.90 (.17)
-.17 (.94)
-.09 (.92)

.92 (.11)
-.13 (1.01)
-.35 (.91)

.415
.150
.435

.359
.216
.425

.402
.121
.477

.617
.235
.148

-.05 (.23)
.53 (.19)
.42 (.20)

-.02 (.18)
.62 (.25)
.28 (.20)

-.07 (.23)
.52 (.16)
.42 (.17)

.12 (.19)
.40 (.14)
.67 (.14)

-.02 (.89)
24.27 (3.12)
5.10 (.66)

-.19 (.89)
23.30 (3.85)
4.68 (.59)

-.06 (.86)
24.54 (2.97)
5.10 (.57)

.65 (.82)
24.19 (2.04)
5.93 (.60)

Teaching climate
Teacher quality
Teacher morale

.02 (.30)
.01 (.83)

.17 (.37)
.01 (.76)

-.02 (.26)
-.04 (.85)

.11 (.27)
.42 (.73)

Disciplinary climate
School safety
Classroom disruption

.28 (.42)
-.05 (.23)

.24 (.49)
-.08 (.22)

.29 (.40)
-.04 (.23)

.32 (.34)
-.13 (.24)

College-going culture
College facilitation
College attendance

.00 (1.03)
.398

.20 (1.05)
.151

-.12 (1.03)
.405

.48 (.75)
.824

Variable Name
School-Level Variables (Weighted)
School Inputs

School structures
Suburban (reference)
Urban
Rural
Compositional Peer Influences
Mean friends academic habits
Mean friends dropped out
Mean friends college intentions
School Practices and Policies
Academic environment
Academic press
Carnegie units
Mathematics pipeline

Note. Base year weights (BYSTUWT and BYSCHWT). Descriptive statistics for outcomes, mediating
readiness and enrollment factors based on subsamples; all others based on entire sample. Low SEC
schools > 1 SD below sample mean SEC; high SEC schools > 1 SD above sample mean SEC.
a
Unweighted sample sizes rounded to the nearest ten as required by NCES.
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Table 3
SEC Effect and Model Fit Indices for Nested Sequence of Models (Enrollment Outcome)
Outcome

Model 1:
Total
SEC Effects

Model 2:
Isolated
SEC Effects

Model 3:
Readiness
Mediators

Model 4:
SEC
Mechanisms

-0.03

-0.03

-0.01

-0.01

0.15**

0.16**

0.17**

0.00

0.18**

0.19**

0.18**

0.01

6
-10,393.72
4.40
–
–
20,799.44
20,842.93

46
-8,253.34
3.11
1,467.77**
40
16,598.68
16,932.13

50
-7,940.65
3.25
128.68**
4
15,981.30
16,343.75

80
-7,633.28
2.89
268.45**
30
15,426.56
16,006.47

Enrollment
2-year enrollment vs.
Did not enroll
SEC Effect
Effect size
4-year enrollment vs.
Did not enroll
SEC Effect
Effect size
4-year enrollment vs.
2-year enrollment
SEC Effect
Effect size
Model fit
Number of parameters
Log likelihood
Scaling factor
Likelihood ratio test
Δdf
AIC
BIC

Note. AIC = Akaike information criterion; BIC = Bayesian information criterion. Full sample of all
public high schools across all SEC settings. Models were run twice with no enrollment and 2-year
enrollment as the reference categories to obtain probability comparisons of interest. Likelihood ratio test
(with scaling correction) based on comparison with previous model.
*p < .05. **p < .01.
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Table 4
Total SEC Effects Model Results for Odds of 2-Year Enrollment Versus No Enrollment (Model 1)
Parameter

All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

1.96** (.37)

1.32 (.15)

2.22** (.44)

1.60* (.26)

0.95 (-.03)

1.04 (.02)

1.03 (.02)

0.93 (-.04)

Student-Level Variables
Student Controls
Demographic background
SES**
School-Level Variables
School Inputs
Student body composition
SEC

Note. OR = odds ratio; ES = effect size. Asterisk(s) next to variable name indicate(s) statistically
significant differences in parameter estimates across low, middle, and high SEC school settings.
*p < .05. **p < .01.
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Table 5
Total SEC Effects Model Results for Odds of 4-Year Enrollment Versus No Enrollment (Model 1)
Parameter

All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

3.56** (.70)

1.64** (.27)

4.12** (.78)

3.83** (.74)

1.32** (.15)

1.58 (.25)

1.40** (.18)

1.64* (.27)

Student-Level Variables
Student Controls
Demographic background
SES**
School-Level Variables
School Inputs
Student body composition
SEC

Note. OR = odds ratio; ES = effect size. Asterisk(s) next to variable name indicate(s) statistically
significant differences in parameter estimates across low, middle, and high SEC school settings.
*p < .05. **p < .01.
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Table 6
Total SEC Effects Model Results for Odds of 4-Year Enrollment Versus 2-Year Enrollment (Model 1)
Parameter

All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

1.82** (.33)

1.24 (.12)

1.86** (.34)

2.41** (.49)

1.39** (.18)

1.51 (.23)

1.36 (.17)

1.76* (.31)

Student-Level Variables
Student Controls
Demographic background
SES**
School-Level Variables
School Inputs
Student body composition
SEC

Note. OR = odds ratio; ES = effect size. Asterisk(s) next to variable name indicate(s) statistically
significant differences in parameter estimates across low, middle, and high SEC school settings.
*p < .05. **p < .01.

235

Table 7
Isolated SEC Effects Model Results for Odds of 2-Year Enrollment Versus No Enrollment (Model 2)
All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

Demographic background
SES*
Traditional family structure
Female
Asian/Pacific Islander
Black/African American
Hispanic
Native American**

1.63** (.27)
1.35** (.17)
1.22* (.11)
2.10** (.41)
0.96 (-.02)
1.00 (.00)
0.33* (-.61)

1.14 (.07)
1.23 (.11)
1.29 (.14)
1.97 (.37)
0.63 (-.26)
0.83 (-.11)
0.02** (-2.23)

1.86** (.34)
1.44** (.20)
1.18 (.09)
2.46** (.50)
1.09 (.05)
1.01 (.01)
0.58 (-.30)

1.28 (.13)
0.88 (-.07)
1.21 (.10)
1.04 (.02)
0.91 (-.05)
0.80 (-.13)
0.04** (-1.79)

Academic background
Cumulative GPA
Math/reading achievement**
College expectation
Math self-efficacy
School engagement
Transfer

1.52** (.23)
1.01 (.01)
1.88** (.35)
0.92 (-.04)
1.46** (.21)
0.46** (-.43)

2.10** (.41)
1.03 (.02)
2.21** (.44)
1.15 (.08)
1.49* (.22)
0.34** (-.59)

1.44** (.20)
1.01 (.00)
1.79** (.32)
0.86* (-.08)
1.50** (.22)
0.47** (-.42)

1.43** (.20)
0.98 (-.01)
1.93 (.36)
1.26* (.13)
1.03 (.02)
0.65 (-.24)

1.12 (.06)
1.10 (.05)

1.27 (.13)
1.05 (.03)

1.12 (.06)
1.16 (.08)

1.02 (.01)
0.73 (-.17)

Student body composition
SEC
Percentage minority

0.95 (-.03)
1.17 (.09)

0.82 (-.11)
1.64 (.27)

1.10 (.05)
1.05 (.03)

0.86 (-.09)
0.67 (-.22)

School resources
Percentage teachers full cert.
Learning hindered by facilities
Learning hindered by equipment**

1.01 (.00)
0.97 (-.01)
1.04 (.02)

1.02* (.01)
1.25 (.12)
0.96 (-.02)

1.00 (.00)
0.94 (-.03)
1.03 (.02)

0.99 (.00)
0.77 (-.15)
1.44** (.20)

School structures
Urban
Rural

0.90 (-.06)
1.22 (.11)

1.05 (.03)
1.01 (.00)

0.95 (-.03)
1.27 (.13)

0.76 (-.15)
0.84 (-.09)

Parameter
Student-Level Variables
Student Controls

Financial access and resources
College afford. importance*
Financial aid avail. importance
School-Level Variables
School Inputs

Note. OR = odds ratio; ES = effect size. Asterisk(s) next to variable name indicate(s) statistically
significant differences in parameter estimates across low, middle, and high SEC school settings.
*p < .05. **p < .01.
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Table 8
Isolated SEC Effects Model Results for Odds of 4-Year Enrollment Versus No Enrollment (Model 2)
All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

Demographic background
SES*
Traditional family structure
Female
Asian/Pacific Islander
Black/African American
Hispanic
Native American**

2.06** (.40)
1.27* (.13)
1.19 (.09)
2.36** (.47)
2.79** (.57)
0.89 (-.06)
0.68 (-.21)

1.48 (.22)
0.87 (-.08)
1.08 (.04)
5.05** (.90)
2.39 (.48)
1.01 (.00)
0.61 (-.28)

2.30** (.46)
1.38* (.18)
1.14 (.07)
2.44** (.49)
3.06** (.62)
0.78 (-.13)
0.66 (-.23)

1.96** (.37)
1.08 (.04)
1.97* (.38)
1.25 (.12)
1.68 (.29)
0.63 (-.26)
0.40 (-.51)

Academic background
Cumulative GPA
Math/reading achievement**
College expectation
Math self-efficacy
School engagement
Transfer

3.22** (.65)
1.07** (.04)
3.91** (.75)
1.06 (.03)
2.40** (.48)
0.28** (-.70)

3.80** (.74)
1.04 (.02)
5.01** (.89)
1.10 (.05)
1.82 (.33)
0.19** (-.91)

3.17** (.64)
1.08** (.04)
3.39** (.67)
1.03 (.01)
2.47** (.50)
0.29** (-.67)

2.95** (.60)
1.02 (.01)
8.20** (1.16)
1.50** (.22)
2.34* (.47)
0.36** (-.56)

Financial access and resources
College afford. importance*
Financial aid avail. importance

0.69** (-.21)
1.27* (.13)

1.28 (.14)
1.39 (.18)

0.61** (-.27)
1.34* (.16)

0.52* (-.37)
1.01 (.00)

1.35** (.16)
1.59 (.26)

1.45 (.20)
0.85 (-.09)

1.57** (.25)
1.57 (.25)

1.47 (.21)
3.18 (.64)

1.00 (.00)
0.97 (-.02)
1.02 (.01)

1.00 (.00)
1.28 (.13)
0.72 (-.18)

1.01* (.00)
0.94 (-.04)
1.09 (.05)

0.99 (-.01)
0.77 (-.15)
1.18 (.09)

1.60** (.26)
1.22 (.11)

1.14 (.07)
1.30 (.15)

1.89** (.35)
1.24 (.12)

1.40 (.19)
0.80 (-.12)

Parameter
Student-Level Variables
Student Controls

School-Level Variables
School Inputs
Student body composition
SEC
Percentage minority
School resources
Percentage teachers full cert.
Learning hindered by facilities
Learning hindered by equipment**
School structures
Urban
Rural

Note. OR = odds ratio; ES = effect size. Asterisk(s) next to variable name indicate(s) statistically
significant differences in parameter estimates across low, middle, and high SEC school settings.
*p < .05. **p < .01.
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Table 9
Isolated SEC Effects Model Results for Odds of 4-Year Enrollment Versus 2-Year Enrollment (Model 2)
All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

Demographic background
SES*
Traditional family structure
Female
Asian/Pacific Islander
Black/African American
Hispanic
Native American**a

1.27** (.13)
0.94 (-.03)
0.97 (-.02)
1.12 (.06)
2.91** (.59)
0.89 (-.06)
2.04 (.39)

1.30 (.15)
0.71 (-.19)
0.83 (-.10)
2.57* (.52)
3.82* (.74)
1.22 (.11)
34.47** (1.96)

1.24* (.12)
0.96 (-.02)
0.97 (-.02)
1.00 (.00)
2.80** (.57)
0.78 (-.14)
1.12 (.06)

1.54* (.24)
1.23 (.11)
1.63** (.27)
1.20 (.10)
1.83 (.33)
0.79 (-.13)
10.18 (1.28)

Academic background
Cumulative GPA
Math/reading achievement**
College expectation
Math self-efficacy
School engagement
Transfer

