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Why do low-income students achieve lower test scores and attain less education than 

their better off peers? Can we close these gaps through redistribution of school funds? 

Fifty years ago the Coleman Report (Coleman et al., 1966) suggested that school 

resources had surprisingly little to do with these achievement gaps, and that school 

segregation, along with family background, were the primary drivers. In this dissertation 

I present two studies on two nationally representative cohorts of high school students 

(high school class of 1992 and 2004). In Study 1, I describe the differences between low-

income and well-off students’ families (income, structure, home-language, and parental 

education), school resources (class size and teacher salary), student body characteristics, 

school and family interpersonal processes, and finally educational outcomes (test scores 
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and attainment). In Study 2, I pursue a structural model to determine whether school 

resources or family characteristics relate more strongly to students’ outcomes, and to 

identify the mechanisms of influence. In both studies I explore changes in these relations 

for the two cohorts. Results from Study 1 indicate that low-income students differ from 

well off students on their family characteristics, characteristics of peers in school, and 

outcomes, but differences are slight on school funding or resources. Findings from Study 

2 indicate that family background and school segregation relate the strongest to students’ 

outcomes with school funding and resources showing only weak relations.  
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Introduction 

In 1966, the Coleman Report (Coleman et al., 1966) provided one of the first 

systematic views of how differences in family and school environments conspire to 

produce better educational opportunity for some children than others. In the Coleman 

Report, educational opportunity was made to mean systemic variance in school and 

family characteristics and in educational outcomes related to a key demographics factor 

(e.g., race or family income). The Coleman Report was mandated by the U.S. Congress 

arguably in response to the landmark Supreme Court decision in Brown v. Board of 

Education. In Brown the court ruled that education “is a right that must be made available 

to all on equal terms” (Brown v. Board of Education, 1954; p. 493) and brought attention 

to the idea that children’s family background may determine their educational 

opportunity (Viteritti, 2007). 

 In the 60 years since, educational opportunity has continued to be debated as 

advocates in a number of states (Escue, Thro, & Wood, 2011) have argued that schools 

attended by low-income students are provided with inferior resources (e.g., school district 

funding) compared to schools attended by well-off students, thus creating unequal 

educational opportunity. Many states have responded by adding funds to school districts 

serving low-income students (Corcoran, Evans, Godwin, Murray, & Schwab, 2004). This 

particular effort has been so successful that funding of school districts has become largely 

decoupled from the local level of family income (Corcoran et al., 2004; Wilson, 
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Lambright, & Smeeding, 2006). Despite all of this legal and policy attention to school 

resource redistribution, however, students’ educational outcomes still vary systematically 

with their background. Well-off White students continue to perform better than most 

other groups of students (whether defined by race or family income) in achieving such 

educational outcomes as achievement or attainment (Bailey & Dynarski, 2011; Coleman 

et al., 1966; Corcoran et al., 2004; Reardon, 2011). The available evidence shows that 

districts that added funds to schools serving low-income students saw students’ 

achievement increase (Card & Payne, 2002). However, on the national level, the 

relationship between family income and student achievement and attainment has 

strengthened, not weakened (Bailey & Dynarski, 2011; Reardon, 2011); students from 

low-income families now underperform their wealthy peers by a wider margin than they 

did in the 1970s (Reardon, 2011).  

The field’s understanding of the reasons why low-income students underperform 

their well off peers is hindered by a few limitations in prior work. First, children’s school 

outcomes are influenced both by school and family factors (Coleman et al., 1966; Huston 

& Bentley, 2010), yet few studies include both ecosystems in the analyses of educational 

opportunity. Second, although separating structural variables (e.g., family income, 

school’s average class size) from the process variables through which the structural 

variables impact school outcomes has been found illuminating in prior work (e.g., 

interpersonal processes in school and at home; for example see Benner, Graham, & 

Mistry, 2008), few works have modeled such mediated relationships when explaining the 
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relationships between students’ family income and their school outcomes. In the present 

dissertation, I address both of these weaknesses and also extend prior work by testing for 

changes between cohorts.  

This dissertation consists of two studies focused on high school students. Study 1 

carefully revisits analyses echoing the Coleman Report (Coleman et al., 1966), describing 

the mean differences between low-income and well-off students’ school outcomes, 

family characteristics, school resources, school segregation, and school and family 

functioning. I conduct such analyses for two different cohorts of high school students, the 

high-school classes of 1992 and 2004. Between-cohort analyses in Study 1 describe the 

changes over a twelve-year period in gaps between well-off and low-income students on 

these indicators.  

Study 2 takes a multivariate approach to studying the predictors of educational 

outcomes over time. Building on lessons from the Coleman Report (Coleman et al., 1966) 

and on the principles of the bioecological model of human development (Bronfenbrenner 

& Morris, 2007), I model the way students’ family income relates to school and family 

characteristics and explain how family income and the other indicators of students’ social 

address (defined further below) translate into academic outcomes (achievement and 

attainment).  Finally, by studying the school and family context in two cohorts, I test 

cross-cohort differences in social address of low-income and well-off students and even 

differences in the mechanisms though which social address relates to educational 

outcomes.  
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Conceptual Framework 

The key premise of this dissertation is that the characteristics of the school an 

adolescent attends (e.g., class size) and of their family and home environment (e.g., 

parental education) impact the adolescent’s educational outcomes. In the present 

dissertation, I not only test for the presence of these relations, but also explain 

mechanisms through which family characteristics and school resources relate to students’ 

educational outcomes. I rely on the bioecological model of human development 

(Bronfenbrenner & Morris, 2007) to conceptualize the relevant mediating processes. 

The Bioecological Model of Human Development 

The bioecological model (Bronfenbrenner & Morris, 2007) views development as 

driven by proximal processes – direct, sustained, repetitive interactions between an 

individual and the people or institutions in their immediate environment. These proximal 

processes act on the person, but the person’s characteristics are also important and shape 

the process. The proximal processes are thus bidirectional – the environment acts on the 

person and the person acts back on the environment.  

To understand a person’s developmental trajectory, one must grasp the person’s 

social address, namely the summative information of the person’s contexts (e.g., family 

characteristics, school characteristics, and friend group, Brofenbrenner, 1989; Huston & 

Bentley, 2009). For example, when considering the classroom behavior of children from 
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single-parent families, what matters beyond their family characteristics may be the 

characteristics of their neighborhood and the characteristics of their teachers.  

The person and his or her proximal processes are nested in broader contexts 

constituting distal processes, which influence the proximal processes. Thus, a proximal 

process, such as a parent-child interaction, can be impacted by distal processes such as 

changes in the labor market or changes in the neighborhood. Two important implications 

stem from the interactions between distal and proximal processes. First, for a distal 

process (e.g., an economic crisis) to affect the person, it must affect his or her proximal 

processes. Such a distal change must somehow impact one’s family, friends, or other 

immediate contexts for it to impact the person (Bronfenbrenner & Morris, 2007). Second, 

since an individual exists in multiple distal contexts (e.g., school, family), these systems 

interact with each other. For example, the characteristics of a child’s school may impact 

the way the child’s family is involved in the child’s education; for example as Benner and 

colleagues (2008) found, adolescents in larger schools were monitored more closed by 

their parents.  

The bioecological model thus offers a useful framework for understanding why 

two variables are (or are not) related. First, imagine a change in school functioning 

making a meaningful positive impact on a student’s learning; however, if other parts of 

this student’s social address (e.g., family environment or neighborhood) are deteriorating 

at the same time, and negatively impacting his or her learning, the student’s overall 

learning may not show any change. Second, a school policy may fail to impact a student 
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because it depends on influencing multiple intermediate steps before reaching the 

student; if it fails to impact these proximal processes, the impact of this policy change 

becomes blunted.  

The Model for the Present Study 

In this dissertation, I utilize constructs from the bioecological model 

(Bronfenbrenner & Morris, 2007), namely proximal processes, distal processes, social 

address, mediating processes, and allowing constructs from school and family contexts 

(or systems) to influence each other. I compare the relation of family income with 

educational opportunity in students from two national cohorts of high-school students 

(Figure 1). I conceptualize the present study around four broad aspects of students’ social 

address (Bronfenbrenner, 1989). First, I study high school students from two cohorts that 

are separated by 12 years. As will be highlighted below, the two cohorts under study 

experienced quite different families and schools growing up. Second, family income and 

characteristics play a key role in determining student outcomes, thus I use family income 

as the main lens through which I categorize students within a cohort. In Study 1, I 

explicitly categorize well-off students as those whose families were in the wealthiest 20% 

of the sample, and low-income students as those whose families were in the poorest 20% 

of families. In Study 2, I use family income as a predictor in a multivariate analytic 

model. However, key family characteristics (single parent, low parent education, and not 

speaking English at home) are related both to low family income and to low youth 
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outcomes (McLanahan, 2004) and are included as additional indicators of “family 

disadvantage”.  Third, school resources (school district expenditures, average teacher 

salary, and average class size) are highlighted as components of the school environment 

that are influenced by school finance policy. Finally, student body composition is used as 

a measure of segregation of students among public schools based on race, poverty, and 

educational need. Student body composition is contrasted with school resources as a 

component of the school environment not easily changed by fiscal policy. 

These aspects of social address act as the distal processes which impact students’ 

educational outcomes (achievement and attainment) through proximal interpersonal 

processes. Based on the availability of data and prior work, I focus on at-home processes 

(schoolwork supervision and school discussion) for family interpersonal processes, and 

student-teacher relationship and feelings of safety for school interpersonal processes. As 

highlighted above, the distal characteristics of schools can operate through proximal 

family processes and vice versa, so I will also estimate these cross system effects 

(Bronfenbrenner & Morris, 2007). 

The selection of the specific indicators is guided both by prior literature (see 

Background) and by available data. Because I use data collected prior to the present 

project, I must rely on the indicators already present in the data. Finally, because I 

compare two cohorts, I select only indicators that were measured identically in both data 

sets.  
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Figure 1. Simplified conceptual model for Study 2.   
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Background 

In this section, I use the Coleman Report (Coleman et al., 1966) as a starting point 

to debate educational opportunity; I then provide historical background for the changes in 

schools and families over the last half-century. As shown below, school resources have 

become more evenly distributed among students from well-off and low-income families, 

all the while family background has become much more unevenly distributed, and school 

segregation along racial and economic lines has stubbornly persisted. After the historical 

overview, I highlight the specific social address characteristics (school resources, school 

segregation, family income and characteristics) that matter to students’ academic 

outcomes. I then outline the kind of interpersonal processes in school and at home that 

can explain how social address factors impact students’ outcomes. The indicators that are 

under study in this paper are not comprehensive. Although guided by prior work, I am 

also constrained by the indicators present in the datasets used. At times, this results in my 

usage of a proxy (e.g., teacher salary) for a more desirable indicator not present in the 

data (e.g., teacher’s in-subject expertise; see Figlio, 1997).  

The Coleman Report: Educational Opportunity Driven by Segregation and Family 

Characteristics 

No conversation about inequality of educational opportunity is complete without a 

look back at the eponymous report by Coleman and colleagues (1966). The report, often 
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referred to as the Coleman Report (also referred to as the Report in this work) resulted 

from a Congress-mandated study on differences in schooling environments among 

students of many races, but primarily focuses on the differences between White and 

Black students.  

The Coleman Report aimed to answer four broad questions: (1) To what extent 

are students racially segregated in schools?; (2) To what extent do schools (attended by 

different racial groups) offer equal educational opportunity, as measured by a number of 

school resources criteria (school inputs)?; (3) What are the school outputs (standardized 

test scores) for the different racial groups?; and, finally, (4), What relationship exists 

between school inputs and school outputs? The Report consisted of a national sample of 

schools where a standardized test was administered to students in first, third, sixth, ninth, 

and twelfth grades. Surveys were also administered to teachers and principals.   

The first resounding conclusion of the Report was that American students in 1965 

attended schools highly segregated by race. For the two largest racial groups (Whites and 

Blacks), the segregation was almost absolute, as most students attended schools where 

students of the same race represented over 90% of the student body. Second, the Report 

pointed out early and often that school characteristics (called school inputs in the Report), 

such as class size, school facilities, curriculum features and teacher characteristics, were 

determined more by the school’s geographic region and urbanicity than the student 

body’s racial composition. For example, on the national level, the average class size for 

White students was 31students, whereas for Black students it was 34 students, a clear 
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racial difference. However, for students in metropolitan Southern schools this 

relationship was reversed; the average Black student’s class had 30 students, and an 

average White student’s class had 34 students (Coleman et al., 1966, Table 2). The 

takeaway from this finding was that school characteristics were heavily dependent on 

factors not measured by the study, such as local school policy, including school 

financing. 

One aspect of school inputs where race mattered a lot was the composition of the 

student body (Coleman et al., 1966). Due to the high degree of racial segregation, the 

schools attended by average White students differed greatly from schools attended by 

Black students, or students of other racial groups. As a result, students in schools 

attended by White students were more likely to enroll in college preparatory courses, had 

mothers with more education, and lived in smaller families than students in schools 

attended by Black students.  

The Coleman Report measured school outputs as standardized test scores. 

Reporting on the t-scores (mean of 50, standard deviation of 10), the White students in 

12th grade showed a median score of 52 points, whereas their Black counterparts scored 

41.1 points – almost a full standard deviation lower. However, an arguably more 

important finding was that the test score gap between White and Black students was 

equally wide in 1st grade (9.25 points, or 0.9 standard deviation difference). This finding 

is echoed in current evidence that much of the variation in school performance (and later 
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life outcomes such as educational attainment) can be traced back to the child’s first five 

years (see Huston & Bentley, 2010 for a review).  

Finally, Coleman and his team (1966) tried to estimate which school inputs and 

student characteristics were related to student achievement. First, when the authors 

controlled for each student’s socioeconomic background (i.e., family characteristics), 

most of the association between school factors and achievement diminished. This finding 

indicated that when one observes class size relating to lower achievement, this may not 

be due to the class size itself, but rather, to the kinds of students who are likely to attend a 

school with large classes. Overall, school inputs (teacher, classroom, and school 

characteristics) accounted for about 10% of White students’ and 20% of Black students’ 

academic performance. That is, between 80% and 90% of variance in achievement was 

not explained by measured school inputs.  