2.12** (.42)
1.06** (.03)
2.08** (.40)
1.15* (.08)
1.64** (.27)
0.61** (-.27)

1.81* (.33)
1.01 (.01)
2.27 (.45)
0.96 (-.02)
1.23 (.11)
0.56 (-.32)

2.21** (.44)
1.07** (.04)
1.89** (.35)
1.19** (.10)
1.65** (.28)
0.63* (-.26)

2.06** (.40)
1.04* (.02)
4.26** (.8)
1.19 (.10)
2.26** (.45)
0.56* (-.32)

Financial access and resources
College afford. importance*
Financial aid avail. importance

0.62** (-.27)
1.15 (.08)

1.01 (.00)
1.32 (.15)

0.55** (-.33)
1.15 (.08)

0.51 (-.37)
1.37 (.18)

1.41** (.19)
1.36 (.17)

1.76 (.31)
0.52 (-.36)

1.43 (.20)
1.48 (.22)

1.71 (.30)
4.74 (.86)

1.00 (.00)
1.00 (.00)
0.98 (-.01)

0.98** (-.01)
1.02 (.01)
0.75 (-.16)

1.01 (.00)
0.99 (.00)
1.06 (.03)

0.99 (.00)
1.00 (.00)
0.82 (-.11)

1.78** (.32)
1.00 (.00)

1.08 (.04)
1.29 (.14)

2.00** (.38)
0.97 (-.01)

1.85 (.34)
0.95 (-.03)

Parameter
Student-Level Variables
Student Controls

School-Level Variables
School Inputs
Student body composition
SEC
Percentage minority
School resources
Percentage teachers full cert.
Learning hindered by facilities
Learning hindered by equipment**
School structures
Urban
Rural

Note. OR = odds ratio; ES = effect size. Asterisk(s) next to variable name indicate(s) statistically
significant differences in parameter estimates across low, middle, and high SEC school settings.
a
High odds ratios due to very small sample sizes but does not alter the interpretation (Muthén, 2008).
*p < .05. **p < .01.
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Table 10
Readiness Mediators Model Results for Odds of 2-Year Enrollment Versus No Enrollment (Model 3)
All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

Demographic background
SES*
Traditional family structure
Female
Asian/Pacific Islander
Black/African American
Hispanic
Native American**a

1.60** (.26)
1.30** (.14)
1.24* (.12)
2.17** (.43)
0.92 (-.05)
1.05 (.03)
0.39 (-.53)

1.12 (.06)
1.09 (.05)
1.20 (.10)
1.70 (.29)
0.65 (-.23)
0.83 (-.10)
0.02** (-2.05)

1.82** (.33)
1.41** (.19)
1.22 (.11)
2.54** (.51)
1.03 (.02)
1.08 (.04)
0.71 (-.19)

1.26 (.13)
0.87 (-.08)
1.14 (.07)
1.12 (.06)
0.84 (-.10)
0.86 (-.08)
0.05* (-1.69)

Academic background
Cumulative GPA
Math/reading achievement
College expectation
Math self-efficacy*
School engagement
Transfer

1.15 (.08)
0.99 (.00)
1.76** (.31)
0.92 (-.05)
1.31** (.15)
0.74** (-.17)

1.68 (.29)
1.00 (.00)
2.12** (.42)
1.16 (.08)
1.27 (.13)
0.60 (-.28)

1.06 (.03)
0.99 (.00)
1.69** (.29)
0.86** (-.09)
1.33* (.16)
0.76* (-.15)

0.95 (-.03)
0.97 (-.02)
1.65 (.28)
1.25 (.12)
1.03 (.02)
1.07 (.04)

1.11 (.06)
1.05 (.03)

1.36 (.17)
0.91 (-.05)

1.10 (.05)
1.11 (.06)

1.01 (.01)
0.71 (-.19)

1.91** (.36)
1.47** (.21)

1.71** (.30)
2.16** (.42)

2.03** (.39)
1.38** (.18)

2.22** (.44)
1.47* (.21)

Parameter
Student-Level Variables
Student Controls

Financial access and resources
College afford. importance*
Financial aid avail. importance
Mediating Readiness Factors
College readiness
Quantitative readiness

(continued)
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Table 10 (continued)
All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

Student body composition
SEC
Percentage minority

0.98 (-.01)
1.16 (.08)

0.86 (-.09)
1.26 (.13)

1.10 (.05)
1.10 (.05)

0.82 (-.11)
0.66 (-.23)

School resources
Percentage teachers full cert.**
Learning hindered by facilities
Learning hindered by equipment**

1.01 (.00)
0.99 (.00)
1.07 (.04)

1.02* (.01)
1.33* (.16)
0.94 (-.03)

1.00 (.00)
0.96 (-.02)
1.07 (.04)

1.00 (.00)
0.75* (-.16)
1.48** (.22)

School structures
Urban
Rural

0.87 (-.08)
1.20 (.10)

0.99 (-.01)
0.82 (-.11)

0.89 (-.06)
1.27 (.13)

0.86 (-.08)
0.83 (-.10)

Parameter
School-Level Variables
School Inputs

Note. OR = odds ratio; ES = effect size. Asterisk(s) next to variable name indicate(s) statistically
significant differences in parameter estimates across low, middle, and high SEC school settings.
a
High odds ratios due to very small sample sizes but does not alter the interpretation (Muthén, 2008).
*p < .05. **p < .01.
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Table 11
Readiness Mediators Model Results for Odds of 4-Year Enrollment Versus No Enrollment (Model 3)
All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

Demographic background
SES*
Traditional family structure
Female
Asian/Pacific Islander
Black/African American
Hispanic
Native American**

2.00** (.38)
1.23 (.11)
1.28 (.14)
1.94** (.37)
2.66** (.54)
0.95 (-.03)
0.86 (-.08)

1.44 (.20)
0.77 (-.15)
0.99 (-.01)
3.71** (.72)
2.47 (.50)
1.00 (.00)
0.70 (-.20)

2.25** (.45)
1.36* (.17)
1.26 (.13)
2.17* (.43)
2.83** (.57)
0.85 (-.09)
0.91 (-.05)

1.84** (.34)
0.95 (-.03)
2.15* (.42)
0.71 (-.19)
1.54 (.24)
0.67 (-.22)
0.63 (-.25)

Academic background
Cumulative GPA
Math/reading achievement
College expectation
Math self-efficacy*
School engagement
Transfer

1.96** (.37)
1.01 (.01)
3.36** (.67)
0.98 (-.01)
2.11** (.41)
0.52** (-.36)

2.70** (.55)
0.99 (.00)
4.64** (.85)
1.09 (.05)
1.38 (.18)
0.37 (-.55)

1.91** (.36)
1.02* (.01)
2.86** (.58)
0.93 (-.04)
2.23** (.44)
0.54** (-.34)

1.31 (.15)
0.97 (-.02)
7.24** (1.09)
1.37** (.17)
2.26** (.45)
0.78 (-.14)

Financial access and resources
College afford. importance*
Financial aid avail. importance

0.73** (-.17)
1.17 (.09)

1.40 (.19)
1.18 (.09)

0.66** (-.23)
1.23 (.12)

0.53* (-.35)
0.96 (-.02)

2.25** (.45)
3.20** (.64)

2.18* (.43)
3.16** (.63)

2.17** (.43)
3.23** (.65)

3.65** (.72)
4.30** (.81)

Parameter
Student-Level Variables
Student Controls

Mediating Readiness Factors
College readiness
Quantitative readiness

(continued)
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Table 11 (continued)
Parameter

All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

1.36** (.17)
1.35 (.17)

1.57 (.25)
0.59 (-.29)

1.53** (.23)
1.46 (.21)

1.43 (.20)
2.10 (.41)

1.00 (.00)
1.02 (.01)
1.05 (.03)

0.99 (.00)
1.37 (.17)
0.69 (-.20)

1.01 (.00)
0.96 (-.02)
1.15 (.08)

1.00 (.00)
0.83 (-.11)
1.12 (.06)

1.55** (.24)
1.28 (.13)

1.07 (.03)
1.08 (.04)

1.68** (.29)
1.33 (.16)

1.81 (.33)
0.79 (-.13)

School-Level Variables
School Inputs
Student body composition
SEC
Percentage minority
School resources
Percentage teachers full cert.**
Learning hindered by facilities
Learning hindered by equipment**
School structures
Urban
Rural

Note. OR = odds ratio; ES = effect size. Asterisk(s) next to variable name indicate(s) statistically
significant differences in parameter estimates across low, middle, and high SEC school settings.
*p < .05. **p < .01.

242

Table 12
Readiness Mediators Model Results for Odds of 4-Year Enrollment Versus 2-Year Enrollment (Model 3)
All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

Demographic background
SES*
Traditional family structure
Female
Asian/Pacific Islander
Black/African American
Hispanic
Native American**a

1.25** (.12)
0.95 (-.03)
1.03 (.02)
0.89 (-.06)
2.89** (.59)
0.90 (-.06)
2.23 (.44)

1.29 (.14)
0.71 (-.19)
0.83 (-.11)
2.19 (.43)
3.77* (.73)
1.21 (.11)
28.65** (1.85)

1.24* (.12)
0.97 (-.02)
1.04 (.02)
0.85 (-.09)
2.75** (.56)
0.79 (-.13)
1.28 (.14)

1.46* (.21)
1.10 (.05)
1.89** (.35)
0.63 (-.25)
1.84 (.34)
0.77 (-.14)
13.42* (1.43)

Academic background
Cumulative GPA
Math/reading achievement
College expectation
Math self-efficacy*
School engagement
Transfer

1.71** (.30)
1.02* (.01)
1.91** (.36)
1.06 (.03)
1.61** (.26)
0.71* (-.19)

1.61 (.26)
0.99 (.00)
2.19 (.43)
0.94 (-.03)
1.08 (.04)
0.62 (-.26)

1.80** (.33)
1.03** (.02)
1.70** (.29)
1.08 (.04)
1.68** (.29)
0.71 (-.19)

1.37 (.17)
1.00 (.00)
4.38** (.82)
1.10 (.05)
2.19** (.43)
0.73 (-.18)

Financial access and resources
College afford. importance*
Financial aid avail. importance

0.66** (-.23)
1.11 (.06)

1.04 (.02)
1.29 (.14)

0.60** (-.29)
1.11 (.06)

0.52 (-.36)
1.36 (.17)

1.18 (.09)
2.18** (.43)

1.27 (.13)
1.46 (.21)

1.07 (.04)
2.34** (.47)

1.65 (.28)
2.93** (.59)

Parameter
Student-Level Variables
Student Controls

Mediating Readiness Factors
College readiness
Quantitative readiness

(continued)
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Table 12 (continued)
Parameter

All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

1.38** (.18)
1.17 (.09)

1.83 (.33)
0.47 (-.42)

1.39 (.18)
1.33 (.16)

1.76 (.31)
3.20 (.64)

1.00 (.00)
1.03 (.01)
0.98 (-.01)

0.98** (-.01)
1.03 (.02)
0.74 (-.17)

1.01 (.00)
1.01 (.00)
1.08 (.04)

1.00 (.00)
1.10 (.05)
0.75 (-.16)

1.78** (.32)
1.06 (.03)

1.08 (.04)
1.31 (.15)

1.89** (.35)
1.05 (.02)

2.09 (.41)
0.94 (-.03)

School-Level Variables
School Inputs
Student body composition
SEC
Percentage minority
School resources
Percentage teachers full cert.**
Learning hindered by facilities
Learning hindered by equipment**
School structures
Urban
Rural

Note. OR = odds ratio; ES = effect size. Asterisk(s) next to variable name indicate(s) statistically
significant differences in parameter estimates across low, middle, and high SEC school settings.
a
High odds ratios due to very small sample sizes but does not alter the interpretation (Muthén, 2008).
*p < .05. **p < .01.
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Table 13
SEC Mechanisms Model Results for Odds of 2-Year Enrollment Versus No Enrollment (Model 4)
All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

Demographic background
SES
Traditional family structure
Female
Asian/Pacific Islander**
Black/African American
Hispanic
Native American**a

1.57** (.25)
1.28* (.13)
1.26* (.13)
2.04** (.40)
0.91 (-.05)
1.09 (.05)
0.40 (-.51)

1.14 (.07)
1.08 (.04)
1.08 (.04)
1.66 (.28)
0.71 (-.19)
0.97 (-.02)
0.04** (-1.76)

1.78** (.32)
1.38** (.18)
1.23 (.11)
2.48** (.50)
1.02 (.01)
1.13 (.07)
0.78 (-.14)

1.30 (.15)
0.85 (-.09)
1.22 (.11)
0.91 (-.05)
0.62 (-.26)
0.75 (-.16)
0.03** (-1.87)

Academic background
Cumulative GPA**
Math/reading achievement*
College expectation
Math self-efficacy
School engagement
Transfer

1.14 (.07)
1.00 (.00)
1.75** (.31)
0.92 (-.04)
1.26* (.13)
0.81 (-.11)

1.84* (.34)
1.00 (.00)
2.10** (.41)
1.09 (.05)
1.10 (.05)
0.73 (-.17)

1.06 (.03)
0.99 (.00)
1.70** (.29)
0.86** (-.08)
1.30* (.15)
0.81 (-.12)

0.92 (-.05)
0.97 (-.02)
1.57 (.25)
1.21 (.11)
1.11 (.06)
1.04 (.02)

1.12 (.06)
1.06 (.03)

1.21 (.11)
0.89 (-.07)

1.14 (.07)
1.11 (.06)

1.01 (.00)
0.75 (-.16)

1.96** (.37)
1.43** (.20)

1.94** (.37)
2.18* (.43)

2.00** (.38)
1.40** (.19)

1.98** (.38)
1.64* (.27)

0.98 (-.01)
0.82 (-.11)
1.14 (.07)

1.13 (.07)
0.65 (-.24)
1.16 (.08)

0.97 (-.02)
0.83 (-.10)
1.19 (.09)

0.95 (-.03)
0.60* (-.29)
0.82 (-.11)

Parameter
Student-Level Variables
Student Controls

Financial access and resources
College afford. importance
Financial aid avail. importance
Mediating Readiness Factors
College readiness**
Quantitative readiness
Individual Peer Influences
Friends academic habits
Friends dropped out
Friends college intentions*

(continued)
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Table 13 (continued)
All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

Student body composition
SEC**
Percentage minority

0.98 (-.01)
1.00 (.00)

0.64 (-.24)
0.93 (-.04)

1.24 (.12)
0.82 (-.11)

0.66 (-.23)
0.46 (-.43)

School resources
Percentage teachers full cert.
Learning hindered by facilities
Learning hindered by equipment

1.01 (.00)
0.97 (-.02)
1.03 (.02)

1.02** (.01)
1.16 (.08)
1.00 (.00)

1.00 (.00)
0.94 (-.04)
1.07 (.04)

1.01 (.00)
0.95 (-.03)
1.45* (.21)

School structures
Urban**
Rural**

0.86 (-.08)
1.12 (.06)

0.80 (-.12)
0.76 (-.15)

0.87 (-.08)
1.17 (.09)

1.13 (.07)
1.11 (.06)

1.73 (.30)
0.59 (-.30)
0.31* (-.65)

3.17 (.64)
0.70 (-.20)
0.25 (-.76)

1.62 (.27)
0.84 (-.10)
0.21** (-.86)

1.69 (.29)
0.71 (-.19)
1.76 (.31)

Academic environment
Academic press
Carnegie units
Mathematics pipeline

1.04 (.02)
0.99 (-.01)
1.04 (.02)

1.06 (.03)
0.95 (-.03)
1.28 (.14)

1.07 (.04)
1.03 (.01)
1.10 (.05)

1.46* (.21)
1.07 (.04)
0.77 (-.14)

Teaching climate
Teacher quality
Teacher morale**

0.69 (-.20)
0.90 (-.06)

1.06 (.03)
0.73* (-.17)

0.58* (-.30)
0.90 (-.06)

5.75** (.97)
0.77 (-.14)

Disciplinary climate
School safety
Classroom disruption

0.86 (-.08)
1.40 (.18)

0.86 (-.09)
0.97 (-.02)

0.83 (-.10)
1.54 (.24)

0.47* (-.41)
3.73 (.73)

College-going culture
College facilitation
College attendance

1.12 (.06)
1.18 (.09)

0.97 (-.02)
4.53** (.83)

1.19** (.10)
1.00 (.00)

0.94 (-.03)
1.59 (.26)

Parameter
School-Level Variables
School Inputs

Compositional Peer Influences
Mean friends academic habits
Mean friends dropped out
Mean friends college intentions*
School Practices and Policies

Note. OR = odds ratio; ES = effect size. Asterisk(s) next to variable name indicate(s) statistically
significant differences in parameter estimates across low, middle, and high SEC school settings.
a
High odds ratios due to very small sample sizes but does not alter the interpretation (Muthén, 2008).
*p < .05. **p < .01.
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Table 14
SEC Mechanisms Model Results for Odds of 4-Year Enrollment Versus No Enrollment (Model 4)
All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

Demographic background
SES
Traditional family structure
Female
Asian/Pacific Islander**
Black/African American
Hispanic
Native American**

1.98** (.38)
1.17 (.09)
1.16 (.08)
1.77* (.32)
2.53** (.51)
1.03 (.01)
1.18 (.09)

1.52 (.23)
0.70 (-.19)
0.58 (-.30)
5.72** (.96)
2.44 (.49)
1.40 (.19)
2.75 (.56)

2.21** (.44)
1.26 (.13)
1.17 (.09)
1.84* (.34)
2.75** (.56)
0.92 (-.04)
1.03 (.01)

1.83** (.33)
1.05 (.03)
2.11* (.41)
0.69 (-.21)
1.41 (.19)
0.51 (-.37)
0.81 (-.12)

Academic background
Cumulative GPA**
Math/reading achievement*
College expectation
Math self-efficacy
School engagement
Transfer

1.79** (.32)
1.01 (.01)
3.12** (.63)
0.98 (-.01)
1.84** (.34)
0.69* (-.20)

2.33* (.47)
0.97 (-.02)
5.04** (.89)
0.94 (-.03)
1.11 (.06)
0.47 (-.41)

1.79** (.32)
1.02* (.01)
2.72** (.55)
0.93 (-.04)
2.02** (.39)
0.69 (-.20)

1.09 (.05)
0.97 (-.02)
6.62** (1.04)
1.39* (.18)
2.05** (.40)
0.90 (-.06)

Financial access and resources
College afford. importance
Financial aid avail. importance

0.70** (-.20)
1.22 (.11)

1.20 (.10)
1.30 (.14)

0.65** (-.24)
1.27 (.13)

0.56* (-.32)
0.96 (-.02)

3.89** (.75)
2.91** (.59)

22.09** (1.71)
3.10* (.62)

3.29** (.66)
3.08** (.62)

4.58** (.84)
3.94** (.76)

0.96 (-.02)
0.79* (-.13)
2.21** (.44)

1.09 (.05)
0.55* (-.33)
1.38 (.18)

0.93 (-.04)
0.82 (-.11)
2.43** (.49)

0.98 (-.01)
0.57* (-.31)
2.65** (.54)

Parameter
Student-Level Variables
Student Controls

Mediating Readiness Factors
College readiness**
Quantitative readiness
Individual Peer Influences
Friends academic habits
Friends dropped out
Friends college intentions*
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Table 14 (continued)
All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

Student body composition
SEC**
Percentage minority

1.00 (.00)
1.16 (.08)

0.98 (-.01)
0.83 (-.10)

1.17 (.09)
0.91 (-.05)

0.74 (-.16)
3.68 (.72)

School resources
Percentage teachers full cert.
Learning hindered by facilities
Learning hindered by equipment

1.00 (.00)
1.05 (.03)
0.97 (-.02)

1.01 (.01)
1.11 (.06)
0.84 (-.09)

1.01 (.00)
0.97 (-.01)
1.04 (.02)

1.00 (.00)
1.00 (.00)
1.16 (.08)

School structures
Urban**
Rural**

1.39* (.18)
1.33* (.16)

0.67 (-.22)
1.71 (.30)

1.44* (.20)
1.52** (.23)

1.42 (.19)
0.75 (-.16)

1.59 (.26)
0.83 (-.10)
2.95* (.60)

3.84 (.74)
2.73 (.56)
4.38 (.82)

1.57 (.25)
1.05 (.03)
2.78* (.57)

0.37 (-.54)
0.13* (-1.13)
1.04 (.02)

Academic environment
Academic press
Carnegie units
Mathematics pipeline

1.08 (.04)
0.88** (-.07)
1.00 (.00)

1.54* (.24)
0.71** (-.19)
1.56 (.25)

1.01 (.01)
0.90** (-.06)
1.04 (.02)

1.51* (.23)
0.99 (.00)
0.95 (-.03)

Teaching climate
Teacher quality
Teacher morale**

0.82 (-.11)
0.82* (-.11)

1.95 (.37)
0.52** (-.37)

0.64 (-.25)
0.90 (-.06)

1.30 (.15)
0.72 (-.18)

Disciplinary climate
School safety
Classroom disruption

1.07 (.04)
0.88 (-.07)

2.11* (.41)
0.47 (-.42)

0.79 (-.13)
0.97 (-.02)

0.98 (-.01)
0.71 (-.19)

College-going culture
College facilitation
College attendance

1.21** (.11)
1.44** (.20)

0.69* (-.20)
3.59** (.71)

1.29** (.14)
1.25 (.12)

1.35* (.17)
2.30** (.46)

Parameter
School-Level Variables
School Inputs

Compositional Peer Influences
Mean friends academic habits
Mean friends dropped out
Mean friends college intentions*
School Practices and Policies

Note. OR = odds ratio; ES = effect size. Asterisk(s) next to variable name indicate(s) statistically
significant differences in parameter estimates across low, middle, and high SEC school settings.
*p < .05. **p < .01.
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Table 15
SEC Mechanisms Model Results for Odds of 4-Year Enrollment Versus 2-Year Enrollment (Model 4)
All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

Demographic background
SES
Traditional family structure
Female
Asian/Pacific Islander**
Black/African American
Hispanic
Native American**a

1.26** (.13)
0.92 (-.05)
0.92 (-.05)
0.87 (-.08)
2.77** (.56)
0.95 (-.03)
2.98 (.60)

1.34 (.16)
0.65 (-.24)
0.53 (-.35)
3.45** (.68)
3.46* (.69)
1.45 (.21)
66.55** (2.32)

1.24* (.12)
0.91 (-.05)
0.95 (-.03)
0.74 (-.16)
2.71** (.55)
0.82 (-.11)
1.32 (.15)

1.40* (.19)
1.24 (.12)
1.73** (.30)
0.76 (-.16)
2.26* (.45)
0.68 (-.21)
23.81* (1.75)

Academic background
Cumulative GPA**
Math/reading achievement*
College expectation
Math self-efficacy
School engagement
Transfer

1.57** (.25)
1.02 (.01)
1.78** (.32)
1.06 (.03)
1.46* (.21)
0.85 (-.09)

1.27 (.13)
0.97 (-.02)
2.40 (.48)
0.87 (-.08)
1.01 (.00)
0.65 (-.24)

1.68** (.29)
1.03** (.01)
1.60** (.26)
1.09 (.05)
1.55* (.24)
0.85 (-.09)

1.18 (.09)
1.00 (.00)
4.23** (.80)
1.15 (.08)
1.84* (.34)
0.86 (-.08)

Financial access and resources
College afford. importance
Financial aid avail. importance

0.62** (-.26)
1.15 (.08)

0.99 (.00)
1.46 (.21)

0.57** (-.31)
1.14 (.07)

0.56 (-.32)
1.28 (.13)

1.98** (.38)
2.04** (.39)

11.38** (1.34)
1.42 (.19)

1.65* (.28)
2.20** (.44)

2.31* (.46)
2.40** (.48)

0.99 (-.01)
0.96 (-.02)
1.94** (.37)

0.97 (-.02)
0.84 (-.10)
1.19 (.09)

0.97 (-.02)
0.99 (-.01)
2.05** (.40)