One school characteristic with a strong association with student achievement was 

the composition of the student body. Students from all groups learned more when their 

peers in school were better achievers and were from families with more education. Black 

students also learned better when they were in less segregated schools.  

The analyses presented in the Coleman Report were largely descriptive and rely 

on cross-sectional data, but the Report is key to the present dissertation. For one, the 

Report set the tone for much of the science that followed. Second, the Report split school 

inputs into school resources (e.g., class size or teacher qualifications) and student body 

composition (e.g., racial composition or average family income), an important addition to 
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the empirical literature. School resources can possibly be improved with higher 

educational spending (i.e., hire more, better qualified teachers), whereas student body 

composition is determined by the community served by the school, and thus is harder to 

impact by educational spending. In the present dissertation, I revisit some of the 

questions asked by Coleman Report with longitudinal data collected on students born 25 

to 40 years later. 

Legal Battles Challenge Inequitable Distribution of School Funds 

The Coleman Report (Coleman, et al., 1966) was the main research endeavor into 

educational opportunity in the 1960s, but in courts across the nation, a different debate 

had been brewing, and has been ongoing since. The Report was a response to the 1954 

U.S. Supreme Court ruling in Brown v. Board of Education, which outlawed racially 

segregated schools. Following this decision and its implementation, courts began 

handling complaints that economic segregation between school districts was also 

detrimental to low-income students’ educational opportunity and was, in fact, 

unconstitutional. The first case won in this realm was Serrano v. Priest, decided by the 

California Supreme Court in 1971. The chief argument of the Serrano case was that 

because school systems are funded by local property taxes, property-poor districts are 

forced either to endure underfunded school systems (robbing students of educational 

opportunity) or to levy unfairly high taxes onto its already poor residents (Sutton, 2008). 

The California Supreme Court agreed with this argument, relying on the “equal 
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protections” clause of the 14th Amendment of the U.S. Constitution, as well as on the 

California Constitution’s guarantee of fair and equitable education for all citizens of the 

state. The importance of the state-level clause would be highlighted mere two years later. 

In a 1973 ruling on a case that originated from Texas (San Antonio ISD v. Rodriguez), the 

U.S. Supreme Court ruled that the “equal protections” clause alone was not enough to 

deem a school funding system entirely dependent on local property taxes 

unconstitutional.  

As a consequence of the Serrano and Rodriguez rulings, the fight over school 

funding and economic school segregation have moved to the states. Over the past 45 

years, all states in the union experienced either an attempt to amend the state constitution, 

or a court case, or both, as means of addressing the unequal distribution of school funding 

among low-income and well-off districts (Enrich, 1995; Sutton, 2008). The advocates 

began by arguing that educational opportunity within states must be evenly available to 

all students (demanding redistribution of funds from well-off districts to low-income 

districts) and later demanding that the education available to students be adequate 

(demanding increase in school funds overall).  

The fights concerning distribution of educational funds are still ongoing. As an 

example, let me focus on two recent school funding debates. In Florida, two 

constitutional amendments were passed around the turn of the millennium, which 

mandated that the state is responsible to ensure that all school districts are funded well 

enough to maintain “small-enough” class sizes (Escue et al., 2011). In Texas, an ongoing 
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court battle began with over 600 separate school districts suing the state over the fairness 

of its school finance redistribution processes (Smith, 2012). In August 2014, a district 

judge found that the state was violating the Texas Constitution because the current 

distribution of school funds was inequitable and the overall level of funding was 

inadequate; the state’s attorney general appealed to the Texas Supreme Court 

(McGaughy, 2014; Smith, 2014), but the case has yet to be heard. 

Equality of Educational Opportunity Since Coleman 

In the almost 50 years since the publication of the Coleman Report (Coleman et 

al. 1966), research on the equality of educational opportunity has looked mostly at 

“gaps.” The economic achievement gap is a term often applied to the study of the relation 

between family income and children’s school outcomes (e.g., Corak, 2013; Reardon, 

2011). The family income gap looks at the distance between the income of low-income 

and well-off families (e.g., McLanahan, 2004; Western, Bloome, & Percheski, 2008), and 

finally, the school finance gap describes the differences in school-district funding 

between districts serving low-income and well-off families (e.g., Wilson et al., 2006).  

Before I review the relevant findings about the gaps mentioned above, let me 

pause for a brief methodological note. When examining a “gap” along a continuous 

variable such as family income, two strategies have been frequently employed in the 

literature: First, one can define cut-off values that demarcate the well-off and low-income 

categories. These cutoff points are commonly quantile cutoffs such as the 10th and 90th 
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percentile or the bottom and top quintiles (20th and 80th percentile, respectively). Even 

though the specific cutoffs vary, and are usually dictated by the best available data, 

because all the methodologies rely on quantiles, they are comparable (e.g., see Bailey & 

Dynarski, 2011; Duncan & Murnane, 2011) Second, a correlational, or regression-based 

analyses can speak to the extent that income and other variables (such as achievement) 

systematically vary together (see Reardon & Bischoff, 2011). 

CHANGES IN THE DISTRIBUTION OF FAMILY RESOURCES 

Much of this dissertation builds on the notion that money buys learning. An 

obvious application of this idea is that spending an additional dollar in schools will 

purchase additional learning (whether measured by test scores or attainment). With that 

perspective in mind, changes in the distribution of family income and subsequent parental 

educational investments can lead to diverging destinies (to borrow a term from 

McLanahan, 2004), such that well-off families are racing away from low-income families 

in terms of income, and are translating these earnings into investments in their children’s 

education. All else being equal, low-income families are simply outspent; and if money 

buys learning, they are able to purchase much less of it for their children than well-off 

families. 
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Family Income 

Between 1960 and 2008, the gap in earned income between families earning at the 

20th and 80th percentiles almost doubled (Duncan & Murnane, 2011). Not only have the 

earnings of the poorest 20% of the families stagnated since the late 1970s (Duncan & 

Murnane, 2011), but the average income-to-needs ratio (adjusted for inflation) of these 

families has dropped (Haveman, Sandefur, Wolfe, & Voyer, 2004). Between 1975 and 

1993, the number of extremely poor children has increased: in 1975, 32% of poor 

children lived in extreme poverty (less than 50% of income-to-needs ratio), in 1993 47% 

of poor children did (Morris, 1998). In all, in 1965, the top 10% highest-income families 

with school-aged children earned five times as much as those at the bottom 10% of 

income; by 2010, the top 10% earned eleven times as much as the bottom 10% (Reardon, 

2012; Figure 2) 
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Figure 2. Family income inequality 1970 to 2010. (Reproduced from Reardon (2012)) 

 

Family Structure  

Referring back the idea of social address (Bronfenbrenner, 1989; see Conceptual 

Framework section above), low-income and well-off families differ in many ways 

beyond income. On average, low-income families are more likely to be headed by a 

single parent, to be poor, and to live in a low-income neighborhood, and to have less 

educated parents, than families with higher income (McLanahan, 2004). 

The structure of families in the U.S. has undergone important changes since the 

late 1970s. The prevalence of single-parent female-headed households among low-
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income families increased steadily until 1990, when almost half of poor mothers were 

single (McLanahan, 2004; Seccombe, 2000). Single motherhood and divorce rates have 

increased among wealthier families too, but to a much smaller degree. Single mothers 

earn less than individual parents in married-couple families, and earned less in 2006 in 

real dollars than they did in 1992 (Yoo & Lim, 2009). In fact, Martin (2006) estimated 

that up to 41% of the increase in family income inequality between 1976 and 2000 was 

attributable to the rise in single motherhood. As a result, poverty has become increasingly 

concentrated among female-headed families with children (Bianchi, 1999). Another 

group that has experienced an increase in poverty is children of immigrant parents; this 

trend has also been driven by the increase in overall income inequality and by indicators 

of social disadvantage co-occurring with immigrant status, such as low education and 

limited English proficiency (Van Hook, Brown, & Kwenda, 2004). 

Family Educational Investment 

A good (and relevant) manifestation of the polarization of families is their 

changing monetary investments outside of formal schooling. Corak (2013) argues that 

such investments during primary school “raise the odds of having both the skills and also 

the aptitudes, to successfully apply to a college when the time comes” (p. 100).  Duncan 

and Murnane (2011) tabulated low income (bottom quintile of family income) and well-

off (top quintile) families’ expenditures on “enrichment activities,” such as buying books 

and computers, hiring tutors, or paying for summer camps, and found that they have 
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become more disparate over time. In 1972, the well-off families spent about $3,500 

(inflation adjusted) on enrichment activities, whereas low-income families spent $830; by 

2005, low-income families were spending $1,300 (a 50% increase), whereas well-off 

families almost tripled their spending on enrichment activities, spending almost $9,000 a 

year. Another way to present the disparity in spending on enrichment activities is in terms 

of ratio of expenditures of the well-off and the low-income families. In 1972 well-off 

families spent 4.3 times as much as low-income families; by 2005, they spent 6.7 times as 

much (Figure 3). If money buys learning, then children in low-income families are being 

left behind. 

 

Figure 3. Divergence in family academic enrichment expenditures for well-off (top 
income quintile) and low-income (bottom income-quintile) families, 1972-73 
to 2005-06 school years.  

Note: Data from Duncan and Murnane (2011), figure reproduced from Reardon (2012).  
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CHANGES IN THE DISTRIBUTION OF SCHOOL FUNDS  

As outlined above, (re)distribution of funds between school districts of various 

wealth statuses has been the subject of continued legal struggle (see Legal Battles above). 

In nuanced terms, the goal of the school-district funding redistribution efforts has been to 

ensure that districts with many low-income families have per-pupil funds similar to 

districts with well-off families; in other words, the goal is to decouple district-level mean 

family income from per-pupil funding. Best available evidence suggests that this goal has 

been met. Wilson et al. (2006) used a national longitudinal sample of families (Panel 

Study of Income Dynamics) and found that the top-quintile of wealthiest families 

(measured by income-to-needs ratio) in the U.S. were in school districts that spent only 

10% (about $700) more per pupil per year than did the districts serving the bottom 

quintile of families. Even more strikingly, preliminary analyses on datasets from the 

Census Bureau (Decennial Census of Households and Families from 1972 to 2000, the 

American Community Survey from 2005 to 2009, and the Census of Governments from 

1972 to 2009) found an even distribution of school district expenditures (von Hippel, 

Quezada-Hofflinger, & Holas, 2013). These analyses did not simply compare the top and 

bottom extremes of school-district average family income, rather, von Hippel and his 

team looked at the average per-pupil school expenditures in all ten deciles of school 

districts ordered by per-child family income. These analyses showed that the 80% of 

districts with the lowest average per-child family income had virtually identical average 

per-pupil spending; only the wealthiest 20% of school districts showed measurably 
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higher spending (von Hippel et al., 2013). The redistribution of school funds primarily 

added funds to low-income districts, while funding of richer districts remained largely 

unchanged (Corcoran et al., 2004; Picus, 1994). In most states, the average level of 

school funding increased (Corcoran et al., 2004; Hoxby, 2001).  

The findings above do not indicate that all school districts nation-wide, or even 

within a state, receive an equal amounts of funding per-student. The disparity between 

the lowest-funded and highest-funded school districts (as measured through per-pupil 

expenditures) has decreased, but it is still substantial. Corcoran et al. (2004) reported that 

in 1972, districts at the 95th percentile of funding had 2.7 times as many funds per 

student than did districts at the 5th percentile. By 1997, this difference had fallen by 23% 

to 2.1 times. This difference is not, however, necessarily related to the family income or 

wealth in the district; rather, much of the disparity in per-pupil funding can be explained 

through the regional differences in cost of living, which increases costs of staff salaries 

and services (Taylor, 2005). 

Even though there seems to be little relation between per-pupil school-district 

funding and family income, the distribution of funds may still disadvantage low-income 

students. From the perspective that money buys learning, some students in need, such as 

those with limited English proficiency or learning disabilities, require additional effort 

and spending to deliver learning equal to students without a need (Wilson et al., 2006). 

Students with needs are disproportionately concentrated in low-income school districts 

(Duncombe & Yinger, 1997), and thus when per-pupil funding is adjusted for percentage 
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of students in need of extra educational services, school districts serving low-income 

families (the lowest quintile of family income-to-needs ratio) receive 10 to 24% fewer 

funds per-pupil than wealthier districts (the upper quintile; Wilson et al., 2006). In a 

simulation study of districts in New York State, Duncombe and Yinger (1997) found that 

finance redistribution formulas ignoring the concentration of students in-need in low-

income districts can leave these low-income districts unable to climb above the 25th 

percentile in state-wide standardized tests.  

Equitable distribution of school district funding has received considerable legal 

attention, however the best evidence available indicates that one must conduct a careful 

analysis of the characteristics of the student body and of other specifics of the district 

(such as cost of living) to see the continued need for a redistribution of funds (Taylor, 

2005; Wilson et al., 2006). When one simply looks at the coupling of district-level family 

income and per-pupil school district funds, redistribution has been achieved, but as 

illustrated above, the situation is considerably more complicated.  