1.03 (.02)
0.95 (-.03)
3.22** (.65)

Parameter
Student-Level Variables
Student Controls

Mediating Readiness Factors
College readiness**
Quantitative readiness
Individual Peer Influences
Friends academic habits
Friends dropped out
Friends college intentions*
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Table 15 (continued)
All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

Student body composition
SEC**
Percentage minority

1.01 (.01)
1.17 (.09)

1.52 (.23)
0.89 (-.06)

0.94 (-.03)
1.11 (.06)

1.14 (.07)
7.96 (1.15)

School resources
Percentage teachers full cert.
Learning hindered by facilities
Learning hindered by equipment

1.00 (.00)
1.08 (.04)
0.94 (-.03)

0.99 (.00)
0.96 (-.02)
0.84 (-.09)

1.00 (.00)
1.04 (.02)
0.97 (-.01)

0.99 (.00)
1.06 (.03)
0.79 (-.13)

1.62** (.27)
1.19 (.10)

0.84 (-.10)
2.24* (.45)

1.66** (.28)
1.30 (.15)

1.26 (.13)
0.68 (-.21)

Parameter
School-Level Variables
School Inputs

School structures
Urban**
Rural**
Compositional Peer Influences
Mean friends academic habits
Mean friends dropped out
Mean friends college intentions*

0.92 (-.05)
1.42 (.20)
9.57** (1.25)

1.21 (.11)
0.97 (-.01)
3.93 (.76)
1.25 (.12)
17.36* (1.58) 13.22** (1.43)

0.22 (-.83)
0.18 (-.94)
0.59 (-.29)

1.04 (.02)
0.89** (-.06)
0.96 (-.02)

1.46 (.21)
0.75** (-.16)
1.22 (.11)

0.94 (-.03)
0.87** (-.07)
0.95 (-.03)

1.03 (.02)
0.93 (-.04)
1.24 (.12)

Teaching climate
Teacher quality
Teacher morale**

1.18 (.09)
0.92 (-.05)

1.85 (.34)
0.71* (-.19)

1.11 (.06)
0.99 (.00)

0.23* (-.82)
0.93 (-.04)

Disciplinary climate
School safety
Classroom disruption

1.25 (.12)
0.63 (-.26)

2.46** (.50)
0.48 (-.40)

0.95 (-.03)
0.63 (-.26)

2.09 (.41)
0.19* (-.92)

College-going culture
College facilitation
College attendance

1.09 (.05)
1.22 (.11)

0.71* (-.19)
0.79 (-.13)

1.08 (.04)
1.24 (.12)

1.43* (.20)
1.45 (.21)

School Practices and Policies
Academic environment
Academic press
Carnegie units
Mathematics pipeline

Note. OR = odds ratio; ES = effect size. Asterisk(s) next to variable name indicate(s) statistically
significant differences in parameter estimates across low, middle, and high SEC school settings.
a
High odds ratios due to very small sample sizes but does not alter the interpretation (Muthén, 2008).
*p < .05. **p < .01.
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Table 16
Multivariate Test for Global Differential Effects Across High School SEC Settings (Enrollment Outcome)
df

LogLikelihood

Scaling
Factor

∆ ଶ
(Scaled)

∆df

12
20

-18,248.11
-18,216.61

11.88
8.31

–
21.32**

–
8

36,520.23 36,607.22
36,473.22 36,618.20

Isolated SEC Effects Model
Constrained model
52
Unconstrained model
140

-16,109.74
-15,962.40

4.88
3.02

–
153.41**

–
88

32,323.48 32,700.43
32,204.80 33,219.66

-15,794.33
-15,633.85

4.93
3.02

–
168.41**

–
96

31,700.67 32,106.61
31,571.70 32,673.55

-15,488.36
-15,246.10

3.90
2.21

–
379.02**

–
156

31,148.72 31,772.13
30,976.20 32,730.46

Parameter

AIC

BIC

Model 1
Total SEC Effects Model
Constrained model
Unconstrained model
Model 2

Model 3
Readiness Mediators Model
Constrained model
56
Unconstrained model
152
Model 4
SEC Mechanisms Model
Constrained model
86
Unconstrained model
242

Note. AIC = Akaike information criterion; BIC = Bayesian information criterion. Likelihood ratio test
Chi-square difference testing computed using -2 times the difference of log likelihoods (with scaling
correction). Statistically significant Chi-square value indicates measurement non-invariance and that
taken a whole, the parameters in the model differed significantly across high school SEC settings.
*p < .05. **p < .01.
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Table 17
Univariate Parameter Tests for Differential Effects Across SEC Contexts (Enrollment Outcome)
Model 1:
Total
SEC Effects

Model 2:
Isolated
SEC Effects

Model 3:
Readiness
Mediators

Model 4:
SEC
Mechanisms

Demographic background
SES
Traditional family structure
Female
Asian/Pacific Islander
Black/African American
Hispanic
Native American

39.61**
–
–
–
–
–
–

10.19*
5.14
2.87
8.47
4.21
1.35
60.24**

9.97*
6.40
3.11
7.78
2.78
1.35
56.44**

6.35
6.73
8.66
23.51**
3.39
2.59
70.52**

Academic background
Cumulative GPA
Math/reading achievement
College expectation
Math self-efficacy
School engagement
Transfer

–
–
–
–
–
–

3.77
16.18**
2.80
8.88
2.20
2.70

6.72
7.27
3.18
9.74*
2.80
2.05

15.03**
12.06*
4.07
8.58
3.09
1.22

Financial access and resources
College afford. importance
Financial aid avail. importance

–
–

10.38*
1.00

12.26*
1.06

4.29
1.31

–
–

–
–

2.26
7.30

14.30**
4.90

–
–
–

–
–
–

–
–
–

1.27
3.29
9.81*

Parameter
Student-Level Variables
Student Controls

Mediating Readiness Factors
College readiness
Quantitative readiness
Individual Peer Influences
Friends academic habits
Friends dropped out
Friends college intentions
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Table 17 (continued)
Model 1:
Total
SEC Effects

Model 2:
Isolated
SEC Effects

Model 3:
Readiness
Mediators

Model 4:
SEC
Mechanisms

0.50
–

1.31
8.37

1.45
6.07

60.59**
5.23

School resources
Percentage teachers full cert.
Learning hindered by facilities
Learning hindered by equipment

–
–
–

-124.48
8.91
13.96**

281.59**
8.58
27.79**

-133.54
4.63
8.92

School structures
Urban
Rural

–
–

5.67
1.49

3.61
2.12

17.83**
13.84**

–
–
–

–
–
–

–
–
–

7.20
6.42
13.17*

Academic environment
Academic press
Carnegie units
Mathematics pipeline

–
–
–

–
–
–

–
–
–

-101.34
-20.08
3.31

Teaching climate
Teacher quality
Teacher morale

–
–

–
–

–
–

-22.43
29.80**

Disciplinary climate
School safety
Classroom disruption

–
–

–
–

–
–

-239.65
8.58

College-going culture
College facilitation
College attendance

–
–

–
–

–
–

-25.15
-18.43

Parameter
School-Level Variables
School Inputs
Student body composition
SEC
Percentage minority

Compositional Peer Influences
Mean friends academic habits
Mean friends dropped out
Mean friends college intentions
School Practices and Policies

Note. Likelihood ratio test comparing fully unconstrained model against a nested model with equality
constraint imposed for selected parameter (df = 4; with scaling correction). Statistically significant χ2
value indicates differential effects for parameter across low, middle, and high SEC school settings.
*p < .05. **p < .01.
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Table 18
SEC Effect and Model Fit Indices for Nested Sequence of Models (Persistence Outcome)
Outcome

Model 1:
Total
SEC Effects

Model 2:
Isolated
SEC Effects

Model 3:
Readiness
Mediators

Model 4:
Enrollment
Mediators

Model 5:
SEC
Mechanisms

0.10**

0.10**

0.09*

0.07

0.05

3
-3,213.74
2.80
–
–
6,433.48
6,453.69

23
-2,871.87
2.60
266.05**
20
5,789.74
5,944.66

25
-2,824.69
2.65
29.26**
2
5,699.37
5,867.76

27
-2,797.80
2.68
17.60**
2
5,649.60
5,831.47

42
-2,764.93
2.60
26.77*
15
5,613.84
5,896.76

Persistence
Persisted vs.
Did not persist
SEC Effect
Effect size
Model fit
Number of parameters
Log likelihood
Scaling factor
Likelihood ratio test
Δdf
AIC
BIC

Note. AIC = Akaike information criterion; BIC = Bayesian information criterion. Full sample of all
public high schools across all SEC settings. Likelihood ratio test (with scaling correction) based on
comparison with previous model.
*p < .05. **p < .01.
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Table 19
Total SEC Effects Model Results for Odds of Persisting Versus Not Persisting (Model 1)
Parameter

All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

1.99** (.38)

2.39** (.48)

1.91** (.36)

2.15** (.42)

1.19** (.10)

0.66 (-.23)

1.08 (.04)

1.49 (.22)

Student-Level Variables
Student Controls
Demographic background
SES
School-Level Variables
School Inputs
Student body composition
SEC

Note. OR = odds ratio; ES = effect size. Asterisk(s) next to variable name indicate(s) statistically
significant differences in parameter estimates across low, middle, and high SEC school settings.
*p < .05. **p < .01.
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Table 20
Isolated SEC Effects Model Results for Odds of Persisting Versus Not Persisting (Model 2)
All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

Demographic background
SES
Traditional family structure
Female
Asian/Pacific Islander
Black/African American
Hispanic
Native American**a

1.54** (.24)
1.14 (.07)
1.04 (.02)
1.75* (.31)
1.26 (.13)
1.13 (.07)
1.10 (.05)

2.38** (.48)
1.17 (.09)
1.00 (.00)
2.69* (.55)
1.93 (.36)
1.05 (.03)
12.77* (1.41)

1.39** (.18)
1.10 (.05)
1.02 (.01)
1.41 (.19)
1.14 (.07)
1.01 (.05)
0.88 (-.07)

1.69* (.29)
1.20 (.10)
1.68* (.29)
1.57 (.25)
1.31 (.15)
0.83 (-.10)
1.55 (.24)

Academic background
Cumulative GPA
Math/reading achievement
College expectation
Math self-efficacy
School engagement
Transfer

2.10** (.41)
1.02* (.01)
1.91** (.36)
1.01 (.01)
1.20 (.10)
0.71* (-.19)

2.12** (.41)
0.99 (.00)
1.85 (.34)
0.82 (-.11)
1.24 (.12)
0.48 (-.41)

2.10** (.41)
1.02** (.01)
2.05** (.40)
1.05 (.03)
1.30 (.14)
0.78 (-.13)

2.32** (.46)
1.03 (.01)
0.77 (-.14)
1.08 (.04)
0.78 (-.13)
0.53* (-.36)

0.97 (-.02)
0.87 (-.08)

0.91 (-.05)
0.79 (-.13)

0.97 (-.02)
0.84 (-.09)

1.35 (.17)
1.30 (.14)

1.20** (.10)
0.87 (-.08)

0.52 (-.37)
0.89 (-.06)

1.11 (.06)
0.75 (-.16)

1.47 (.21)
0.38 (-.54)

School resources
Percentage teachers full cert.*
Learning hindered by facilities
Learning hindered by equipment

1.00 (.00)
0.96 (-.03)
0.95 (-.03)

1.01 (.01)
0.72 (-.18)
1.13 (.07)

1.00 (.00)
1.01 (.00)
0.92 (-.05)

1.01 (.01)
1.07 (.04)
1.14 (.07)

School structures
Urban
Rural

1.31 (.15)
1.07 (.04)

1.28 (.14)
0.78 (-.14)

1.51* (.23)
1.17 (.09)

0.84 (-.10)
1.20 (.10)

Parameter
Student-Level Variables
Student Controls

Financial access and resources
College afford. importance
Financial aid avail. importance
School-Level Variables
School Inputs
Student body composition
SEC**
Percentage minority