CHANGES IN THE DISTRIBUTION OF SCHOOL OUTCOMES 

About 30 years’ worth of publications have focused on the gaps in educational 

outcomes, such as achievement or attainment, between students coming from low-income 

and well-off families. Those gaps have not only grown, they have now eclipsed the 

comparable Black-White gaps (Bailey & Dynarski, 2011; Coleman et al., 1966; Corcoran 

et al., 2004; Reardon, 2011).  
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Achievement 

Reardon (2011) has provided what is probably the most comprehensive historical 

look at gaps in high school test scores between low-income and well-off students by 

applying parallel analyses to more than a dozen independent large samples of high school 

students. Even at the earliest cohort measured (born in 1940; graduated high school in 

1958), low-income students (10th percentile of family income) underperformed their well-

off peers (90th percentile) by about 6/10th of a standard deviation in reading and 7/10th of a 

standard deviation in math. Reardon’s analyses included both of the cohorts used in the 

present study. Low-income students in the 1992 Cohort (born in 1974) underperformed 

their well-off peers by a full standard deviation in math and 0.8 standard deviation in 

reading.  In the 2004 Cohort (born in 1986), this gap had grown to 1.1 standard deviation 

for both reading and math. Reardon (2011) estimated that, on average, students gained 

about 6/10th to a 7/10th of a standard deviation each academic year, meaning that by the 

10th grade assessment, low-income students were about a grade level and a half behind 

their well-off students in the 1992 Cohort and almost two grades behind in the 2004 

Cohort. The trend lines reported by Reardon (2011) for both math and reading show clear 

positive slopes in the difference between the 10th and 90th percentiles by income (Figures 

4 and 5).  
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Figure 4. Trend in 90/10 gap in math achievement from 1940 to 2001.  
Note. Data from Reardon (2011), figure reproduced from Reardon (2012) 

 

 

Figure 5. Trend in 90/10 gap in Reading Achievement from 1940 to 2001  
Note. Data from Reardon (2011), figure reproduced from Reardon (2012) 



 

 

26 

Attainment 

Attainment, namely the highest level of education completed, is another important 

measure of educational success for youth. Attainment has gained in importance in the last 

30 years as college education has increasingly become a prerequisite to a well-paying job 

(Blank, Danziger, & Schoeni, 2006; Huston & Bentley, 2010). Bailey and Dynarski 

(2011) analyzed historical data on college completion by family income and, like Duncan 

and Murnane (2011) and Reardon (2011, 2012), found that low-income families have 

been left behind. Among students born in 1962 (high school class of 1980) 5% of low-

income students (bottom quintile of family income) completed 4-year college; whereas 

among low-income students born in 1981 (graduated high school in 1999), 9% did. By 

contrast, rate of college graduation among well-off students in those two cohorts was 

36% and 54%, respectively. Similar historical analyses of data from the Cleveland 

Municipal School District on four cohorts (classes of 1981, 1986, 1991, and 1996) 

showed that, whereas the dropout rate of students of color remained largely steady at 

circa 24%, the dropout rate of White students decreased from 28% for the class of 1983, 

to roughly 20% for the class of 1998 (Saatcioglu, 2010; this paper is discussed in greater 

detail below in Impact of School Segregation on Student Outcomes). 

A similar analysis by Ellwood and Kane (2000) showed that, between the early 

1980s and 1992, the proportion of children in the poorest income quartile who went on to 

some postsecondary schooling increased from 57% to 60%, but the proportion of children 

in the top income quartile getting some postsecondary schooling increased from 81% to 
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90%. Belley and Lochner (2007) compared college attendance patterns of students who 

graduated high school in the early 1980s with those of students who graduated in the 

early 2000s and found that for the more recent cohort, low family income has become an 

important barrier to college attendance, even when students’ individual cognitive ability 

was accounted for. Similar to the patterns of achievement among low-income and well-

off students, the literature indicates that even though higher percentages of low-income 

students now attend and complete college, as compared to in the 1970s, the increase in 

graduation rate was more pronounced among the well-off students. Once again, low-

income students are left behind (Figure 6).  
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Figure 6. Fractions of students attending college by quartile of family income. 
Note. Data from Bailey and Dynarski (2011), figure reproduced from Reardon (2012) 

Summary 

The paragraphs above show that the gaps among low-income and well-off 

students in terms of school outcomes have grown considerably. Compared to well-off 

students, low-income students lag further behind in test scores and in attainment now 

than they did in the 1970s. An important finding is that low-income students’ outcomes, 

achievement, and attainment have improved compared to 1970, but the outcomes for 

students from well-off families improved by a much higher margin. This finding is 
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important given the measurable setbacks experienced by low-income families, families 

that are now poorer, less educated, and less likely to be headed by a married couple than 

in 1970s. All these factors are strongly linked to children’s educational outcomes 

(McLanahan, 2004). Given these changes in the structure and resources of low-income 

families, we could expect a decline in low-income students’ school outcomes since 

1970s. The fact that we do not, implies that something else is counteracting this negative 

effect of living in families with low incomes.  

The Cohorts for the Present Study 

The two cohorts under study here were born around 1974 and 1986 and graduated 

high school in 1992 and 2004, respectively. These two cohorts experienced somewhat 

different school and family contexts. In this section I provide ecological context to the 

development of each cohort.  

The 1992 Cohort (high school class of 1992) is included because it is the first 

national sample of high school students to encompass both school and family 

characteristics and proximal process variables. This cohort was born in 1974 to, on 

average, a 24-years-old mother with a high school diploma. Two thirds of these students 

still lived with both parents in their eighth grade (Hafner, Ingels, Schneider, & Stevenson, 

1990). The parents of these students represent an early wave of the baby boomers. Born 

around 1950, the parents went to schools undergoing racial integration and were college-

aged during the tumultuous late 1960s that saw both the civil-rights and women’s rights 
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movements (Horn, 1988). The 1992 Cohort was born into a U.S. in crisis. In the first six 

years of these students’ lives, the U.S. economy had gone through three different 

recessions, two energy crises, and spent a total of three years in recession – inflation 

eroded real wages and unemployment spiked (Knoop, 2009). The period of 1973 to 1983 

saw growth in income inequality; real wages of both men and women without college 

education declined steadily throughout this period, while wages of better-educated adults 

grew (Blank et al., 2006; Duncan & Murnane, 2011). On the other hand, as the 1992 

Cohort was moving through their schooling, the U.S. experienced a decade of stable 

economic prosperity; the schools attended by the 1992 Cohort were likely the most 

integrated and equitable schools in the 20th century United States (Grissmer, Flanagan, & 

Williamson, 1998). 

The 2004 Cohort (high school class of 2004) grew up in a different social and 

political environment. Born in 1986, these students were entering school as the U.S. 

economy was booming, but the welfare reforms of 1996 eroded public supports for poor 

families (Duncan & Brooks-Gunn, 2000; Knoop, 2009). The parents of the 2004 Cohort 

represent the tail-end of the baby boomer generation (born around l962). These parents 

would have been in kindergarten when the Civil Rights Act was signed in 1968, and most 

of them attained some college education. Six out of ten students in the 2004 Cohort lived 

with both parents during their sophomore year of high school (Ingels, Burns, Chen, 

Cataldi, & Charleston, 2005). However, their high school years were marked by political 

and economic turmoil; these students witnessed 9/11 as high-school sophomores and 
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graduated high school in the tense years marked by a recession and wars in Iraq and 

Afghanistan.  

Expected Differences between Cohorts 

 I expect the social address of low-income and well-off students in these two 

cohorts to differ in systematic ways. In the comparison of low-income and well-off 

students (Study 1), I expect the differences in school funding and resources to be 

narrower for the 2004 Cohort than the 1992 Cohort while, in contrast, I expect the gap in 

family income, indicators of family disadvantage, and educational outcomes to be wider.  

In multivariate analyses (Study 2, see Figure 1), I expect the relations of family 

income with school funds and resources to be attenuated for the 2004 Cohort, as opposed 

to the 1992 Cohort. Further, I expect that the relations of family income with student 

body composition and family characteristics to be stronger for the 2004 Cohort than the 

1992 Cohort. 

School Context and Educational Opportunity   

As outlined in the Conceptual Model section earlier, I focus on three broad 

categories of school context: School resources consisting of school funds and school 

features that can be easily impacted by additional funding (namely, school expenditures, 

class size, and teacher salary); student body composition, which is a metric of segregation 

or isolation experienced by the students; and finally, heeding the bioecological model 
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(Bronfenbrenner & Morris, 2007), school interpersonal processes, which is defined as 

the proximal school processes of interest to the present study. The sections below review 

why each of these is important to students’ achievement and attainment.  

NON-FINANCIAL SCHOOL RESOURCES AND THEIR DISTRIBUTION AMONG SCHOOLS 

SERVING LOW-INCOME AND WELL-OFF STUDENTS 

Above, I discussed the extent to which school funding (per-pupil school district 

expenditures) vary between schools attended by low-income and well-off students. This 

section focuses on the way this money can translate into school resources — indicators of 

school quality that can be influenced by funding levels. For example, a well-funded 

school system may hire more teachers and reduce the average class size, or pay teachers 

higher salaries to retain more talented teachers. Substantial evidence indicates a strong 

relationship between school district funds and school resources (Sebold & Dato, 1981), 

but dissenting voices exist (Hanushek, 1989). The evidence overwhelmingly indicates 

that districts with higher per-pupil funds spend this money to pay for such resources as 

more teachers, better pay for teachers, or larger library collections (Jencks, 1972; Sebold 

& Dato, 1981), and these resources translate into better student educational outcomes, 

such as achievement, attainment, and even later earnings (Card & Krueger, 1996; Sebold 

& Dato, 1981). A regression discontinuity analysis from Michigan sheds additional light. 

Chaudhary (2009) estimated the effects of redistributing school funding as the state was 

implementing its school-financing reform. Chaudhary found that the reform added funds 
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to districts serving low-income students, these added funds were used to increase teacher 

salaries and decrease the class size, and these changes narrowed the achievement gap 

between low-income and well-off students in the state (Picus, 1994, found a similar story 

in Texas). 

School resources are relatively evenly distributed between schools serving 

predominantly low-income and well off students. The Coleman Report was among the 

first works to argue that the differences in school-resources between schools serving 

Black and White students were small, and were often overshadowed by differences 

between urban and rural schools and between geographic regions. The Report’s findings 

were challenged, and a number of studies re-analyzed the data (Mosteller & Moynihan, 

1972; Porter et al., 1973), but these new analyses largely reaffirmed the Report’s 

conclusions — the differences in school resources between schools serving students of 

different backgrounds were small.  

The word “relative” in the previous paragraph is key, because schools serving 

low-income students do indeed possess fewer resources than schools serving well-off 

students. Phillips and Chin (2004) reviewed data from the National Center for 

Educational Statistics’ School and Staffing Survey from 1988 to 2000. They found some 

systematic, albeit small, differences between schools serving well off and low-income 

students. For example, teachers in high-poverty schools (defined as schools where the 

majority (more than 50%) of students was eligible for free or reduced-price lunch, 

FRPL), compared to teachers in low-poverty schools (<15% students eligible for FRPL), 
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were less likely to be certified (83% vs. 88%), less likely to have a master’s degree (40% 

vs. 53%), had taught fewer years at the present school (8.4 years vs. 10.3 years), had 

taught fewer years overall (13.6 years vs. 15.5 years), and were less likely to have a 

major or a minor in their main teaching field (68 to 85% for high-poverty schools vs. 78 

to 89% for low-poverty schools, depending on the subject). In all of these indicators, the 

teachers in high-poverty schools seemed inferior to teachers in low-poverty schools. 

Additionally, in the data reviewed by Phillips and Chin, high-poverty high schools 

actually had smaller classes in 2000 (23.1 students per class) than low-poverty high 

schools (24.4 students). For all the indicators reported in this paragraph from Phillips and 

Chin, the disparity between high-poverty and low-poverty schools diminished from 1988 

to 2000, and in the case of class size, actually changed order. Several works corroborate 

the disparity in teacher qualifications (Clotfelter, Ladd, Vigdor, & Wheeler, 2006; 

Rivkin, Hanushek, & Kain, 2005; Roza & Hill, 2004), but I found no other work 

comparing class-size between schools serving predominantly low-income and 

predominantly well-off students, nor did I find a systematic review of teacher salary 

distribution. Overall, the differences in teacher experience and education, though 

consistent, seem minor in light of the vast differences between low-income and well-off 

families summarized previously (McLanahan, 2004).   

Although indicators of school resources (e.g., class size or teacher qualifications) 

seem to be relatively evenly distributed between high-poverty and low-poverty schools, I 

want to finish this section with a warning from Metz (1998). Metz warns that high 
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schools in the U.S. look remarkably similar in many aspects; for example, their buildings, 

their teachers, and even their school year structures all seem to be remarkably alike from 

extremely poor inner-city communities to the well-off suburbs.  However, Metz warns, 

when one looks closely, the daily experiences of students and teachers in extremely high-

poverty schools are radically different from the experiences in schools serving low-

poverty student bodies. These findings are important, as most efforts at school reform 

attempt to close the various achievement gaps by focusing on school resource 

redistribution, meaning that the potential impact of these reforms is limited (Jencks, 

1972). 

Class Size and Teacher Salaries as the Focal School Resources 

In this dissertation, I focus on two school resources besides per-pupil school 

expenditures - class size (defined as teacher-student ratio) and average base teacher 

salary. The selection of these two indicators presents an intersection of conceptual and 

practical considerations. The teacher qualifications most strongly related to student 

outcomes have consistently been found to be graduation from a selective college and  

substantial subject matter expertise (e.g., Ehrenberg & Brewer, 1994; Wayne & Youngs, 

2003). Neither of these teacher characteristics was available in the datasets used in this 

dissertation, however, teacher salary is reliably positively related to both indicators 

(Figlio, 1997) and is available in the datasets used. 
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Substantial empirical attention has been paid to the relationship between class size 

and educational outcomes. A meta-analysis by Glass and Smith (1979) found consistent 

negative effects of large class size on achievement. Akerheilm (1995) and Rice (1999) 

analyzed the effect of class size on national samples of high school students similar to the 

samples used in the present study. Akerheilm (1995) pursued multiple model 

specifications including spline regression (testing whether crossing a specific class size 

threshold mattered) and instrumental variables analysis (specifying a model where class 

size was exogenous to the student), and found strong support for a link between smaller 

class size and higher student achievement. Rice (1999) found that teachers in smaller 

classes were able to spend more time on instructing, and less time managing and 

disciplining students, pointing to a potential mechanism of influence.  

Overall, school resources, although important to learning (e.g., Rivkin et al., 

2005), are already evenly distributed between schools serving low-income and well-off 

students (Phillips & Chin, 2004). Thus, even though resource re-distribution is the target 

of policy intervention, school resources are not likely to be the driving force of the 

disparate educational outcomes of low-income and well-off students (Jencks, 1972). 