Note. OR = odds ratio; ES = effect size. Asterisk(s) next to variable name indicate(s) statistically
significant differences in parameter estimates across low, middle, and high SEC school settings.
a
High odds ratios due to very small sample sizes but does not alter the interpretation (Muthén, 2008).
*p < .05. **p < .01.
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Table 21
Readiness Mediators Model Results for Odds of Persisting Versus Not Persisting (Model 3)
All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

Demographic background
SES
Traditional family structure
Female
Asian/Pacific Islander
Black/African American
Hispanic
Native Americana

1.54** (.24)
1.14 (.07)
1.10 (.05)
1.53 (.23)
1.25 (.12)
1.16 (.08)
1.28 (.14)

2.27** (.45)
1.07 (.04)
1.05 (.03)
1.64 (.27)
2.02 (.39)
1.01 (.00)
11.66* (1.36)

1.41** (.19)
1.11 (.06)
1.07 (.04)
1.31 (.15)
1.09 (.05)
1.14 (.07)
1.10 (.05)

1.68* (.29)
1.17 (.09)
1.59* (.26)
1.42 (.20)
1.27 (.13)
0.79 (-.13)
1.89 (.35)

Academic background
Cumulative GPA
Math/reading achievement
College expectation
Math self-efficacy
School engagement
Transfer

1.72** (.30)
0.99 (.00)
1.76** (.31)
0.96 (-.02)
1.12 (.06)
0.86 (-.09)

1.72 (.30)
0.96 (-.02)
1.74 (.31)
0.81 (-.11)
0.88 (-.07)
0.60 (-.28)

1.74** (.30)
1.00 (.00)
1.88** (.35)
0.99 (.00)
1.25 (.12)
0.92 (-.05)

1.87* (.35)
1.03 (.02)
0.69 (-.20)
1.09 (.05)
0.71 (-.19)
0.70 (-.20)

1.03 (.01)
0.85 (-.09)

1.07 (.04)
0.66 (-.23)

1.02 (.01)
0.84 (-.10)

1.45 (.21)
1.31 (.15)

1.23 (.11)
1.85** (.34)

1.32 (.15)
2.73** (.56)

1.17 (.09)
1.84** (.34)

2.25** (.45)
1.00 (.00)

Parameter
Student-Level Variables
Student Controls

Financial access and resources
College afford. importance
Financial aid avail. importance
Mediating Readiness Factors
College readiness
Quantitative readiness
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Table 21 (continued)
All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

Student body composition
SEC**
Percentage minority

1.17* (.09)
0.73 (-.17)

0.49 (-.40)
0.49 (-.39)

1.08 (.04)
0.67 (-.22)

1.40 (.19)
0.32 (-.62)

School resources
Percentage teachers full cert.
Learning hindered by facilities
Learning hindered by equipment

1.00 (.00)
0.98 (-.01)
0.96 (-.02)

1.01 (.00)
0.77 (-.15)
1.11 (.06)

1.00 (.00)
1.02 (.01)
0.94 (-.03)

1.01 (.01)
1.07 (.03)
1.21 (.11)

School structures
Urban
Rural

1.28 (.14)
1.09 (.05)

1.33 (.16)
0.68 (-.21)

1.41 (.19)
1.20 (.10)

0.78 (-.14)
1.21 (.10)

Parameter
School-Level Variables
School Inputs

Note. OR = odds ratio; ES = effect size. Asterisk(s) next to variable name indicate(s) statistically
significant differences in parameter estimates across low, middle, and high SEC school settings.
a
High odds ratios due to very small sample sizes but does not alter the interpretation (Muthén, 2008).
*p < .05. **p < .01.
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Table 22
Enrollment Mediators Model Results for Odds of Persisting Versus Not Persisting (Model 4)
All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

Demographic background
SES
Traditional family structure
Female
Asian/Pacific Islander
Black/African American
Hispanic
Native Americana

1.52** (.23)
1.16 (.08)
1.14 (.07)
1.58 (.25)
1.12 (.06)
1.18 (.09)
1.24 (.12)

2.35* (.47)
1.29 (.14)
1.30 (.15)
1.33 (.16)
1.34 (.16)
0.87 (-.08)
7.82* (1.14)

1.39** (.18)
1.12 (.06)
1.10 (.05)
1.34 (.16)
1.03 (.02)
1.16 (.08)
1.09 (.05)

1.57* (.25)
1.14 (.07)
1.51* (.23)
1.55 (.24)
1.10 (.05)
0.79 (-.13)
1.60 (.26)

Academic background
Cumulative GPA
Math/reading achievement
College expectation
Math self-efficacy
School engagement
Transfer

1.64** (.27)
0.99 (.00)
1.67** (.28)
0.96 (-.02)
1.09 (.05)
0.89 (-.07)

1.53 (.23)
0.97 (-.02)
1.40 (.18)
0.83 (-.10)
0.95 (-.03)
0.64 (-.25)

1.69** (.29)
1.00 (.00)
1.83* (.33)
0.98 (-.01)
1.23 (.12)
0.94 (-.03)

1.84* (.34)
1.03 (.01)
0.55 (-.33)
1.09 (.05)
0.62 (-.27)
0.71 (-.19)

1.06 (.03)
0.83 (-.11)

1.04 (.02)
0.58 (-.30)

1.04 (.02)
0.83 (-.10)

1.58 (.25)
1.28 (.14)

1.24 (.12)
1.67** (.28)

1.25 (.13)
2.35** (.47)

1.18 (.09)
1.71** (.30)

2.22** (.44)
0.85 (-.09)

1.20 (.10)
0.59** (-.29)

0.97 (-.02)
0.19** (-.91)

1.26 (.13)
0.75 (-.16)

1.32 (.15)
0.43** (-.46)

Parameter
Student-Level Variables
Student Controls

Financial access and resources
College afford. importance
Financial aid avail. importance
Mediating Readiness Factors
College readiness
Quantitative readiness
Mediating Enrollment Factors
STEM major
2-year start institution**
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Table 22 (continued)
All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

Student body composition
SEC
Percentage minority

1.14 (.07)
0.73 (-.18)

0.35 (-.58)
0.64 (-.25)

1.07 (.03)
0.66 (-.23)

1.32 (.15)
0.31 (-.65)

School resources
Percentage teachers full cert.**
Learning hindered by facilities
Learning hindered by equipment

1.00 (.00)
0.97 (-.02)
0.97 (-.02)

1.02* (.01)
0.75 (-.16)
1.19 (.10)

1.00 (.00)
1.02 (.01)
0.93 (-.04)

1.01 (.01)
1.04 (.02)
1.27 (.13)

School structures
Urban
Rural**

1.20 (.10)
1.07 (.04)

1.33 (.16)
0.54 (-.34)

1.36 (.17)
1.19 (.10)

0.70 (-.20)
1.22 (.11)

Parameter
School-Level Variables
School Inputs

Note. OR = odds ratio; ES = effect size. Asterisk(s) next to variable name indicate(s) statistically
significant differences in parameter estimates across low, middle, and high SEC school settings.
a
High odds ratios due to very small sample sizes but does not alter the interpretation (Muthén, 2008).
*p < .05. **p < .01.
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Table 23
SEC Mechanisms Model Results for Odds of Persisting Versus Not Persisting (Model 5)
All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

Demographic background
SES
Traditional family structure
Female
Asian/Pacific Islander
Black/African American
Hispanic
Native Americana

1.48** (.22)
1.12 (.06)
1.11 (.06)
1.47 (.21)
1.09 (.05)
1.26 (.13)
1.38 (.18)

2.20* (.44)
1.36 (.17)
1.15 (.08)
1.98 (.38)
1.50 (.22)
1.13 (.07)
5.61 (.95)

1.38** (.18)
1.07 (.04)
1.06 (.03)
1.21 (.10)
1.01 (.00)
1.33 (.16)
1.09 (.05)

1.55* (.24)
1.19 (.10)
1.42 (.19)
0.98 (-.01)
1.04 (.02)
0.64 (-.24)
1.49 (.22)

Academic background
Cumulative GPA
Math/reading achievement
College expectation
Math self-efficacy
School engagement
Transfer

1.62** (.27)
0.99 (.00)
1.63* (.27)
0.95 (-.03)
1.03 (.01)
0.98 (-.01)

1.51 (.23)
0.95 (-.03)
1.58 (.25)
0.80 (-.12)
0.99 (-.01)
0.40 (-.51)

1.70** (.29)
1.00 (.00)
1.79* (.32)
0.97 (-.01)
1.12 (.06)
1.05 (.03)

1.87* (.35)
1.03 (.01)
0.47 (-.42)
1.08 (.04)
0.57 (-.31)
0.70 (-.19)

1.07 (.04)
0.83 (-.10)

1.40 (.19)
0.56 (-.32)

1.05 (.03)
0.82 (-.11)

1.70* (.29)
1.18 (.09)

1.43* (.20)
1.66** (.28)

1.86 (.34)
2.88** (.59)

1.33 (.16)
1.73** (.30)

1.85 (.34)
0.87 (-.08)

1.20 (.10)
0.63** (-.26)

0.82 (-.11)
0.17** (-.99)

1.25 (.12)
0.82 (-.11)

1.35 (.17)
0.38* (-.54)

1.01 (.00)
0.73* (-.18)
1.08 (.04)

0.50* (-.38)
0.39 (-.52)
1.82 (.33)

1.09 (.05)
0.78 (-.14)
1.11 (.06)

1.17 (.09)
0.69 (-.21)
0.91 (-.05)

Parameter
Student-Level Variables
Student Controls

Financial access and resources
College afford. importance
Financial aid avail. importance
Mediating Readiness Factors
College readiness
Quantitative readiness
Mediating Enrollment Factors
STEM major
2-year start institution**
Individual Peer Influences
Friends academic habits**
Friends dropped out
Friends college intentions
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Table 23 (continued)
All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

Student body composition
SEC
Percentage minority

1.10 (.05)
0.65 (-.23)

0.50 (-.39)
0.97 (-.02)

1.02 (.01)
0.59 (-.29)

1.80* (.33)
0.85 (-.09)

School resources
Percentage teachers full cert.
Learning hindered by facilities
Learning hindered by equipment*

1.00 (.00)
0.99 (.00)
0.92 (-.05)

1.01 (.01)
0.97 (-.01)
0.93 (-.04)

1.00 (.00)
1.04 (.02)
0.87 (-.08)

1.02* (.01)
0.91 (-.05)
1.49* (.22)

School structures
Urban
Rural

1.16 (.08)
1.04 (.02)

1.05 (.03)
0.53 (-.35)

1.26 (.13)
1.04 (.02)

0.88 (-.07)
1.60 (.26)

1.12 (.06)
2.50 (.51)
1.88 (.35)

12.64* (1.40)
1.19 (.09)
0.23 (-.80)

0.93 (-.04)
2.20 (.44)
2.42 (.49)

3.12 (.63)
2.51 (.51)
0.22 (-.84)

Academic environment
Academic press
Carnegie units
Mathematics pipeline*

1.16* (.08)
0.96 (-.02)
0.99 (-.01)

1.15 (.08)
0.95 (-.03)
0.44* (-.46)

1.20* (.10)
0.97 (-.02)
0.99 (-.01)

0.90 (-.06)
1.07 (.04)
1.40 (.19)

Teaching climate
Teacher quality
Teacher morale

0.81 (-.12)
0.79* (-.13)

0.49 (-.39)
2.07* (.40)

0.78 (-.14)
0.71** (-.19)

0.82 (-.11)
0.90 (-.06)

Disciplinary climate
School safety
Classroom disruption*

1.01 (.01)
0.99 (.00)

1.43 (.20)
3.99 (.76)

1.12 (.06)
1.05 (.03)

1.17 (.09)
0.76 (-.15)

College-going culture
College facilitation
College attendance**

1.00 (.00)
1.10 (.05)

0.58* (-.31)
1.10 (.05)

1.08 (.04)
1.13 (.07)

0.99 (-.01)
0.40* (-.51)

Parameter
School-Level Variables
School Inputs

Compositional Peer Influences
Mean friends academic habits
Mean friends dropped out
Mean friends college intentions
School Practices and Policies

Note. OR = odds ratio; ES = effect size. Asterisk(s) next to variable name indicate(s) statistically
significant differences in parameter estimates across low, middle, and high SEC school settings.
a
High odds ratios due to very small sample sizes but does not alter the interpretation (Muthén, 2008).
*p < .05. **p < .01.
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Table 24
Multivariate Test for Global Differential Effects Across High School SEC Settings (Persistence Outcome)
df

LogLikelihood

Scaling
Factor

∆ ଶ
(Scaled)

∆df

7
11

-8,012.52
-8,008.20

10.80
7.64

–
4.09

–
4

16,039.03 16,086.18
16,038.39 16,112.48

Isolated SEC Effects Model
Constrained model
27
Unconstrained model
71

-7,671.34
-7,631.34

4.68
2.89

–
44.65

–
44

15,396.67 15,578.54
15,404.67 15,882.91

-7,623.73
-7,583.81

4.58
2.89

–
42.72

–
48

15,305.46 15,500.79
15,321.62 15,840.27

-7,596.92
-7,535.19

4.49
2.81

–
68.27

–
52

15,255.84 15,464.65
15,236.37 15,795.44

-7,565.21
-7,454.65

3.79
2.27

–
156.01**

–
82

15,222.42 15,532.26
15,165.31 16,027.47

Parameter

AIC

BIC

Model 1
Total SEC Effects Model
Constrained model
Unconstrained model
Model 2

Model 3
Readiness Mediators Model
Constrained model
29
Unconstrained model
77
Model 4
Enrollment Mediators Model
Constrained model
31
Unconstrained model
83
Model 5
SEC Mechanisms Model
Constrained model
46
Unconstrained model
128

Note. AIC = Akaike information criterion; BIC = Bayesian information criterion. Likelihood ratio test
Chi-square difference testing computed using -2 times the difference of log likelihoods (with scaling
correction). Statistically significant Chi-square value indicates measurement non-invariance and that
taken a whole, the parameters in the model differed significantly across high school SEC settings.
*p < .05. **p < .01.
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Table 25
Univariate Parameter Tests for Differential Effects Across SEC Contexts (Persistence Outcome)
Parameter

Model 2:
Model 1:
Isolated
Total
SEC Effects SEC Effects

Model 3:
Readiness
Mediators

Model 4:
Model 5:
Enrollment
SEC
Mediators Mechanisms

Student-Level Variables
Student Controls
Demographic background
SES
Traditional family structure
Female
Asian/Pacific Islander
Black/African American
Hispanic
Native American

0.88
–
–
–
–
–
–

3.34
0.20
1.93
1.56
1.39
0.34
18.91**

2.48
0.02
1.22
0.38
1.93
0.69
4.22

2.75
0.37
2.17
0.10
0.44
0.97
3.53

2.37
0.42
1.02
1.89
0.78
1.29
2.77

Academic background
Cumulative GPA
Math/reading achievement
College expectation
Math self-efficacy
School engagement
Transfer

–
–
–
–
–
–

0.16
1.71
2.29
3.35
0.75
1.87

0.08
2.65
2.95
3.12
1.65
1.08

0.30
1.72
4.08
2.41
2.12
0.82

0.39
3.64
4.90
2.42
2.15
2.00

Financial access and resources
College afford. importance
Financial aid avail. importance

–
–

0.30
0.58

0.28
0.99

0.43
1.57

1.36
1.31

–
–

–
–

1.25
3.74

1.71
4.00

0.63
4.50

–
–

–
–

–
–

0.40
15.57**

1.52
23.77**

–
–
–

–
–
–

–
–
–

–
–
–

67.43**
2.96
2.01

Mediating Readiness Factors
College readiness
Quantitative readiness
Mediating Enrollment Factors
STEM major
2-year start institution
Individual Peer Influences
Friends academic habits
Friends dropped out
Friends college intentions
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Table 25 (continued)
Parameter

Model 1:
Model 2:
Total
Isolated
SEC Effects SEC Effects

Model 3:
Readiness
Mediators

Model 4:
Model 5:
Enrollment
SEC
Mediators Mechanisms

School-Level Variables
School Inputs
Student body composition
SEC
Percentage minority

4.36
–

46.43**
0.29

33.44**
0.35

-15.74
0.18

4.13
1.89

School resources
Percentage teachers full cert.
Learning hindered by facilities
Learning hindered by equipment

–
–
–

6.12*
5.31
2.34

3.00
5.44
2.24

426.26**
3.54
3.27

-87.95
0.48
6.74*

School structures
Urban
Rural

–
–

1.77
1.39

1.94
4.88

2.86
25.66**

0.88
5.14

–
–
–

–
–
–

–
–
–

–
–
–

-9.64
0.32
-43.49

Academic environment
Academic press
Carnegie units
Mathematics pipeline

–
–
–

–
–
–

–
–
–

–
–
–

3.51
1.40
6.47*

Teaching climate
Teacher quality
Teacher morale

–
–

–
–

–
–

–
–

0.76
-7.89

Disciplinary climate
School safety
Classroom disruption

–
–

–
–

–
–

–
–

0.20
33.43*

College-going culture
College facilitation
College attendance

–
–

–
–

–
–

–
–

-6.10
10.59**

Compositional Peer Influences
Mean friends academic habits
Mean friends dropped out
Mean friends college intentions
School Practices and Policies

Note. Likelihood ratio test comparing fully unconstrained model against a nested model with equality
constraint imposed for selected parameter (df = 2; with scaling correction). Statistically significant Chisquare value indicates differential effects for parameter across low, middle, and high SEC school settings.
*p < .05. **p < .01.
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Table 26
SEC Effect and Model Fit Indices for Nested Sequence of Models (Graduation Outcome)
Outcome

Model 1:
Total
SEC Effects

Model 2:
Isolated
SEC Effects

Model 3:
Readiness
Mediators

Model 4:
Enrollment
Mediators

Model 5:
SEC
Mechanisms

0.12**

0.13**

0.11*

0.07

0.06

3
-3,076.62
3.67
–
–
6,159.24
6,178.62

23
-2,617.26
2.69
361.27**
20
5,280.51
5,429.09

25
-2,586.35
2.79
15.69**
2
5,222.70
5,384.20

29
-2,492.68
2.67
97.57**
4
5,043.36
5,230.69

44
-2,432.96
2.35
68.99**
15
4,953.92
5,238.16

Graduation
Graduated vs.
Did not graduate
SEC Effect
Effect size
Model fit
Number of parameters
Log likelihood
Scaling factor
Likelihood ratio test
Δdf
AIC
BIC

Note. AIC = Akaike information criterion; BIC = Bayesian information criterion. Full sample of all public
high schools across all SEC settings. Likelihood ratio test (with scaling correction) based on comparison
with previous model.
*p < .05. **p < .01.
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Table 27
Total SEC Effects Model Results for Odds of Graduating Versus Not Graduating (Model 1)
Parameter

All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

1.78** (.32)

1.28 (.14)

1.95** (.37)

1.49* (.22)

1.24** (.12)

1.00 (.00)

1.29* (.14)

1.20 (.10)

Student-Level Variables
Student Controls
Demographic background
SES
School-Level Variables
School Inputs
Student body composition
SEC

Note. OR = odds ratio; ES = effect size. Asterisk(s) next to variable name indicate(s) statistically
significant differences in parameter estimates across low, middle, and high SEC school settings.
*p < .05. **p < .01.
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Table 28
Isolated SEC Effects Model Results for Odds of Graduating Versus Not Graduating (Model 2)
All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

Demographic background
SES
Traditional family structure
Female
Asian/Pacific Islander
Black/African American
Hispanic
Native American

1.31** (.15)
1.34** (.16)
0.96 (-.02)
1.79** (.32)
1.43 (.20)
0.93 (-.04)
0.79 (-.13)

1.03 (.01)
1.45 (.21)
0.93 (-.04)
3.92* (.75)
1.94 (.37)
1.16 (.08)
0.19 (-.91)

1.42** (.19)
1.47** (.21)
0.98 (-.01)
1.73 (.30)
1.36 (.17)
0.72 (-.19)
1.21 (.10)

1.08 (.04)
0.92 (-.05)
0.91 (-.05)
1.62 (.27)
1.79 (.32)
2.09 (.41)
1.42 (.19)

Academic background
Cumulative GPA
Math/reading achievement
College expectation
Math self-efficacy**
School engagement
Transfer

2.63** (.53)
1.04** (.02)
2.08** (.40)
0.93 (-.04)
1.75** (.31)
1.15 (.08)

2.42* (.49)
1.07 (.04)
5.07* (.90)
0.58** (-.30)
2.17 (.43)
0.80 (-.13)

2.73** (.55)
1.04** (.02)
1.71* (.30)
1.01 (.00)
1.86** (.34)
1.05 (.03)

2.43** (.49)
1.06** (.03)
1.69 (.29)
0.82 (-.11)
1.85 (.34)
2.08 (.40)

1.03 (.01)
0.87 (-.08)

1.25 (.12)
0.98 (-.01)

0.99 (-.01)
0.88 (-.07)

0.82 (-.11)
0.84 (-.10)

1.25** (.13)
0.99 (-.01)

0.84 (-.09)
2.06 (.40)

1.31 (.15)
0.85 (-.09)

1.06 (.03)
1.99 (.38)

School resources
Percentage teachers full cert.
Learning hindered by facilities
Learning hindered by equipment

1.00 (.00)
0.94 (-.04)
1.03 (.02)

1.00 (.00)
0.71 (-.19)
1.22 (.11)

1.00 (.00)
0.92 (-.04)
1.08 (.04)

0.99 (-.01)
0.91 (-.05)
0.97 (-.02)

School structures
Urban
Rural**

1.34* (.16)
0.88 (-.07)

1.83 (.33)
1.98 (.38)

1.43* (.20)
0.84 (-.09)

1.05 (.03)
0.94 (-.04)

Parameter
Student-Level Variables
Student Controls

Financial access and resources
College afford. importance
Financial aid avail. importance
School-Level Variables
School Inputs
Student body composition
SEC
Percentage minority

Note. OR = odds ratio; ES = effect size. Asterisk(s) next to variable name indicate(s) statistically
significant differences in parameter estimates across low, middle, and high SEC school settings.
*p < .05. **p < .01.
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Table 29
Readiness Mediators Model Results for Odds of Graduating Versus Not Graduating (Model 3)
All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

Demographic background
SES*
Traditional family structure
Female
Asian/Pacific Islander
Black/African American
Hispanic
Native American

1.31** (.15)
1.36** (.17)
1.04 (.02)
1.49 (.22)
1.43 (.20)
0.90 (-.06)
0.94 (-.03)

0.95 (-.03)
1.56 (.25)
0.84 (-.09)
2.07 (.40)
2.30 (.46)
0.94 (-.03)
0.40 (-.51)

1.44** (.20)
1.49** (.22)
1.06 (.03)
1.55 (.24)
1.35 (.16)
0.72 (-.18)
1.46 (.21)

1.05 (.03)
0.89 (-.07)
0.93 (-.04)
1.25 (.12)
1.77 (.31)
1.96 (.37)
1.44 (.20)

Academic background
Cumulative GPA
Math/reading achievement
College expectation
Math self-efficacy**
School engagement
Transfer

2.48** (.50)
1.02** (.01)
1.97** (.37)
0.88 (-.07)
1.76** (.31)
1.13 (.07)

2.92** (.59)
1.05 (.03)
4.81 (.87)
0.58** (-.30)
2.88 (.58)
0.60 (-.28)

2.53** (.51)
1.02* (.01)
1.60 (.26)
0.95 (-.03)
1.83** (.33)
1.04 (.02)

1.90** (.36)
1.04 (.02)
1.75 (.31)
0.78 (-.14)
1.83 (.33)
2.61* (.53)

1.09 (.05)
0.85 (-.09)

1.53 (.23)
0.80 (-.12)

1.05 (.03)
0.87 (-.08)

0.84 (-.10)
0.86 (-.09)

0.75 (-.16)
1.72** (.30)

0.20 (-.90)
2.93* (.59)

0.81 (-.12)
1.70** (.29)

1.91 (.36)
1.48* (.21)

Parameter
Student-Level Variables
Student Controls

Financial access and resources
College afford. importance
Financial aid avail. importance
Mediating Readiness Factors
College readiness**
Quantitative readiness
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Table 29 (continued)
All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