A Counterpoint: School Resources Do Not Influence Student Outcomes 

Since the 1980s, Hanushek (1989, 1991, 2003) has been a prominent voice 

arguing that there is “no strong systematic relationship between school resources and 

student outcomes” (Hanushek, 1997, p. 148). Hanushek chides U.S. policy makers for 
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putting the most effort into increasing school funding and resources (e.g., reducing class 

size or increasing teacher qualification) when findings as old as the Coleman Report 

highlight that the most important predictors of student outcomes are the family and the 

other students in the school (Hanushek, 2003). In a key analysis, Hanushek (1989, 1991, 

1997) analyzed results from 187 studies investigating the relationship between school 

funding and resources and student outcomes; he found that fewer than 30% of studies 

showed statistically significant positive relationships, and as many studies showed the  

opposite relationship (Hanushek, 1997). This review of literature was criticized on 

multiple fronts, both based on the studies selected, and for the way the studies’ 

conclusions were evaluated (Hedges, Laine, & Greenwald, 1994; Krueger, 2003). Indeed 

a re-analysis of Hanushek’s sample of studies, using more traditional meta-analytic 

approaches, reaffirmed that school resources did indeed relate to student outcomes (e.g., 

Hedges et al., 1994).  

ECONOMIC SEGREGATION OF SCHOOLS AND SCHOOL DISTRICTS SERVING LOW-

INCOME AND WELL-OFF STUDENTS  

Even though neighborhoods have integrated racially since the 1960s, economic 

segregation has persisted and even strengthened (Altonji & Mansfield, 2011; Palardy, 

2013), as well-off families of all races moved away from poor communities (Reardon, 

2011). The rise in residential economic segregation strongly correlates with the growth in 

family income-inequality (Jargowsky, 1996; Mayer, 2001; Reardon & Bischoff, 2011; 
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Watson, 2009; Wheeler & La Jeunesse, 2006). Saporito and Sohoni (2007) found that the 

proportion of low-income students in public schools is higher than in the catchment areas, 

indicating that even beyond residential segregation, well-off families are withdrawing 

from public education, further increasing the concentration of low-income students in 

particular neighborhoods 

Income segregation is not universally distributed around the United States. Mayer 

(2002) compared the variance of family income within and between census tracts using 

1990 census data and found that Illinois, Texas, and Virginia topped the charts. In 

Illinois, 52% of the income variance was between census tracts. On the opposite end of 

the spectrum, in Southern states like Arkansas and Mississippi, less than 15% of the 

income variance was between tracts. These findings indicate that even in a country with 

high degree of economic inequality and segregation, many regions exist where low-

income and well-off families live in the same neighborhood. These findings are echoed 

by a recent analysis of Census data, which compared family income variance within and 

between school districts, found that the vast majority of variance of family income 

nation-wide is present within school districts, not between them (von Hippel & Holas, 

2014). These findings are important as again they indicate that even though the 

differences between low-income and well-off districts can be large, there is still 

considerable variation in family income within school districts. 

The analyses presented above looked at segregation at different levels. Probably 

the most meaningful analyses are from Saporito and Sohoni (2007), as they speak directly 
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to the composition of student bodies, which seem to impact the day-to-day functioning of 

schools and classrooms (Metz, 1998). However, the fact that on-average, and nation-

wide, there is more family-income variation within school districts (the primary 

administrative unit of U.S. education) than between (von Hippel & Holas, 2014), and that 

in some parts of the country the majority of family income variation is within census 

tracts (the smallest unit of analysis available) rather than between them (Mayer, 2002), 

indicates that even though the United States is segregated by income, this segregation is 

far from absolute.  

Socioeconomic Status (SES), Race, and Student Body Composition.  

Race and income in the U.S. are correlated; in 2001, almost one in three Black 

and Latino students were poor, whereas only one-in-ten White students were (Rumberger 

& Palardy, 2005). Because of racial and economic segregation in schools, the school 

attended by an average Black or Latino student in 2002-2003 was roughly 50% low 

income, whereas the school attended by an average White student had only 24% of low-

income students (Orfield & Lee, 2005; Rumberger & Palardy, 2005). Saporito and 

Sohoni (2007) compared student body racial composition with the school’s percentage of 

students in poverty and the over-representation of students of color in low-income 

schools is clearly apparent (Figure 7).  
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 Figure 7. Distribution of White, Black, and Hispanic children across school attendance 
boundaries of varying poverty rates  

Note. Figure reproduced from Saporito & Sohoni (2007), Figure 1a. 

Association of Segregated Schools with Student Outcomes 

The association of economic school segregation with school performance was 

documented in the Coleman Report, and has been abundantly documented since (Borman 

& Dowling, 2010; Gamoran, 2001; Konstantopoulos & Borman, 2011; Mosteller & 

Moynihan, 1972; Willms, 1986); however the mechanisms of influence remain a point of 

debate (Harris, 2010). 
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A key finding of the Coleman Report was that the presence of “advantaged” 

(well-off White) students in school had a stronger positive association with students’ 

achievement than school facilities, expenditures, or teacher characteristics. Palardy 

(2013), building on the Coleman Report and a robust body of literature published since 

the Report, argues that segregating low-income students into separate schools creates an 

inherently inequitable education. In this section, I review literature focusing on 

segregation along multiple aspects of socio-economic status (SES), recognizing that the 

various indicators of SES (income, race, parental education) are highly correlated.  

A good example of the effect of segregation on both low-income and well-off 

students was presented by Mayer (2002). Mayer used a longitudinal data set and 

compared states based on the degree of economic segregation (she operationalized 

segregation as the degree to which variance of family income was present between 

census tracts). Her findings indicate that the degree of segregation had negligible impact 

on a state’s overall level of attainment, but higher levels of segregation polarized 

outcomes of low-income and well-off students. In states with a higher degree of 

economic segregation, the well-off students’ likelihood of attending college increased, 

but the opposite was true for low-income students – their likelihood of college attendance 

dropped in segregated districts.  

Engberg and Wolniak (2010) provide a more nuanced perspective on school 

segregation by looking directly at the composition of student bodies in a national sample 
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of high schools. They found that students in schools with high concentrations of low-

income students lacked the skills and the social connections that would help them to 

apply to, get admitted by, and enroll in college. Palardy (2013) similarly found that 

presence of high-SES students in schools significantly improved students’ likelihood of 

enrolling in college. The mechanisms explored by Palardy included the social pressures 

by peers (which were pro-college in schools with high SES, and often anti-academic in 

schools with only low-SES students) and the school’s overall focus on academic 

excellence and college attendance. Similarly, Willms (2010) found that schools with a 

high concentration of low-SES students showed lower science literacy, and Caldas and 

Bankston (1997) found that schools that concentrated low-income Black students had 

lower standardized test achievement.  

An even more compelling picture is presented by Saatcioglu (2010), who 

analyzed data from the Cleveland Municipal School District for four cohorts of high 

school graduates (classes of 1981, 1986, 1991, 1996) that experienced both the initial 

racial desegregation of the district (in 1979) and its eventual re-segregation (in 1993).  In 

Figure 8 below, Cohort 1 graduated just as the district began desegregating, Cohort 2 saw 

rapid desegregation in middle school, Cohort 3 attended fully desegregated schools, and 

Cohort 4 experienced re-segregation in high school. What stands out is the sharp decline 

in the drop-out rate of students of color from Cohort 2, benefiting from reduced 

concentration of low-income students of color from single-parent households. As schools 
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gradually re-segregated first by income, then by race, this reduction in drop-out rates was 

reversed in Cohorts 3 and 4. 

Overall, there seems to be clear evidence indicating that students attending 

schools with well-off peers do better on a number of indictors (e.g., Mickelson & Bottia, 

2009). The mechanisms of this effect are somewhat unclear, however, with explanations 

including school culture, teacher bias, and peer effects (Harris, 2010).  

 

 

Figure 8. Cumulative likelihood of dropping out for four cohorts of high school students 
from Cleveland.  

NOTE: The vertical dashed lines represent the 12th grade for each cohort; two additional 
years were modeled to include those held back. Figure reproduced from Saatcioglu 
(2010). 
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INTERPERSONAL PROCESSES IN SCHOOLS 

Following the logic of the bioecological model of human development 

(Bronfenbrenner, 1989; Bronfenbrenner & Morris, 2007), both school resources and 

student body characteristics impact students’ outcomes because they shape the way 

classes are conducted, the quality of instruction, and the ways students relate in and 

outside of the classroom. These process variables are of importance to student learning 

(Eccles, 2004). For example, Benner, Graham, and Mistry (2008) found that students’ 

perceptions of interpersonal processes (e.g., “I feel I am part of this school,” or “Most of 

the kids in my class work hard in school”) mediated the relationships between school 

characteristics (e.g., student body composition) and students’ school engagement and 

grades. Below, I will review two key aspects of in-school interpersonal processes covered 

in the literature: teacher-student relationship and feeling of safety.  

Teacher-Student Relationship and Exposure to School Delinquency as Focal Aspects 

of School Interpersonal Processes 

Many aspects of school interpersonal processes have been studied (Anderson, 

1982; Cohen & McCabe, 2009; Zullig, Koopman, Patton, & Ubbes, 2010), but two 

prominent components include the relationships between students and teachers and 

feeling safe in school (e.g., Cornell & Mayer, 2010; Thapa, Cohen, Guffey, & Higgins-

D’Alessandro, 2013; Zullig et al., 2010). For example, Thapa and colleagues (2013) 

reviewed the extant literature from 1970 and found that students’ feeling of safety and 
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fair and close relationships between students and teachers were consistently linked with 

academic outcomes, such as achievement and attainment. The implications of positive 

school interpersonal processes are many: from better teaching and learning, and greater 

teacher retention, to students’ higher attachment, motivation in school, achievement, and 

graduation rates (see Cohen & McCabe, 2009 for a review). 

Relationships with teachers in high school often focus on students feeling 

supported by school staff (Frey, Ruchkin, Martin, & Schwab-Stone, 2009), feeling that 

teachers care about their learning (Crosnoe, Johnson, & Elder, 2004; McNeely, 

Nonnemaker, & Blum, 2002), and feeling that teachers are gently pushing students to 

learn (Brookover & Lezotte, 1979; Edmonds, 1979; McNeely et al., 2002; Sherblom, 

Marshall, & Sherblom, 2006). Frey and colleagues (2009) found that relationships with 

teachers were a strong predictor of academic motivation during the transition to high 

school. Finally, Crosnoe and colleagures (2004) looked at the relations between high 

school students’ feelings of a bond with their teachers (e.g., “teachers care about 

students” or “teachers treat students fairly”). In a sample of over 90,000 students, 

Crosnoe and his team found that teacher bonding was an important predictor of higher 

GPA and fewer disciplinary problems. Further, students from more disadvantaged 

background (single parents, lower achievement) and students in disadvantaged schools 

(high concentration of low-income students of color) struggled to form close 

relationships with their teachers (Crosnoe et al., 2004; Erickson, McDonald, & Elder Jr., 

2009; Peguero, Bondy, & Hong, 2014).  
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Similarly, students’ feelings of safety and actual low incidence of criminality in 

schools are important for students’ outcomes. Not only does delinquency in school 

impact the ability of teachers to focus on teaching, the concurrent student trauma can 

impact students’ ability to learn (see Cornell & Mayer, 2010 for review). Students of 

color and students in schools with high concentrations of students of color are more likely 

to be exposed to delinquent behaviors such as fights and theft, and feel less safe as a 

result (Rudatsikira, Muula, & Siziya, 2008; Thibodeaux, 2013). Bowen and Bowen 

(1999) took a national sample of middle school and high school students and analyzed the 

impact of neighborhood-level and school-level delinquency and violence on students’ 

attendance, problem behavior, and grades. An important contribution of Bowen and 

Bowen’s work is that they distinguished between the perceived level of delinquency in 

school (e.g., “how big of a problem are fights in your school”) and personal exposure to 

school delinquency (e.g., “how often did you fight with another student”). Bowen and 

Bowen reported that not only did each type of school delinquency have a unique impact 

on the dependent variable, personal exposure to school crimes was consistently one of the 

strongest factors in their models.  

Overall, students’ relationships with teachers and exposure to delinquency both 

relate strongly to student outcomes, but are also linked with student and school 

characteristics. None of the studies I reviewed presented these factors of school 

interpersonal processes as mediators from student, family, and school characteristics to 

students’ academic outcomes. However, studies using different indicators of school 
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interpersonal processes (e.g., belonging or linking), have found meditational relations 

(Benner et al., 2008; Uline & Tschannen-Moran, 2008), supporting my intention to use 

school interpersonal processes as a mediator between indicators of students’ social 

address (e.g., family income and school resources) and students’ educational outcomes in 

my models. 

Family Influences on Educational Opportunity 

From the perspective of the bioecological model (Bronfenbrenner & Morris, 

2007), family is probably the most important developmental context. Children are 

exposed to the family constantly since birth and continue to be exposed for many hours a 

day as they move through schooling. Thus, it seems likely that family characteristics and 

family functioning should wield a strong influence on students’ school outcomes. This 

section provides an overview of these influences and discusses the prominent theories 

regarding why and how family characteristics translate into children’s school outcomes. 

The family investment model posits that parents with higher education and 

income choose to and are able to invest in their children’s development (Duncan & 

Magnuson, 2003; Foster, 2002). For example, parents can invest in such resources as 

more books at home, better schooling, or more time spent supervising their children’s 

schoolwork. Multigenerational studies of parental investment find consistent evidence 

that well-off and well-educated parents invest in their children’s development and that 

these developments pay off in children’s educational outcomes (e.g., Schofield et al., 
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2011; Sohr-Preston et al., 2013). Astone and McLanahan (1991) found that single parents 

not only had lower aspirations for their children’s education, they also spent less time 

supervising their children’s homework and social activities. These processes partially 

accounted for why children from these families had a lower chance of graduating high 

school. Indeed, recall Figure 3 above, where Duncan and Murnane (2011) plotted the 

educational investments of low-income and well-off families since 1970, showing a 

rapidly expanding gap in educational investments.  

Another mechanism through which income impacts child development is 

economic stress. The family economic stress model posits that the lack of sufficient 

resources strains the parents and the family as a system, negatively impacting the children 

(see Conger & Donnellan (2007), & McLoyd (1998) for reviews). For example Mistry 

and colleagues (Mistry, Benner, Tan, & Kim, 2009), working with a sample of Chinese 

immigrant families, found that adolescent children of parents who worried about family 

finances had lower GPA, lower engagement in school, and less positive attitudes toward 

school. This relation operated through the teen’s perception of the family’s financial 

hardship and through higher depressive symptoms.  

For most child outcomes, family income is not the main driving force but rather 

an indicator of the family’s social address (Bronfenbrenner, 1989). Income, on its own, 

has only a weak relationship with child outcomes. For example, Duncan and Brooks-

Gunn (2000) reviewed prior literature and found that the impact of short-term, episodic 

poverty was much smaller than long-term, persistent poverty. Similarly, Blau (1999) 
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found that income measured at a single time point (as it often is; and how it is measured 

in the present project), had modest relation to child outcomes. The one outcome that does 

seem dependent on family income is college attendance. Carneiro and Heckman (2002) 

estimate that lack of money is a major reason why many students from low-income 

families do not attend college. Belley and Lochner (2007) provide evidence that the 

impact of lack of funds on not attending college (or choosing a cheaper, lower-prestige, 

college) has strengthened from the 1980s and 1990s. So, even though income does not 

seem to be driving achievement in high school, or even high school graduation, the 

decision to attend college seems impacted by parents' funds, or the lack of thereof 

(Behrman, Rosenzweig, & Taubman, 1994; Graham, Beller, & Hernandez, 1994; M. S. 

Hill & Duncan, 1987). 

For outcomes beyond college attendance, what seems to matter for children’s 

development is not income itself, but rather other social address characteristics that 

differentiate families that are poor from families that are well-off, namely parent 

education (Davis-Kean, 2005; Halle, Kurtz-Costes, & Mahoney, 1997; Shea, 2000; 

Weston & Lareau, 1991) and family structure (whether parents are married; Astone & 

McLanahan, 1991; Blau, 1999). 

PARENT EDUCATION 

Level of parental education is strongly related to children’s school outcomes such 

as achievement and attainment (Behrman et al., 1994; Brooks-Gunn, Guo, & Furstenberg, 
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1993; Ginther & Pollak, 2004; Graham et al., 1994; Haveman & Spaulding, 1991; Heard, 

2007; M. S. Hill & Duncan, 1987; Manski, Sandefur, McLanahan, & Powers, 1992; 

Ribar, 1993). Well-educated parents (compared to parents with less education) spend 

more time with their children doing developmentally appropriate activities (Kalil, Ryan, 

& Corey, 2012), reading with their children and helping with homework (Davis-Kean, 

2005; Halle et al., 1997), and turning many out-of-school situations into teachable 

moments (e.g., counting change at the store; Lareau, 2000). Also of importance is that in 

the past 40 years, the income of parents has polarized based on their education, with at 

least some college education being a prerequisite for any growth in real wages (Blank, 

2006). 

In an important qualitative work, Lareau (2000) described the approaches to 

education by lower-class, less-educated parents (typically less than high school diploma), 

and upper-middle-class parents with higher education (typically with a college degree). 

What Lareau (2000) found was that parents with lower education viewed their children’s 

schooling as work done at specific times (at school and when completing schoolwork), 

otherwise allowed their children to play as they chose. These parents were also reticent to 

help their children with homework, communicate with teachers, and advocate on behalf 

of their children at school, a pattern of behavior stemming from the perspective that 

“teacher knows best.” By contrast, well-off, better-educated parents viewed education as 

an omnipresent activity and incorporated educational activities into most of their 

interaction with their children; this translated into choice of toys, after school activities, 
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or summer camps. Further, better-educated parents maintained close watch over their 

children’s schools and classrooms, often advocating for placement with a specific 

teacher, or contesting school’s choices in terms of track placement. 

FAMILY STRUCTURE 

Children who grow up in families headed by both biological parents, as opposed 

to step-parent or single-parent arrangements, display higher educational outcomes 

(Astone & McLanahan, 1991; Graham et al., 1994; Saatcioglu, 2010; Sandefur, 

McLanahan, & Wojtkiewicz, 1992). For example, Sandefur and McLanahan (1992) 

estimated that adolescents who lived in any family arrangement other than “intact family” 

(both biological parents in the household) at age 14 were less likely to graduate high 

school. Whereas 85% of children from intact families would graduate high school, only 

66% of those from single-parent and step-parent families would. In a hint of a mechanism 

of influence, family income accounted for about 15% of the impact of growing up in a 

single-parent family. Heard (2007) found that the GPA of middle and high school 

students was on average 2/10th of a letter grade lower for all family structures other than 

intact. In multivariate analyses, step-parent families were no longer different from intact 

families, as other family characteristics such as family income, parent education, and the 

child’s standardized measure of cognitive ability explained much of the variance.  

Similarly, Astone and McLanahan (1991) found that children from single-parent 

and step-parent families had lower achievement (GPA) and attainment (graduating high 
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school) than children from intact families. This relation was driven by parents in intact 

families providing more school encouragement and more help with schoolwork than 

parents from single-parent and step-parent families. Quite tellingly, the difference in 

these interpersonal processes between the family types was limited to items that asked 

about the amount of time parents dedicated to supporting their children schoolwork, 

indicating that what is missing in non-intact families was time, not necessarily will or 

ability.   

However, other researchers (Ginther & Pollak, 2004; Manski et al., 1992) warn 

about drawing causal inferences from the findings above. Manski and colleagues (1992) 

found that the relation between family structure and children’s likelihood of graduating 

high school depended heavily on the way the model was specified. Ginther and Pollak 

(2004) showed that family structure was related to children’s attainment and performance 

on standardized tests, but the relations became attenuated to the point of non-significance 

when other family characteristics, such as number of siblings, family income, or parent 

education were included in the estimation model.  

FAMILY INTERPERSONAL PROCESSES 

From the perspective of the bioecological model, family interpersonal processes 

are the dominant proximal processes impacting a child’s life (Bronfenbrenner & Morris, 

2007). Among these processes, parents’ involvement in their children’s education is a 

commonly studied behavior (e.g., Cooper, 1989; Epstein, 1986; N. E. Hill et al., 2004; 
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Pomerantz, Moorman, & Litwack, 2007). Two aspects of family involvement in 

education are typically distinguished, namely at-home and at-school activities (e.g., 

Epstein, 1986, 1987; Pomerantz et al., 2007) . At home activities include homework 

supervision and discussion of child’s school experiences but may also include discussing 

educational plans or reading together; by contrast, at-school involvement includes 

parents’ volunteering at school events, communicating with the teachers, or participating 

at parent-teacher conferences.  

In this review, and in the work reported here, I focus on family processes related 

to at-home academic involvement. This decision is driven by prior findings that these 

processes are a strong predictor of children’s academic outcomes (e.g., Epstein, 1986, 

1987; N. E. Hill et al., 2004; Sui-Chu & Willms, 1996) and by practical considerations 

(at-home family processes are well documented in the data used for the present project). 

Pomerantz and colleagues (2007) warn that these relations are not found consistently 

(also see Cooper, 1989; N. E. Hill & Craft, 2003), but suggest that this may be the result 

of a proportion of parents increasing their homework supervision and assistance when 

their children are struggling (also see Pomerantz & Eaton, 2001). 

Another complication in school-related family processes is the nuance of the 

assistance delivered by parents during their at-home involvement. Unlike during at-

school involvement when the parent is primarily communicating with the teacher or 

participating in other activities, at-home activities are clearly in the realm of parenting an 

adolescent child. As such, these processes must handle the at-times tricky balance of 
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instruction, authority, and independence. Pomerantz and colleagues (2007) offer an 

exhaustive review of this matter, which goes well beyond the scope of the present paper. 

Because the data used in the present study do not include any information at this level of 

detail, I will be unable to speak to this topic.   

Sui-Chu and Willms (1996) found that, unlike at-school involvement, at-home 

involvement was only weakly related to parents’ income and other socio-economic 

indicators. Astone & McLanahan (1991) report similar findings with regards to academic 

involvement of single parents. They found that even though children of single parents 

received less homework help and school encouragement than children in intact families, 

this was exclusively driven by question items assessing the amount of time dedicated to 

these activities, indicating limited differences in at-home academic engagement between 

parents in single-parent and intact families. Hill (N. E. Hill, 2004) clustered at-home and 

at-school involvement into a single construct and found that 7th grade family involvement 

in school was related to higher achievement in 9th grade. Higher SES parents were more 

involved in their children’s education than lower SES parents. Finally, Astone (2001) 

found that family processes such as school progress monitoring improved attitude toward 

school, reduced likelihood of dropping out, and improved grades.  

Pomerantz and colleagues (2007) propose two mechanisms through which school 

related family interpersonal processes impact children’s achievement: first, parents’ 

greater involvement in educational activities can speed up the child’s learning, thus 

speeding up skill development; second, parents’ involvement and show of interest in 



 

 

55 

schooling can communicate the value of school to the child, and, thus stimulate 

motivational development. These two processes likely co-occur.  

Another important finding reported by Sui-Chu and Willms (1996) is that school 

related family processes (whether at home or at school) explained only 7% of the relation 

between family SES and children’s achievement. This finding serves as a reminder that 

school-related family interpersonal processes are far from the only factor explaining the 

relation between family background and child achievement. First, school related family 

processes are far from an exhaustive indicator of parenting (broadly speaking), and 

second, SES is likely to impact achievement in ways other than parenting.  

Overall, the research reviewed above indicates a mixed story of educational 

opportunities for low-income and well-off students. Whereby the changes in the family 

environment clearly indicate diverging destinies (McLanahan, 2004), and schools seem to 

serve as the “great equalizer” – to borrow a term from Downey, von Hippel, and Broh, 

(2004). Indeed, Downey and colleagues (2004) found that from fall to spring of a school 

year, schools compressed the variance in math and reading ability, but this variance 

increased during the out-of-school time during the summer. The distribution of 

measurable school resources appears to have become much more evenly distributed over 

time (e.g., Phillips & Chin, 2004).  
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The Present Studies and Hypotheses 

In this dissertation, I build on prior work with two studies, each focused on two 

nationally representative samples of high-school students. In Study 1, I select the bottom-

quintile of students in the sample (ordered by family income; low-income students) and 

compare them to the top-quintile (well-off students). Echoing analyses from Coleman 

Report (Coleman et al., 1966), I compare the means on such values as class size, percent 

of intact families, exposure to delinquency in school, parental educational investments, 

test scores, and years of schooling attained. I focus on both the within-cohort differences 

between low-income and well-off students and the between-cohort changes in these 

differences. 

Study 2 uses the complete samples for the two cohorts (a sample of slightly more 

than 26,000 students) and estimates a series of multivariate models trying to understand 

which aspects of social address relate to students’ outcomes and which proximal 

processes mediate these relations. Again, I estimate within-cohort relations, and also 

assess between-cohort changes in the modeled relations.  

Study 1 Hypotheses 

Hypothesis 1A: Low income students have families with a greater degree of 

disadvantage than well-off students, and the differences between these two groups of 

students are greater for the 2004 Cohort than the 1992 Cohort.  
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Hypothesis 1B: Low income students attend schools with lower per-pupil school 

district expenditures and fewer school resources than well-off students, but these 

differences are less pronounced for the 2004 Cohort than for the 1992 Cohort.  

Hypothesis 1C: Low-income students attend schools with a greater degree of 

student body disadvantage than well-off students, and these differences are comparable 

for the 2004 and 1992 Cohorts. 

Hypothesis 1D: Low-income students attend schools with school interpersonal 

processes comparable to the processes in schools attended by well-off students; and this 

(lack of) difference will be comparable between the 1992 and 2004 Cohorts.  

Hypothesis 1E: Parents of low-income students are less involved in their 

children’s schooling than parents of well-off students, and this difference is comparable 

for the 1992 and 2004 Cohorts.  

Hypothesis 1F: Low income students achieve lower test scores, have more 

problem behaviors, and attain fewer years of education than well-off students, and these 

differences are more pronounced for the 2004 Cohort than the 1992 Cohort.  

Study 2 Hypotheses 

Hypothesis 2A: In each cohort, there are positive relations among school 

spending, school resources, and the presence of advantaged peers; there are strong 

positive relations from these three predictors to students’ achievement and attainment, 

partially mediated through indicators of school interpersonal processes.  
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Hypothesis 2B: When family variables and school variables are included in the 

same model predicting academic outcomes, the total effects of family variables (family 

income and family characteristics) are greater than the total effects of student body 

disadvantage and, in turn, both are greater than the total effect of school resources 

(expenditures, class size, and teacher salary)  

Hypothesis 2C: Proximal school and family processes (school and family 

interpersonal processes) partially mediate the relationships between the independent 

variables and the outcomes; some of these mediations cross between the school and 

family microsystems.  

Hypothesis 2D: The correlation between family income and family disadvantage 

is more pronounced for the 2004 Cohort than the 1992 Cohort.  

Hypothesis 2E: The correlations between family income and family disadvantage 

with school funding and school resources is less pronounced for the 2004 Cohort than the 

1992 Cohort.  

Contribution  

This study makes several major contributions to the literature:  

1) I provide a careful descriptive look at the distribution of educational opportunity 

(as measured by social address indicators, process variables, and outcomes). 

Many important descriptive questions have not been studied with a national data 

set since the Coleman Report (e.g., Jencks, 1972). Others were answered merely 
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by a single study (e.g., Reardon, 2011; Phillips & Chin, 2004). Thus, this study 

supplies a replication and extension of previous results.  

2) I separate the indicators of school resources, namely funds, class size, and teacher 

salary, from student body characteristics. Recall that school resources can be 

influenced by school finance policy,  whereas changing student body 

characteristics would need to be addressed by desegregation policies. Even 

though many studies indicate the powerful influence of school segregation (and 

just as many studies indicate a powerful influence of great teachers), few studies 

include both in the same model. 

3) I extend prior work by testing a multi-system (schools and families) mediated 

ecological model of educational opportunity. Here, variables in the family and 

school systems are included and school and family process constructs are 

considered as mediators. I found only a handful of studies that explored the 

interplay of school and family indicators (Benner et al., 2008; Frey et al., 2009) 

and even fewer did so with two cohorts (Belley & Lochner, 2007; Lillard & 

Gerner, 1999).  