Student body composition
SEC
Percentage minority

1.21* (.11)
0.88 (-.07)

0.58 (-.30)
1.06 (.03)

1.29 (.14)
0.81 (-.11)

1.05 (.03)
1.57 (.25)

School resources
Percentage teachers full cert.
Learning hindered by facilities*
Learning hindered by equipment

1.00 (.00)
0.94 (-.04)
1.03 (.02)

1.00 (.00)
0.56* (-.32)
1.42 (.20)

1.00 (.00)
0.92 (-.05)
1.08 (.04)

0.99 (.00)
0.94 (-.03)
0.94 (-.03)

School structures
Urban
Rural**

1.37* (.17)
0.96 (-.03)

1.60 (.26)
2.16 (.43)

1.39 (.18)
0.92 (-.05)

1.08 (.04)
0.95 (-.03)

Parameter
School-Level Variables
School Inputs

Note. OR = odds ratio; ES = effect size. Asterisk(s) next to variable name indicate(s) statistically
significant differences in parameter estimates across low, middle, and high SEC school settings.
*p < .05. **p < .01.
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Table 30
Enrollment Mediators Model Results for Odds of Graduating Versus Not Graduating (Model 4)
All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

Demographic background
SES**
Traditional family structure*
Female
Asian/Pacific Islander
Black/African American
Hispanic
Native American

1.28* (.13)
1.40** (.19)
0.97 (-.02)
1.50 (.22)
1.11 (.06)
0.93 (-.04)
0.79 (-.13)

0.88 (-.07)
2.37 (.48)
0.77 (-.14)
1.53 (.23)
1.67 (.28)
0.78 (-.14)
0.32 (-.63)

1.40** (.19)
1.51** (.23)
1.03 (.02)
1.51 (.23)
1.05 (.03)
0.74 (-.17)
1.38 (.18)

1.04 (.02)
0.85 (-.09)
0.79 (-.13)
1.36 (.17)
1.75 (.31)
2.11 (.41)
1.24 (.12)

Academic background
Cumulative GPA
Math/reading achievement
College expectation
Math self-efficacy**
School engagement
Transfer

2.38** (.48)
1.02 (.01)
1.81* (.33)
0.86* (-.08)
1.61* (.26)
1.23 (.11)

2.92** (.59)
1.05 (.03)
4.56 (.84)
0.48** (-.41)
2.66 (.54)
0.80 (-.12)

2.38** (.48)
1.01 (.01)
1.50 (.22)
0.93 (-.04)
1.73* (.30)
1.12 (.06)

1.97** (.37)
1.03 (.02)
1.33 (.16)
0.79 (-.13)
1.48 (.22)
2.82* (.57)

1.17 (.09)
0.83 (-.10)

1.28 (.14)
0.82 (-.11)

1.14 (.07)
0.85 (-.09)

0.96 (-.02)
0.82 (-.11)

0.69 (-.20)
1.50** (.22)

0.15* (-1.04)
3.25* (.65)

0.78 (-.14)
1.42* (.20)

1.63 (.27)
1.56* (.25)

0.85 (-.09)
0.92 (-.04)
0.87 (-.08)
0.34** (-.59)

0.99 (-.01)
0.53 (-.36)
1.61 (.26)
0.15** (-1.07)

0.99 (.00)
1.09 (.05)
0.90 (-.06)
0.36** (-.57)

0.35* (-.58)
0.97 (-.02)
0.43 (-.47)
0.36** (-.57)

Parameter
Student-Level Variables
Student Controls

Financial access and resources
College afford. importance
Financial aid avail. importance
Mediating Readiness Factors
College readiness
Quantitative readiness*
Mediating Enrollment Factors
STEM major
STEM departer
STEM joiner
2-year start institution
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Table 30 (continued)
All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

Student body composition
SEC**
Percentage minority

1.14 (.07)
0.89 (-.06)

0.34 (-.60)
2.20 (.44)

1.19 (.10)
0.78 (-.13)

1.00 (.00)
1.26 (.13)

School resources
Percentage teachers full cert.
Learning hindered by facilities*
Learning hindered by equipment

1.00 (.00)
0.92 (-.04)
1.04 (.02)

1.01 (.01)
0.53** (-.35)
1.83* (.33)

1.00 (.00)
0.91 (-.05)
1.08 (.04)

0.99 (.00)
0.96 (-.02)
0.93 (-.04)

School structures
Urban
Rural

1.22 (.11)
0.95 (-.03)

1.62 (.27)
2.44 (.49)

1.28 (.13)
0.91 (-.05)

0.98 (-.01)
0.90 (-.06)

Parameter
School-Level Variables
School Inputs

Note. OR = odds ratio; ES = effect size. Asterisk(s) next to variable name indicate(s) statistically
significant differences in parameter estimates across low, middle, and high SEC school settings.
*p < .05. **p < .01.
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Table 31
SEC Mechanisms Model Results for Odds of Graduating Versus Not Graduating (Model 5)
All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

Demographic background
SES*
Traditional family structure
Female
Asian/Pacific Islander
Black/African American
Hispanic
Native American

1.29* (.14)
1.36** (.17)
0.99 (.00)
1.25 (.12)
1.15 (.08)
0.92 (-.04)
0.97 (-.02)

1.01 (.00)
1.50 (.22)
0.64 (-.24)
1.37 (.17)
2.01 (.38)
0.86 (-.08)
1.97 (.37)

1.42** (.20)
1.53** (.24)
1.07 (.04)
1.17 (.09)
1.03 (.02)
0.70 (-.19)
1.30 (.14)

1.09 (.05)
0.85 (-.09)
0.77 (-.14)
1.52 (.23)
1.97 (.37)
2.13 (.42)
1.16 (.08)

Academic background
Cumulative GPA
Math/reading achievement
College expectation
Math self-efficacy**
School engagement
Transfer

2.31** (.46)
1.02 (.01)
1.87* (.35)
0.86* (-.08)
1.57* (.25)
1.35 (.16)

1.87 (.35)
1.02 (.01)
2.77 (.56)
0.48** (-.40)
1.62 (.27)
1.30 (.14)

2.29** (.46)
1.01 (.01)
1.62 (.27)
0.93 (-.04)
1.75* (.31)
1.18 (.09)

2.01** (.39)
1.04 (.02)
1.43 (.20)
0.74* (-.17)
1.32 (.15)
3.43* (.68)

1.07 (.04)
0.89 (-.07)

0.61 (-.27)
0.83 (-.10)

1.10 (.05)
0.89 (-.06)

0.90 (-.06)
0.91 (-.05)

0.97 (-.02)
1.51** (.23)

9.96 (1.27)
3.00* (.61)

0.93 (-.04)
1.48** (.22)

1.60 (.26)
1.54* (.24)

0.85 (-.09)
0.88 (-.07)
0.88 (-.07)
0.36** (-.56)

1.19 (.09)
0.28 (-.70)
0.98 (-.01)
0.19** (-.92)

0.99 (-.01)
1.05 (.03)
0.90 (-.06)
0.35** (-.58)

0.36* (-.57)
1.04 (.02)
0.45 (-.44)
0.38** (-.53)

0.86 (-.08)
1.13 (.07)
1.14 (.07)

0.86 (-.08)
1.67 (.28)
1.35 (.16)

0.86 (-.08)
1.18 (.09)
1.05 (.03)

0.89 (-.07)
1.11 (.06)
1.81 (.33)

Parameter
Student-Level Variables
Student Controls

Financial access and resources
College afford. importance
Financial aid avail. importance
Mediating Readiness Factors
College readiness**
Quantitative readiness
Mediating Enrollment Factors
STEM major
STEM departer
STEM joiner
2-year start institution
Individual Peer Influences
Friends academic habits
Friends dropped out
Friends college intentions
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Table 31 (continued)
All Schools
OR (ES)

Low SEC
OR (ES)

Middle SEC
OR (ES)

High SEC
OR (ES)

Student body composition
SEC
Percentage minority

1.12 (.06)
1.05 (.03)

0.12** (-1.17)
2.24 (.45)

1.19 (.10)
0.85 (-.09)

1.10 (.05)
0.72 (-.18)

School resources
Percentage teachers full cert.
Learning hindered by facilities**
Learning hindered by equipment

1.00 (.00)
0.96 (-.02)
0.97 (-.02)

1.01 (.01)
0.37* (-.55)
3.03** (.61)

1.00 (.00)
0.91 (-.05)
0.99 (-.01)

0.99 (.00)
1.13 (.07)
0.92 (-.04)

School structures
Urban**
Rural

1.32 (.15)
1.12 (.06)

0.53 (-.35)
1.22 (.11)

1.40* (.19)
1.03 (.02)

1.08 (.04)
0.77 (-.14)

Parameter
School-Level Variables
School Inputs

Compositional Peer Influences
Mean friends academic habits
Mean friends dropped out**
Mean friends college intentions

1.00 (.00)
16.04* (1.53)
0.91 (-.05)
0.27** (-.72) 0.002** (-3.38) 0.34* (-.59)
2.16 (.43)
0.11 (-1.23)
1.87 (.35)

3.06 (.62)
0.61 (-.28)
9.03* (1.22)

School Practices and Policies
Academic environment
Academic press**
Carnegie units
Mathematics pipeline**

0.87 (-.08)
0.96 (-.03)
1.01 (.00)

1.32 (.15)
0.64** (-.25)
1.74 (.31)

0.88 (-.07)
0.97 (-.02)
1.03 (.02)

0.71* (-.19)
0.97 (-.02)
0.64 (-.25)

Teaching climate
Teacher quality**
Teacher morale

0.93 (-.04)
0.93 (-.04)

0.03* (-1.94)
0.92 (-.05)

0.96 (-.02)
0.89 (-.07)

1.36 (.17)
1.33* (.16)

Disciplinary climate
School safety
Classroom disruption

0.84 (-.10)
1.32 (.15)

0.74 (-.17)
5.74 (.97)

0.88 (-.07)
1.30 (.15)

0.48 (-.41)
0.75 (-.16)

College-going culture
College facilitation
College attendance

0.87* (-.08)
0.85 (-.09)

0.74 (-.17)
1.84 (.34)

0.90 (-.06)
0.81 (-.12)

0.79* (-.13)
0.92 (-.04)

Note. OR = odds ratio; ES = effect size. Asterisk(s) next to variable name indicate(s) statistically
significant differences in parameter estimates across low, middle, and high SEC school settings.
*p < .05. **p < .01.
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Table 32
Multivariate Test for Global Differential Effects Across High School SEC Settings (Graduation Outcome)
df

LogLikelihood

Scaling
Factor

∆ ଶ
(Scaled)

∆df

7
11

-6,721.78
-6,715.86

9.99
7.52

–
3.70

–
4

13,457.56 13,502.78
13,453.72 13,524.78

Isolated SEC Effects Model
Constrained model
27
Unconstrained model
71

-6,262.00
-6,221.07

4.46
2.91

–
41.79

–
44

12,578.00 12,752.42
12,584.14 13,042.80

-6,231.42
-6,177.07

4.40
2.77

–
60.89

–
48

12,520.85 12,708.19
12,508.15 13,005.57

-6,137.22
-6,068.64

4.01
2.58

–
78.95*

–
56

12,340.45 12,553.63
12,315.28 12,890.22

-6,077.48
-5,981.40

3.22
1.98

–
149.20**

–
86

12,250.96 12,561.04
12,230.81 13,096.45

Parameter

AIC

BIC

Model 1
Total SEC Effects Model
Constrained model
Unconstrained model
Model 2

Model 3
Readiness Mediators Model
Constrained model
29
Unconstrained model
77
Model 4
Enrollment Mediators Model
Constrained model
33
Unconstrained model
89
Model 5
SEC Mechanisms Model
Constrained model
48
Unconstrained model
134

Note. AIC = Akaike information criterion; BIC = Bayesian information criterion. Likelihood ratio test
Chi-square difference testing computed using -2 times the difference of log likelihoods (with scaling
correction). Statistically significant Chi-square value indicates measurement non-invariance and that
taken a whole, the parameters in the model differed significantly across high school SEC settings.
*p < .05. **p < .01.
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Table 33
Univariate Parameter Tests for Differential Effects Across SEC Contexts (Graduation Outcome)
Parameter