4) The multi-cohort analysis, although guided by specific hypotheses (see 

Hypotheses 2C and 2D) allow exploration and description of any other observed, 

non-hypothesized differences between the two cohorts. 
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Method for Both Studies 

Datasets 

Both studies in the present dissertation rely on the same four sources of data. The 

vast majority of data will be taken from the National Educational Longitudinal Study of 

1988 and the Educational Longitudinal Study of 2002 (ELS:02), which are part of the 

National Center for Educational Statistics’ (NCES’) series of national high school 

longitudinal studies (see Ingels et al., 2007 for an overview). These data sets were 

augmented with information from the U.S. Census of Government 1992 and 2002, which 

provided the information on school district funding. 

NATIONAL EDUCATIONAL LONGITUDINAL STUDY OF 1988 (NELS) 

The older cohort in the present study consists of iparticipants in the National 

Educational Longitudinal Study of 1988 (NELS). These students were in 8th grade in the 

spring of 1988 (born around 1974). The study recruited a nationally representative 

sample of 24,599 8th grade students from a nationally representative sample of 1,052 high 

schools. Follow-up data were collected in 1990 (10th grade), 1992 (12th grade), 1994 (2 

years after 12th grade), and 2000 (8 years after 12th grade). Because they reached high 

school graduation age in 1992, I will refer to the participants in NELS as the 1992 

Cohort. Data were reported by students, teachers, school administrators, and parents (see 

Table 1). 
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EDUCATIONAL LONGITUDINAL STUDY (ELS) 

The younger cohort in the present study consists of participants in the Educational 

Longitudinal Study of 2002 (ELS). This study recruited a nationally representative sample 

of about 15,000 high-school sophomores (in the spring of 2002) from a nationally 

representative sample of about 750 high schools (most students were born in 1986). 

Follow-up data were collected in 2004 (12th grade), as well as in 2006 and 2012 (two and 

eight years after graduation, respectively). Because they reached high school graduation 

age in 2004, I will refer to the participants in ELS as the 2004 Cohort. Data were reported 

by students, teachers, school administrators, and parents (see Table 1). 

ADMINISTRATIVE DATA 

The student-level data from both cohorts included variables identifying the 

students’ schools and school districts; this allowed me to add administrative information 

about the students’ school districts from the 1992 and 2002 Census of Governments for 

the 1992 and 2004 Cohort, respectively. This data were the source for the school-

district’s per-pupil expenditures (see von Hippel et al., 2013 for more details). 
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Table 1. Overview of timing of data collection 

 1992 Cohort (NELS) 2004 Cohort (ELS) 
Key Years   
  First year of data collection 1988 2002 
  Year of high school graduation 1992 2004 
  Year of final follow-up 2000 2012 
Key Grades    
  Grades at high-school data collection 8, 10, 12 10, 12 
  Grade of standardized assessments 8, 10, 12 10, 12 
  Post-high-school follow-up 8 years past 12th grade 8 years past 12th grade 
   

 

SAMPLE SELECTION 

Two inclusion criteria drove the selection of the main sample for this dissertation. 

First, because the research questions did not concern private or parochial education, the 

student needed to be enrolled in a public school in 10th grade. Second, because a major 

predictor of the present study was family income, the information about family income 

had to be non-missing. Table 2 indicates the changing number of students in the 

dissertation sample as additional inclusion criteria are applied. Please note that 

throughout this dissertation, I will use the term main sample to mean the sample as 

described in this section, and as used in Study 2. In Study 1, I further subset the main 

sample, as described in the appropriate section.  
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Table 2. Inclusion criteria for main sample selection 

  1992 Cohort 2004 Cohort 
  N N 
All available students 27,805 16,197 
1. In public school in 10th grade 15,217 16,194 
2. Known family income 14,175 12,329 
Final size of main sample 14,175 12,329 

ATTRITION ANALYSES 

Because a good number of students in the source datasets were not included in the 

main sample, I performed a comparison of the students who were included in the main 

sample, against the students who were excluded. I present the results of these 

comparisons in Tables 3 and 4, for the 1992 and 2004 Cohorts, respectively. A great 

number of indicators show significant differences. Particularly in the 2004, cohort the 

excluded students were notably more privileged than the students included in the study 

sample, which likely corresponds to the fact that the excluded students attended private 

schools.  
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Table 3. Attrition analyses for the 1992 Cohort 

	  
Excluded Included  

    Mean (SD) Mean (SD) sig. 
Family income    

 
Family income ($) $51,991 (59,328) $40,325 (35,291) *** 

Demographics    

 
% Girls 48% (0.50) 50% (0.50) *** 

 
Age 16.3 (0.67) 16.23 (0.55) *** 

 
% White 63% (0.48) 69% (0.46) *** 

 
% Black 11% (0.31) 11% (0.31)  

 
% Latino 17% (0.38) 12% (0.33) *** 

School resources    

 
Student/teacher ratio 14.76 (6.05) 16.38 (4.36) *** 

 
Base teacher salary $18,435 (4,056) $20,145 (3,158) *** 

Student body characteritics    

 
% students not-White 25% (0.28) 28% (0.31) *** 

 
% students FRPL 20% (0.19) 22% (0.21) *** 

 
% students LEP 2% (0.11) 3% (0.12)  

 
% sophomores in remedial reading 6% (0.09) 9% (0.10) *** 

 
% sophomores in remedial math 5% (0.09) 9% (0.10) *** 

Family characteristics    

 
Two parents at home 17% (0.38) 55% (0.50) *** 

 
Mother's education (years) 13.83 (2.94) 13.25 (2.52) *** 

 
English spoken at home 86% (0.34) 88% (0.32) *** 

Outcomes    

 
10th grade test scores (t-scores) 51.76 (11.04) 50.32 (9.89) *** 

  Years of schooling 14.22 (2.18) 14.19 (1.77)   
Note: sig = significance; ** = p <0.01; *** = p < 0.001 
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Table 4. Attrition analyses for the 2004 Cohort 

	  
Excluded Included  

    Mean (SD) Mean (SD) sig. 
Family income    

 
Family income ($) $94,895 (77,308) $57,647 (50,837) *** 

Demographics    

 
% Girls 50% (0.50) 50% (0.50)  

 
Age 16.3 (0.49) 16.36 (0.58) *** 

 
% White 68% (0.47) 53% (0.50) *** 

 
% Black 9% (0.29) 14% (0.35) *** 

 
% Latino 10% (0.30) 16% (0.37) *** 

School resources    

 
Student/teacher ratio 16.82 (9.91) 16.99 (7.44)  

 
Base teacher salary $25,409 (4,909) $29,237 (4,669) *** 

Student body characteritics    

 
% students not-White 25% (0.28) 37% (0.32) *** 

 
% students FRPL 6% (0.16) 29% (0.24) *** 

 
% students LEP 1% (0.04) 5% (0.09) *** 

 
% sophomores in remedial reading 1% (0.04) 5% (0.08) *** 

 
% sophomores in remedial math 3% (0.07) 7% (0.10) *** 

Family characteristics    

 
Two parents at home 71% (0.46) 56% (0.50) *** 

 
Mother's education (years) 14.71 (2.39) 13.44 (2.36) *** 

 
English spoken at home 89% (0,32) 82% (0.39) *** 

Outcomes    

 
10th grade test scores (t-scores) 54,52 (8.95) 49.43 (9.84) *** 

  Years of schooling 15.44 (1.81) 14.42 (1.84) *** 
Note: sig = significance; ** = p <0.01; *** = p < 0.00 

ACCOUNTING FOR STUDENTS IN SCHOOLS 

Students in both cohorts were selected from a sample of high schools. In the main 

sample, there were on average 13 students per school in the 1992 Cohort and 22 students 

per school in the 2004 Cohort (see Table 5). Because I modeled both characteristics of 

the student and the school he or she attended, I tested models in which I accounted for 
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multiple students in the same school. However, because I had only a few predictor 

variables at the school level (expenditures, resources, and student body characteristics), I 

did not pursue a multi-level model, rather, I relied on clustering of standard errors to 

account for children nested in schools (Enders, 2002). In Table 5, I also provide an 

overview of the distribution of students in schools among the low-income students 

(bottom quintile of students based on their family income) and well-off students (top-

quintile); these two groups comprised the sample for Study 1. 

Table 5. Distribution of students in schools 

  1992 Cohort  2004 Cohort 

  
N 

students 
N 

schools 
Mean students 

per school (SD)  

N 
students 

N 
schools 

Mean students 
per school (SD) 

Main Sample 14,175 1,042 13.60 (8.25)     12,329  559 22.06 (5.78) 
Study 1 Sample        
  Low income 2,757 756 3.65 (2.96) 

 
2,102 510 4.12 (2.96) 

  Well-off 2,724 722 3.77 (3.43)       2,760 523 5.28 (3.86) 
 

Measures  

Both studies used the same core set of measures. For each study, I made specific 

choices about the way I used these measures in analyses; I describe those choices in the 

study-specific Method sections. Table 7 presents the descriptive statistics for the study 

variables, and Tables 8 and 9 present the correlation matrices for the 1992 and 2004 

Cohorts, respectively.  
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Family Income  

Parents of the students in both cohorts reported their family income. In the 1992 

Cohort parents reported income during the students’ 8th and 12th grade years, while 

parents in the 2004 Cohort reposted their income in 10th grade. In order to have just one 

income variable in each cohort, the 8th and 12th grade responses in the 1992 Cohort were 

averaged.  In both studies, family income was measured on an ordinal scale: rather than 

reporting the exact amount earned, the respondent endorsed one of several income 

categories (15 categories in the 1992 Cohort and 12 categories in the 2004 Cohort). The 

scale of available responses ranged from “No income” to “$200,000 or more” in both 

cohorts.  

To estimate family income from the reported income categories, I used mid-point 

estimation (Heitjan, 1989). As the name implies, this technique assigns the mid-point of 

each income category as the income of each family endorsing that category (for example, 

the mid-point of the $1,001 - $5,000 category is $3,500). Mid-point estimation does not 

have an agreed-upon way to deal with unbound intervals (i.e., “$200,000 or more”), so I 

devised a set of rules that seemed reasonable. Because very few people earn close to $0, 

in the bottom category (e.g., “less than $1,000”), I assigned the ¾ point as the “mid-

point” (thus, for “less than $1,000” the assigned mid-point is $750). In the top category 

(e.g., “$200,000 or more”), because of the strong positive skew of income distribution, I 

used the full width of the next-highest interval (“$100,000 to $200,000” has the width of 

$100,000) and added this amount to the minimum of the unbound interval (i.e., $200,000 
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+ $100,000 = $300,000). After estimating family income, I adjusted all income values in 

the 1992 Cohort to 2002 dollars using the consumer price index (multiplied by 1.38). 

Mid-point estimation is rather coarse, primarily because it does not remove the 

categorization of the data, retaining the number of levels equal to the number of the 

measured income categories (Heitjan, 1989).  

Family Characteristics 

Parents in both datasets reported on a number of family characteristics. First, 

family structure was measured as a dichotomous variable differentiating families with 

both biological parents present (= 1) from all other arrangements (= 0). Mothers’ level of 

education was reported on an ordinal scale ranging from “did not finish high school” to 

“obtained PhD”, which was rescaled to roughly approximate years of completed 

schooling (e.g., “finished high school” = 12, “obtained B.A.” = 16, and “obtained Ph.D.” 

= 21). The parents in both cohorts also indicated if English was the primary language 

spoken at home (= 1) or not (= 0).  

School District Expenditures  

School district average per-pupil expenditures for the 1992 and 2004 Cohort were 

derived from the 1992 and 2002 Census of Governments, respectively (see von Hippel & 

Holas, 2015 for details). The district administrators of all public districts reported the 

annual district expenditures and overall enrollment. 
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School Resources 

When both cohorts were in 10th grade, their school principals reported on a 

number of school characteristics. Driven by prior literature, I used class size (measured as 

student-teacher ratio) and base teacher salary as the indicators of school resources. 

Student Body Composition  

Principals in each dataset also reported on a number of characteristics of their 

student bodies. I used the following principal-reported variables in analyses: percent of 

students that are not White, percent of students receiving free or reduced-price lunch 

(FRPL), percent of students with limited English proficiency (LEP), and percent of the 

school’s sophomores in remedial reading and math.  

Educational Outcomes  

Two educational outcomes were assessed in the present studies. In 10th grade, 

students in each cohort took a reading and a math test; a combined standardized t-score 

(score was calculated in the source data with M = 50, SD = 10) was used as the test-score 

in both studies. Higher scores indicated higher proficiency in math and reading. Though 

it would have been beneficial to measure outcomes at a later date than the family and 

school indicators (i.e., in 12th grade), 12th grade test scores were not available for the 2004 

Cohort.  
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Because the datasets from which I drew my samples were longitudinal, I was able 

assess the years of schooling attained by the students through 8 years post on-time high-

school graduation.  This variable ranged in value from 10 (did not finish high school) to 

21 (Ph.D.).  

School and Family Interpersonal Processes 

Students from both cohorts reported on their perception of school and family 

interpersonal processes during the 10th grade data collection. I included two metrics of 

school interpersonal processes (teacher student relationship and exposure to delinquency) 

and two metrics of family interpersonal processes (schoolwork supervision, and school 

discussions) in my analyses. Even though the source variables for these indicators 

remained the same, each study used these indicators differently; in Study 1, I constructed 

observed composites by averaging the responses, whereas in Study 2, I used the variables 

as indicators of latent constructs. For each construct below, the items were aggregated to 

create a composite variable; Table 6 presents the bivariate correlations among the 

individual items. 

School Interpersonal Processes 

Students in 10th grade reported their experiences of teacher-student relationship 

and exposure to delinquency. Teacher-student relationship was measured through four 

items: (1) “Students get along with teachers”, (2) “The teaching is good at my school”; 
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(3) “Teachers are interested in students”, and (4) “When I work hard, teachers praise my 

effort”. The student responded using a four-point scale ranging from 1 (“strongly 

disagree”) to 4 (“strongly agree”).  

 Exposure to delinquency was reported by students, also in 10th grade, using four 

items: (1) “I had something stolen at school”; (2) “Someone offered me drugs at school”; 

(3) “Someone threatened to hurt me at school;” and (4) “I got into a physical fight at 

school.” The student responded using a three-point scale ranging from 0 (“never”) to 2 

(“more than twice”).  

    

Family Interpersonal Processes 

Students in 10th grade also reported on their family interpersonal processes, 

focused on the ways their parents were involved in their schooling. Schoolwork 

supervision was assessed with students’ responses to three items: (1) “How often do 

parents check your homework?”: (2) “How often do parents help you with homework?”; 

and (3) “Do you get special privileges for good grades?” Students responded using a 

four-point scale, ranging from 1 (“never”) to 4 (“often”).  

Finally, students in 10th grade also responded to the extent of school discussions 

taking place in their families through three items: (1) “Do you discuss school courses 

with your parents?” (2) “Do you discuss school activities with parents?”; and (3) “Do you 
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discuss things you study in class with parents?” Students responded using a three-point 

scale ranging from 1 (“never”) to 3 (“often”).  

Table 6. Correlation matrices for school and family interpersonal processes 

  Teacher-student relationship A1 A2 A3 A4 
A1 Get along with teachers -- 0.37 0.36 0.24 
A2 Teaching is good 0.33 -- 0.54 0.36 
A3 Teachers interested 0.33 0.52 -- 0.44 
A4 Teachers praise effort 0.21 0.32 0.42 -- 

  Exposure to delinquency B1 B2 B3 B4 
B1 Had something stolen -- 0.23 0.28 0.22 
B2 Was offered drugs 0.17 -- 0.31 0.28 
B3 Was threatened 0.23 0.23 -- 0.32 
B4 Got into a fight 0.19 0.27 0.30 -- 

  Schoolwork supervision C1 C2 C3  
C1 Parents check homework -- 0.56 0.39 

 C2 Parent help with homework 0.56 -- 0.42  
C3 Special privileges for grades 0.36 0.42 --  

  School discussions  D1 D2 D3 
 D1 Discusses courses -- 0.60 0.55 
 D2 Discusses school activities 0.56 -- 0.55 
 D3 Discuss things studies 0.50 0.52 -- 
 Note. In each panel, coefficients for 1992 Cohort (NELS) are shown below the diagonal; coefficients for 

the 2004 Cohort (ELS) are above the diagonal. All correlation coefficients are significant and p < .01 

Problem Behaviors 

In both cohorts, problem behaviors were reported by two of each student’s 10th 

grade teachers. Each teacher responded to three questions: (1) “How often is student 

absent?”; (2) “How often is student tardy?”; and (3) “How often is student attentive in 

class?”. Teachers responded on a five-point scale ranging from 1 (“never”) to 5 (“all of 

the time”). The third item from each teacher (“attentive”) was reverse coded 
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(“inattentive”) and the six items were averaged into a problem behavior scale 

(Cronbach’s alphas = 0.74 & 0.76 for 1992 and 2004 Cohorts, respectively).  

Demographic Covariates 

A number of demographic variables were included to describe the students. Age 

was calculated from birth year and birth month and indicated the student’s age in years in 

May of 10th grade. Sex information was recoded to indicate if the student was a girl. 

Race was coded into two indicator variables: whether the student was White and whether 

the student was Black. Independently of race, I included whether the student was Latino. 

Further, geographic region (Northeast, East, Midwest, Southwest, and West) and 

urbanicity (Urban, Suburban, and Rural) were also included. In Study 2 where the 

analyses require a referent group, the largest category from all the variables (White, 

suburban, South) was used as a reference group. 
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Table 7. Descriptive statistics of study variables for both cohorts. 

  1992 Cohort (NELS) 2004 Cohort (ELS) 
  N Mean (SD) % N Mean (SD) % 

Sex (Girls) 14,175  50% 11,695  50% 
Age (years) 13,042 16.23 (0.55)  11,539 16.36 (0.58)  Race        White (reference) 14,136  69% 11,578  53% 
 Black 14,136  11% 11,578  15% 
 Latino 14,136  12% 11,578  16% 
Region        South (reference) 14,175  36% 12,329  37% 
 North-East 14,175  16% 12,329  17% 
 Midwest 14,175  28% 12,329  25% 
 West 14,175  20% 12,329  22% 
Urbanicity        Suburban (reference) 14,175  41% 12,329  50% 
 Urban  14,175  22% 12,329  27% 
 Rural 14,175  37% 12,329  22% 
Family income and characteristics      Family income 14,175 $55,648 (48,702)  12,329 $57,647 (50,837)   Two parents at home 13,953  55% 11,656  56% 
 Mother's education 

(years) 12,182 13.25 (2.52)  11,649 13.44 (2.36)  
 English spoken at 

home 13,334  88% 11,268  82% 

School expenditures and resources      School funds 12,415 $7,470 ($2,406)  10,988 $7,978 ($2,024)   Class size 13,635 16.32 (4.07)  9,734 16.80 (4.66)   Teacher salary 11,291 $27,800 ($4,358)  9,723 $29,237 ($4,669)  Student body 
characteristics       
 % students not-White 13,747  28% 12,063  37% 
 % students FRPL 13,174  22% 11,051  29% 
 % students LEP 14,175  3% 11,585  5% 
 % sophomores in 

remedial reading 13,372  9% 9,974  5% 

 % sophomores in 
remedial math 13,186  9% 9,763  7% 

Problem behaviors 12,801 2.59 (0.34)  10,641 2.58 (0.35)  Outcomes        Test scores (Mean = 0, 
SD=1) 13,634 50.32 (9.89)  12,065 49.43 (9.84)  

 Years of schooling 
attained 8,945 14.19 (1.77)  9,948 14.42 (1.85)  

Note: All values in dollars from the 10th grade wave of the 1992 Cohort were adjusted to 2002 values (10th 
grade in the 2004 Cohort) using the Consumer Price Index. 



 

 

 

Table 8. Correlation Matrix for the 1992 Cohort. 
  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1 Sex                
2 Age -0.12               3 Race: White 0.00 -0.07              4 Race: Black 0.01 0.09 -0.51             5 Race: Latino 0.00 0.04 -0.55 -0.14            6 Region: South 0.01 0.09 -0.13 0.25 0.02           7 Region: Northeast 0.00 -0.07 0.09 -0.04 -0.08 -0.33          8 Region: Midwest 0.00 0.02 0.23 -0.11 -0.15 -0.46 -0.27         9 Region: West 0.00 -0.06 -0.19 -0.13 0.22 -0.38 -0.23 -0.31        10 Suburban -0.01 -0.04 0.09 -0.10 -0.05 -0.14 0.12 0.03 0.02       11 Urban 0.00 0.00 -0.28 0.14 0.19 0.07 -0.05 -0.10 0.08 -0.45      12 Rural 0.01 0.04 0.16 -0.02 -0.11 0.08 -0.07 0.06 -0.10 -0.63 -0.41     13 Family income 0.00 -0.14 0.16 -0.14 -0.13 -0.09 0.10 0.01 0.00 0.17 -0.06 -0.12    14 Family composition 0.01 -0.07 0.10 -0.15 -0.05 -0.07 0.03 0.07 -0.02 0.04 -0.07 0.02 0.23   15 Mother education -0.05 -0.13 0.07 -0.02 -0.16 -0.09 0.08 0.01 0.02 0.11 -0.02 -0.09 0.38 0.11  16 Home language 0.02 -0.05 0.45 0.11 -0.45 0.02 0.03 0.13 -0.20 0.00 -0.18 0.15 0.12 0.01 0.11 
17 School expenditures -0.01 -0.10 -0.01 -0.01 -0.04 -0.36 0.58 -0.04 -0.08 0.17 0.04 -0.20 0.17 0.01 0.12 
18 Class size 0.01 -0.01 -0.23 0.02 0.20 0.00 -0.34 -0.17 0.51 0.04 0.20 -0.21 -0.06 -0.06 -0.04 
19 Teacher salary 0.00 -0.06 -0.13 0.00 0.07 -0.17 0.26 -0.16 0.13 0.21 0.08 -0.29 0.12 -0.02 0.08 
20 % students not white 0.00 0.05 -0.58 0.31 0.40 0.19 -0.11 -0.32 0.23 -0.18 0.45 -0.21 -0.18 -0.12 -0.11 
21 % students free lunch 0.00 0.10 -0.31 0.21 0.24 0.18 -0.08 -0.14 0.01 -0.32 0.15 0.20 -0.28 -0.09 -0.19 
22 % students LEP -0.01 -0.01 -0.02 -0.02 0.00 -0.06 0.00 0.04 0.03 0.01 0.07 -0.07 0.06 0.02 0.04 
23 % sophomores rem. Reading -0.01 0.05 -0.20 0.15 0.14 0.06 0.01 -0.10 0.02 -0.12 0.14 0.00 -0.14 -0.08 -0.12 
24 % sophomores remedial math 0.00 0.04 -0.22 0.15 0.15 0.14 -0.01 -0.16 0.02 -0.10 0.18 -0.06 -0.11 -0.07 -0.09 
25 Problem behaviors 0.15 0.02 -0.06 0.01 0.07 -0.06 0.07 -0.06 0.07 0.03 0.04 -0.07 -0.04 -0.08 -0.03 
26 Test scores 0.04 -0.30 0.20 -0.21 -0.14 -0.12 0.09 0.06 0.00 0.10 -0.05 -0.06 0.30 0.17 0.31 
27 Attainment 0.07 -0.23 0.05 -0.07 -0.10 -0.06 0.09 0.00 -0.01 0.10 -0.01 -0.09 0.32 0.17 0.35 

   16 17 18 19 20 21 22 23 24 25 26 
17 School expenditures -0.05           18 Class size -0.18 -0.31          19 Teacher salary -0.15 0.50 0.06         20 % students not white -0.36 0.02 0.31 0.15        21 % students free lunch -0.20 -0.10 0.06 -0.10 0.51       22 % students LEP -0.06 0.08 -0.01 0.05 0.05 -0.01      23 % sophomores rem. reading -0.15 0.07 0.04 0.10 0.34 0.42 0.01     24 % sophomores remedial math -0.15 0.05 0.09 0.10 0.34 0.33 0.05 0.77    25 Problem behaviors -0.03 0.09 0.05 0.09 0.07 0.00 0.01 0.04 0.05   26 Test scores 0.09 0.11 -0.07 0.04 -0.19 -0.23 0.05 -0.15 -0.13 -0.01  27 Attainment 0.01 0.13 -0.06 0.08 -0.09 -0.17 0.04 -0.11 -0.08 -0.08 0.52 

Note. Values larger than 0.02 (or -0.02) are significant at p < 0.01 level.   
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Table 9. Correlation Matrix for the 2004 Cohort. 

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
1 Sex                
2 Age -0.11               
3 Race: White 0.01 -0.04              
4 Race: Black 0.00 0.08 -0.44             
5 Race: Latino 0.01 0.03 -0.46 -0.18            
6 Region: South 0.00 0.07 0.00 0.21 -0.05           
7 Region: Northeast -0.01 -0.04 0.05 -0.05 -0.03 -0.34          
8 Region: Midwest 0.02 0.06 0.18 -0.06 -0.13 -0.44 -0.25         
9 Region: West 0.00 -0.12 -0.23 -0.14 0.23 -0.40 -0.23 -0.30        
10 Suburban -0.01 -0.04 0.06 -0.07 -0.04 -0.09 0.11 -0.02 0.03       
11 Urban 0.02 0.05 -0.30 0.16 0.17 0.00 -0.07 -0.03 0.10 -0.62      
12 Rural -0.01 0.00 0.24 -0.09 -0.14 0.11 -0.05 0.06 -0.15 -0.54 -0.33     
13 Family income -0.01 -0.10 0.19 -0.13 -0.14 -0.03 0.05 0.02 -0.04 0.10 -0.09 -0.02    
14 Family composition 0.00 -0.10 0.13 -0.21 -0.03 -0.06 0.02 0.02 0.04 0.06 -0.07 0.01 0.23   
15 Mother education -0.03 -0.13 0.16 -0.02 -0.21 0.01 0.04 0.01 -0.06 0.07 -0.07 -0.01 0.40 0.09  
16 Home language 0.00 -0.01 0.44 0.14 -0.38 0.11 -0.01 0.12 -0.25 0.02 -0.18 0.17 0.14 -0.05 0.17 
17 School expenditures 0.00 -0.03 -0.10 0.03 0.00 -0.29 0.51 0.07 -0.21 0.02 0.07 -0.10 0.05 0.00 0.05 
18 Class size 0.01 -0.08 -0.14 -0.06 0.11 -0.15 -0.28 -0.11 0.53 0.05 0.13 -0.19 0.01 0.04 0.00 
19 Teacher salary -0.01 -0.09 -0.24 0.04 0.15 -0.20 0.27 -0.11 0.11 0.10 0.09 -0.20 0.04 0.01 0.02 
20 % students not white -0.01 0.02 -0.60 0.33 0.35 0.14 -0.11 -0.26 0.21 -0.14 0.44 -0.31 -0.17 -0.12 -0.14 
21 % students FRPL 0.00 0.11 -0.33 0.20 0.25 0.12 -0.12 -0.09 0.06 -0.15 0.28 -0.12 -0.26 -0.13 -0.22 
22 % students LEP -0.02 -0.03 -0.29 -0.06 0.33 -0.13 -0.01 -0.15 0.32 -0.06 0.26 -0.20 -0.10 0.01 -0.14 
23 % sophomores rem. Reading 0.01 0.03 -0.12 0.03 0.10 -0.03 0.04 -0.09 0.09 -0.01 0.05 -0.04 -0.06 -0.02 -0.05 
24 % sophomores remedial math 0.00 0.04 -0.09 0.02 0.07 -0.08 0.10 -0.07 0.08 0.04 0.05 -0.10 -0.05 -0.03 -0.07 
25 Problem behaviors 0.15 0.06 -0.05 0.06 0.04 -0.02 0.00 -0.01 0.04 -0.02 0.05 -0.03 -0.04 -0.08 -0.04 
26 Test scores 0.02 -0.25 0.29 -0.23 -0.23 -0.03 0.06 0.02 -0.04 0.08 -0.13 0.04 0.30 0.20 0.32 
27 Attainment 0.11 -0.23 0.09 -0.08 -0.14 -0.05 0.07 0.01 -0.02 0.06 -0.03 -0.04 0.27 0.20 0.30 

   16 17 18 19 20 21 22 23 24 25 26 
17 School expenditures -0.10           
18 Class size -0.16 -0.25          
19 Teacher salary -0.21 0.43 0.10         
20 % students not white -0.34 0.11 0.12 0.28        
21 % students FRPL -0.17 -0.02 0.02 -0.06 0.58       
22 % students LEP -0.35 0.03 0.23 0.18 0.45 0.28      
23 % sophomores rem. reading -0.10 0.13 0.03 0.10 0.19 0.21 0.19     
24 % sophomores remedial math -0.08 0.12 0.00 0.10 0.10 0.18 0.20 0.59    
25 Problem behaviors 0.01 0.02 0.03 0.00 0.05 0.07 0.02 0.04 0.03   
26 Test scores 0.14 0.02 0.00 -0.01 -0.25 -0.28 -0.14 -0.10 -0.09 -0.07  
27 Attainment 0.01 0.07 0.02 0.06 -0.10 -0.19 -0.05 -0.08 -0.08 -0.09 0.48 

Note. Values larger than 0.02 (or -0.02) are significant at p < 0.01 level.  FRPL = free or reduced price lunch; LEP = limited English proficiency. 