Model 2:
Model 1:
Isolated
Total
SEC Effects SEC Effects

Model 3:
Readiness
Mediators

Model 4:
Model 5:
Enrollment
SEC
Mediators Mechanisms

Student-Level Variables
Student Controls
Demographic background
SES
Traditional family structure
Female
Asian/Pacific Islander
Black/African American
Hispanic
Native American

5.69
–
–
–
–
–
–

5.51
2.52
0.06
2.07
0.29
2.63
5.28

7.34*
3.30
0.58
0.50
0.42
1.68
3.13

13.11**
6.37*
1.41
0.02
0.63
2.20
3.44

6.25*
3.22
4.87
0.26
1.14
2.51
0.09

Academic background
Cumulative GPA
Math/reading achievement
College expectation
Math self-efficacy
School engagement
Transfer

–
–
–
–
–
–

0.35
0.78
4.98
22.23**
0.09
1.92

1.21
0.80
4.58
9.61**
0.57
3.33

0.88
1.03
3.76
202.20**
1.08
3.23

0.47
0.63
0.58
14.55**
0.48
4.45

Financial access and resources
College afford. importance
Financial aid avail. importance

–
–

1.08
0.06

2.56
0.06

0.57
0.01

4.18
0.07

–
–

–
–

42.09**
2.94

-50.07
7.86*

42.64**
2.98

–
–
–
–

–
–
–
–

–
–
–
–

2.76
0.79
2.23
5.82

2.69
2.77
0.71
1.84

–
–
–

–
–
–

–
–
–

–
–
–

0.03
0.56
2.99

Mediating Readiness Factors
College readiness
Quantitative readiness
Mediating Enrollment Factors
STEM major
STEM departer
STEM joiner
2-year start institution
Individual Peer Influences
Friends academic habits
Friends dropped out
Friends college intentions
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Table 33 (continued)
Parameter

Model 1:
Model 2:
Total
Isolated
SEC Effects SEC Effects

Model 3:
Readiness
Mediators

Model 4:
Model 5:
Enrollment
SEC
Mediators Mechanisms

School-Level Variables
School Inputs
Student body composition
SEC
Percentage minority

0.29
–

1.35
1.08

3.94
0.28

26.19**
1.76

-10.50
0.95

School resources
Percentage teachers full cert.
Learning hindered by facilities
Learning hindered by equipment

–
–
–

1.89
1.32
0.46

1.57
7.60*
1.80

2.67
7.16*
5.64

1.70
24.70**
-16.31

School structures
Urban
Rural

–
–

1.95
29.78**

0.94
50.52**

1.16
-9.73

17.19**
0.99

–
–
–

–
–
–

–
–
–

–
–
–

-65.08
19.81**
5.22

Academic environment
Academic press
Carnegie units
Mathematics pipeline

–
–
–

–
–
–

–
–
–

–
–
–

15.06**
-9.64
16.57**

Teaching climate
Teacher quality
Teacher morale

–
–

–
–

–
–

–
–

14.53**
5.70

Disciplinary climate
School safety
Classroom disruption

–
–

–
–

–
–

–
–

2.27
3.10

College-going culture
College facilitation
College attendance

–
–

–
–

–
–

–
–

1.55
2.03

Compositional Peer Influences
Mean friends academic habits
Mean friends dropped out
Mean friends college intentions
School Practices and Policies

Note. Likelihood ratio test comparing fully unconstrained model against a nested model with equality
constraint imposed for selected parameter (df = 2; with scaling correction). Statistically significant Chisquare value indicates differential effects for parameter across low, middle, and high SEC school settings.
*p < .05. **p < .01.
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Table 34
Model Fit Indices Testing Differential Effect of SEC (SES-SEC Cross-Level Interaction)
Outcome

df

LogLikelihood

Scaling
Factor

∆ ଶ
(Scaled)

∆df

-8,253.34
-8,246.56

3.11
3.04

–
189.04**

–
1

16,598.68 16,932.13
16,587.12 16,927.83

-2,871.87
-2,867.68

2.60
2.47

–
8.59*

–
2

5,789.74
5,785.36

5,944.66
5,953.75

-2,617.26
-2,615.08

2.69
2.59

–
3.03

–
2

5,280.51
5,280.16

5,429.09
5,441.65

AIC

BIC

Enrollment
Isolated SEC Effects Model
Full sample model
46
Interaction model
47
γ11 = 0.10, SE = 0.07, p = .13
Persistence
Isolated SEC Effects Model
Full sample model
23
Interaction model
25
γ11 = 0.02, SE = 0.10, p = .81
Graduation
Isolated SEC Effects Model
Full sample model
23
Interaction model
25
γ11 = 0.01, SE = 0.09, p = .89

Note. AIC = Akaike information criterion; BIC = Bayesian information criterion. Full sample of all
public high schools across all SEC settings. Likelihood ratio test computed using -2 times the difference
of log likelihoods (with scaling correction) between interaction model and nested isolated SEC effects
model. Interaction models included a random effect cross-level interaction between SES and SEC.
γ11 reflects the parameter estimate of the SES*SEC cross-level interaction effect in each respective
interaction model.
*p < .05. **p < .01.
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Figure 1. Visual representation for the leaky college pipeline and hypothesized differential departure rates
for students at key milestones of college enrollment, persistence, and graduation based on high school
socioeconomic composition (SEC) context at low, middle, and high SEC schools.
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Figure 2. Conceptual framework for current study that views the likelihood of college enrollment,
persistence, and graduation as a function of the interrelationship between high school socioeconomic
composition context and other student- and school-level factors.
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Figure 3. Schematic for student subsamples and outcome variables used for current study. Subsample for
each outcome include students who remain in pipeline from prior outcome and is reflected in right braces.
Outcomes are modeled twice; first, for entire sample of all students in all schools, and second, in
simultaneous models to compare differential effects across students in low, middle, and high SEC schools.
Unweighted sample sizes rounded to the nearest ten as required by NCES.
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Figure 4. Schematic for student success along the college pipeline based on high school SEC setting. Right
braces reflect students who remained in pipeline from prior outcome. Numbers reflect the students
persisting along the pipeline from a hypothetical starting group of 100 students in low, middle, or high SEC
schools and are based on the descriptive statistics in Table 2. All sample sizes based off weighted estimates.
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Appendix 1
Measurement Models for Variables Derived From Factor Scores
Factor; ELS:2002 Name

Variable Description; Scale

Factor Loading; Variance

College readiness
F2HSSTAT (derived)

High school completion status
1 = did not graduate; 2 = completed high school (i.e, GED);
3 = delayed graduate; 4 = on-time graduate
F1RHTUN
Total Carnegie units earned in high school
Continuous scale from 0.00 to 39.50
F1RAGPH
High school grade point average, honors weighted
Continuous scale from 0.00 to 4.59
Percent of Variance Explained
Quantitative readiness
F1TXMSTD

12th-grade standardized mathematics assessment score
Continuous scale from 19.82 to 79.85
F1RMAPIP
Highest level of mathematics completed
1 = no math; 2 = non-academic; 3 = low academic; 4 = middle
academic; 5 = middle academic II; 6 = advanced I;
7 = advanced II/pre-calculus; 8 = advanced III/calculus
F1RSCPIP
Highest level of science completed
1 = no science; 2 = primary physical science; 3 = secondary
physical science and basic biology; 4 = general biology;
5 = chemistry 1 or physics 1; 6 = chemistry 1 and physics 1;
7 = chemistry 2, physics 2, or advanced biology; 8 = chemistry
and physics level 7
F1RAPMA and
AP mathematics and science courses completed
F1RAPSC (derived)
1 = 0 courses; 2 = 1 course; 3 = 2 courses; 4 = 3 or more courses
Percent of Variance Explained
Math self-efficacy
BYS89A
BYS89B
BYS89L
BYS89R
BYS89U

Can do excellent job on math tests
Can understand difficult math texts
Can understand difficult math class
Can do excellent job on math assignments
Can master math class skills
1 = almost never; 2 = sometimes; 3 = often; 4 = almost always
Percent of Variance Explained

.746
.824
.619
68.7%
.769
.870

.750

.590
66.6%
.794
.803
.838
.851
.848
74.0%
(continued)
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Appendix 1 (continued)
Factor; ELS:2002 Name

Variable Description; Scale

Factor Loading; Variance

Friends academic habits
BYS90A
Important to friends to attend classes regularly
BYS90B
Important to friends to study
BYS90D
Important to friends to get good grades
1 = not important; 2 = somewhat important; 3 = very important
Percent of Variance Explained
Learning hindered by facilities
BYA50A
Learning hindered by poor condition of buildings
BYA50B
Learning hindered by poor heating/air/light
BYA50C
Learning hindered by poor science labs
BYA50D
Learning hindered by poor fine arts facilities
BYA50E
Learning hindered by lack of space
BYA50F
Learning hindered by poor library
1 = not at all; 2 = very little; 3 = to some extent; 4 = a lot
Percent of Variance Explained
Learning hindered by equipment
BYA50G
Learning hindered by lack of texts/supplies
BYA50H
Learning hindered by too few computers
BYA50I
Learning hindered by lack of multi-media
BYA50K
Learning hindered by poor voc/tech equipment/facilities
1 = not at all; 2 = very little; 3 = to some extent; 4 = a lot
Percent of Variance Explained
Academic press
F1A38B
F1A38D
F1A38E
F1A38G
F1A38L

Teachers press students to achieve
Learning is high priority for students
Students expected to do homework
Classroom activities are highly structured
Counselors/teachers encourage enrollment in academic classes
1 = not at all accurate; 2 = not at all-somewhat accurate;
3 = somewhat accurate; 4 = somewhat-very accurate;
5 = very accurate
Percent of Variance Explained
Teacher quality
BYS20E
BYS20F
BYS20G

The teaching is good
Teachers are interested in students
Teachers praise effort
1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree
Percent of Variance Explained

.745
.764
.691
69.2%
.836
.821
.778
.709
.690
.631
62.5%
.606
.824
.877
.567
63.9%
.792
.680
.651
.642
.576

55.6%
.652
.808
.536
62.6%
(continued)
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Appendix 1 (continued)
Factor; ELS:2002 Name

Variable Description; Scale

Factor Loading; Variance

Teacher morale
F1A38C

Teacher morale is high
1 = not at all accurate; 2 = not at all-somewhat accurate;
3 = somewhat accurate; 4 = somewhat-very accurate;
5 = very accurate
F1A38H
Many teachers are negative about students
F1A38M
There is often conflict between teachers and administrators
1 = very accurate; 2 = somewhat-very accurate;
3 = somewhat accurate; 4 = not at all-somewhat accurate;
5 = not at all accurate
Percent of Variance Explained
School safety
BYS20J
BYS20M
BYS20N

Does not feel safe at this school
There are gangs in school
Racial/ethnic groups often fight
1 = strongly agree; 2 = agree; 3 = disagree; 4 = strongly disagree
Percent of Variance Explained
Classroom disruption
BYS20D
BYS20K
BYS20L

Other students often disrupt class
Disruptions get in way of learning
Misbehaving student often get away with it
1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree
Percent of Variance Explained
College facilitation
F1A20A
F1A20B
F1A20D
F1A20E

% of 12th graders attend college application programs
% of 12th graders attend programs on financial aid
% of 12th graders attend college fairs
% of 12th graders attend meetings with college representatives
1 = None; 2 = 1-10 percent; 3 = 11-24 percent;
4 = 25-49 percent; 5 = 50-74 percent; 6 = 75-100 percent
Percent of Variance Explained

.607

.571
.691

59.2%
.440
.685
.634
56.0%
.445
.552
.617
52.6%
.821
.889
.572
.581
63.5%

Note. Factor scores were computed using a generalized or weighted least squares (WLS) extraction
method. WLS estimators do not assume multivariate normality like maximum likelihood estimation
methods, an assumption that could be violated when using ordinal items (Finney & DiStefano, 2006).
Derived variables (F2HSSTAT, F1RAPMA, and F1RAPSC) were transformed from their original values
into ordinal variables before factor analysis.
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