 

 

 

Study 1 

In Study 1, I conducted a descriptive analysis of the differences between high-

income and low-income students in two recent nationally-representative samples. In 

many respects, much of what we understand about family characteristics associated with 

the income gap in school achievement hinges on the original data collected for the 

Coleman Report. In this study, I compared low-income and well off students on a number 

of demographic, school, family, and educational outcome indicators, and explored 

changes in these “gaps” over a period of twelve years.  

Hypotheses 

The aim of Study 1 was to describe the differences between students from low-

income (bottom quintile) and well-off (top quintile) families within each cohort, and to 

compare the between-quintile differences between the two cohorts. I posited the 

following hypotheses:  

Hypothesis 1A: Low income students have families with a greater degree of 

disadvantage than well-off students, and the differences between these two groups of 

students are greater for the 2004 Cohort than the 1992 Cohort.  

Hypothesis 1B: Low income students attend schools with lower per-pupil school 

district expenditures and fewer school resources than well-off students, but these 

differences are less pronounced for the 2004 Cohort than for the 1992 Cohort.  
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Hypothesis 1C: Low-income students attend schools with a greater degree of 

student body disadvantage than well-off students, and these differences are comparable 

for the 2004 and 1992 Cohorts. 

Hypothesis 1D: Low-income students attend schools with school interpersonal 

processes comparable to the processes in schools attended by well-off students; and this 

(lack of) difference will be comparable between the 1992 and 2004 Cohorts.  

Hypothesis 1E: Parents of low-income students are less involved in their 

children’s schooling than parents of well-off students, and this difference is comparable 

for the 1992 and 2004 Cohorts.  

Hypothesis 1F: Low income students achieve lower test scores, have more 

problem behaviors, and attain fewer years of education than well-off students, and these 

differences are more pronounced for the 2004 Cohort than the 1992 Cohort.  

Method 

SAMPLE 

Study 1 used a subset of the observations from the main sample. Using the family 

income variable, I drew equally-sized quintiles of families ordered by income. I discarded 

the middle three quintiles and focused on comparing the bottom quintile (low-income 

families) to the top quintile (well-off families).  

As above (See Accounting for Students in Schools), I explored the distribution of 

students in schools. Table 10 presents the distribution of the low- and high-income 
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students across the study schools. It is clear from this table that low-income and well-off 

students largely attended the same schools, and increasingly so over time: 52% of schools 

from the 1992 Cohort were attended both by low-income and well-off students; among 

schools attended by the 2004 Cohort, 85% were attended by both groups of students. 

Despite the heavy overlap of schools attended by low-income and well-off students, there 

indeed was a negative correlation between the number of low-income students in a school 

and the number of well-off students in the same school.  

Table 10. Distribution of low-income and well-off students in schools. 

 1992 Cohort 
(NELS) 

N Schools (%) 

2004 Cohort 
(ELS) 

N Schools (%) 
No low-income and no well-off students  107 (10%) 0 (0%) 
No low-income students  179 (17%) 49 (9%) 
No well-off students  211 (20%) 36 (6%) 
Both present 540 (52%) 474 (85%) 

MEASURES 

Index of family disadvantage: I calculated index of family disadvantage as the 

sum of family characteristics that may pose a developmental risk: (1) both parents were 

not present in the family, (2) mother never attended college, and (3) English was not the 

primary home language. The index ranged from 0 (lowest risk; no risk) to 3 (highest risk; 

all risk indicators present).  

Student body disadvantage:  I created an overall level of student body 

disadvantage composite variable by averaging the five indicators of student body 

characteristics outlined above. Higher values indicated higher concentration of 
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disadvantage in schools (Cronbach’s alpha = 0.73 & 0.70 for the 1992 and 2004 Cohorts, 

respectively; Please note, Cronbach’s alpha coefficients reported in this section were 

recalculated for the Study 1 sample).  

Proximal school and family processes: I assembled the indicators of proximal 

school and family processes as observed constructs taking the mean of the individual 

items: teacher student relationship (higher score indicated better relationship; 

Cronbach’s alpha = 0.68 & 0.71 for the 1992 and 2004 Cohorts, respectively); exposure 

to delinquency (higher score indicated more exposure; Cronbach’s alpha = 0.52 & 0.63 

for the 1992 and 2004 Cohorts, respectively); schoolwork supervision (higher score 

indicated more supervision; Cronbach’s alpha = 0.71 & 0.70 for the 1992 and 2004 

Cohorts, respectively); and school discussions (higher score indicated more discussion; 

Cronbach’s alpha = 0.77 & 0.80 for the 1992 and 2004 Cohorts, respectively).  

Log of financial variables: Because financial variables tend to be strongly 

positively skewed, I included logged versions of each of the three financial variables 

(family income, school district expenditure, and teacher salary) in the analyses. 

Problem behaviors as a third outcome metric: In addition to 10th grade test 

scores and educational attainment, in Study 1, I included problem behaviors as a third 

outcome (or dependent variable) in the analyses. Data on student participants’ problem 

behaviors (reported by two teachers for each student) were collected roughly at the same 

time as the standardized test scores, complicating interpretation in complex models 

(Study 2), but not in the much simpler analyses pursued in Study 1. 
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ANALYTICAL APPROACH 

The first step of analyses in Study 1 consisted of a series of within-cohort 

between-quintile t-tests conducted in SAS 9.3. To test for between-cohort changes in the 

between-quintile differences, I calculated a cohort (0 = 1992, 1 = 2004) by quintile (0 = 

low, 1 = high), interaction term. I then conducted regression analyses with quintile, 

cohort, and the interaction term as predictors. This approach let me distinguish mean 

differences between quintiles, mean changes between cohorts, and the between-cohort 

change in between-quintile differences. The regression analyses were conducted using 

MPlus 7.11 (Muthen & Muthen, 1998 – 2015). MPlus offers full information maximum 

likelihood (FIML) to handle missing variables (Enders, 2001), but the analyses presented 

here do not make use of this tool. To check the impact of this methodological choice, I 

re-conducted the Study 1 analyses also with FIMLh and the results were largely identical. 

Finally, because of the large number of tests performed, and the large samples employed, 

I used p < .01.  

Results 

Tables 11 through 13 summarize the findings of Study 1. Tables 11 and 12 

present the within-cohort between-quintile analyses. I present the means and standard 

deviations to allow the reader to observe the differences between the quintiles. I then 

quantify the difference as 1) a ratio (Mhigh / Mlow), 2) the significance level of a t-test 

intended as a measure of reliability of these differences, and finally 3) Cohen’s d (Cohen, 

1988) as the chosen measure of effect size. 
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In Table 13, I present the results of the between-cohort, between-quintile 

comparisons. The way both cohort and income quintiles were coded (0 = 1992 Cohort 

and 0 = low-income quintile), the cohort main effects indicate the between-cohort change 

for the low-income quintile, and the quintile main effects indicate the difference between 

low-income and well-off students in the 1992 Cohort. Finally, the income-by-cohort 

interaction terms indicate the change in the between-quintile difference from the 1992 

Cohort to the 2004 Cohort.  I once again present both the unstandardized coefficients, 

which allow interpretation of the difference in the relevant units (e.g., years of schooling, 

percentage points, or dollars), and standardized coefficients which allow for size 

comparison between measurement scaled to different units.  

DIFFERENCES IN FAMILY CHARACTERISTICS (HYPOTHESIS 1A) 

Among the families in the 1992 Cohort, well-off families earned nine times as 

much as low-income families (Cohen’s d = 2.4). Among the families in the 2004 Cohort, 

this gap had grown to almost 12 times (Cohen’s d = 2.8). Further, adjusted for inflation, 

the income of low-income families dropped by 18% between the cohorts, whereas the 

income of well-off families increased by 4%. 

Hypothesis 1A predicted that the gaps in family (dis)advantage between low-

income and well-off families would grow between the cohorts. The results indicate that, 

compared to low-income students, well-off students in the 1992 Cohort were 2.4 times as 

likely to live with both parents (Cohen’s d = 0.9), and their mothers had almost three 
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additional years of education (Cohen’s d = 1.4). The vast majority of families in this 

cohort spoke English at home. Nonetheless, low-income students were 18% less likely to 

live in a predominantly English-speaking family (Cohen’s d = 0.5). Remarkably, the 

differences between the families of low-income and well-off students in the 2004 Cohort 

were virtually identical to the 1992 Cohort on all of these indicators. Even when the 

aggregate index of family disadvantage was considered, the differences between low-

income and well-off students were similar between the two cohorts (Cohen’s d = 1.5 & 

1.6 for the 1992 and 2004 Cohorts, respectively). Overall, Hypothesis 1A was only 

partially supported. I found reliable within-cohort gaps in family characteristics, but these 

gaps were similar between the two cohorts. However, the between-quintile distance in 

family income has widened considerably from 1992 to 2004, mostly driven by the 

decrease in real earning of the low-income families. 

DIFFERENCES IN SCHOOL RESOURCES (HYPOTHESIS 1B) 

Hypothesis 1B predicted that resources in schools serving low-income students 

would be lower than in schools serving well-off students, and that this difference would 

shrink from 1992 to 2004. The results indicate that small differences did indeed exist in 

the resources of schools serving low-income and well-off students, and that some of these 

differences narrowed over time. For example, schools attended by the low-income 

students in the 1992 Cohort spent on average $1,065/year (15%; d =0.4) less per student, 

had classrooms with 0.9 (5%; d = 0.2) fewer students, and paid their teachers $1,428/year 
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(5%; d = 0.3) less than the schools serving well-off students. For the 2004 Cohort, the 

differences remained – schools serving low-income students spent $283/year (4%; d = 

0.1) less per student, had classrooms with 0.2 (1%; d = 0.1) fewer students (a non-

significant difference), and paid their teachers $437/year (1%; d = 0.1) less than schools 

attended by the well-off students in the sample.  

Even though the school-resource gaps seemed to narrow from 1992 to 2004, not 

all of these between-cohort changes could be reliably detected. Only the change in the 

school-funding gap showed significant narrowing (b = - 782; S.E. = 224; ß = - 0.15; p < 

.001). The between-cohort narrowing of the class-size gap and the teacher salary gap did 

not reach significance, likely because the gap between the income groups was already 

small in the 1992 Cohort.  Hypothesis 1B was, thus, only partially supported. I found the 

expected within-cohort differences between schools serving low-income and well-off 

students, but the narrowing of these gaps was supported only weakly. Figure 9 shows the 

distribution of school district per-pupil funding for both quintiles in both cohorts and 

illustrates the small size of the between quintile differences in each cohort.  
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Figure 9. Comparison of distribution of school district per-pupil funding (1992 Cohort, 
top panel, 2004 Cohort, bottom panel)  
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would be comparable for the 1992 and 2004 Cohorts. The results indicated that, indeed, 

the degree of student body disadvantage was much greater in schools attended by the 

low-income students from either cohort. In the 1992 Cohort, low income students 

attended schools with two times as many non-White students (d =0.7), 2.5 times as many 

students on free and reduced priced lunch (d =1.1), and 1.8 times as many students in 

remedial reading (d =0.5) and math (d = 0.5). However, low-income students attended 

schools with about half the percentage of students with limited English proficiency (LEP) 

as well-off students (d = 0.1). Overall, on average, low-income students attended schools 

with two times as many disadvantaged students as well-off students (d = 0.7).  

Among students in the 2004 Cohort, a similar pattern emerged. Schools attended 

by low-income students in the 2004 Cohort had 1.8 times as many disadvantaged students 

as the schools attended by well-off students (d = 0.7). The one big exception was the 

indicator of students with limited English proficiency, which now showed the expected 

distribution with low-income students having roughly twice as many LEP peers in their 

schools than well-off students (d = 0.3). The magnitude of the difference between the 

student bodies in schools attended by the low-income and well-off students in this sample 

can be seen in Figure 10, which shows the histogram and densities of the percentage of 

students receiving free or reduced-price lunch (a proxy for presence of poor students) for 

each quintile and each cohort.  

The between-cohort analyses showed that the gaps in presence of LEP students, 

and sophomores in remedial math and reading have narrowed between 1992 and 2004 
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(see Table 12), but unequal concentration of non-White and low-income students in 

schools serving low-income students remained unchanged. Thus, again, Hypothesis 1C 

was only partially supported – the within-cohort gaps were found in all indicators, with 

the concentrations of low-income and non-White students and an overall composite 

indicator of concentration of disadvantage showing clear, persistent gaps over time.  
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Figure 10. Comparison of distribution of percent of student body receiving free and 
reduced-price lunch (1992 Cohort, top panel, 2004 Cohort, bottom panel)  
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DIFFERENCES IN SCHOOL INTERPERSONAL PROCESSES (HYPOTHESIS 1D) 

Hypothesis 1D stipulated that low-income students attended schools with 

comparable quality of school interpersonal processes as their well-off peers, and that this 

would be true for both cohorts. As seen in Table 11and Table 12, school interpersonal 

processes of the two groups of students are comparable in both cohorts. For example, in 

the 1992 Cohort, low-income and well-off students reported an equal degree of positive 

teacher-student relationship, and well-off students reported only 4% lower exposure to 

delinquency in schools compared to low-income students (d = 0.1). Neither teacher 

student relationship nor exposure to delinquency showed a significant between-quintile 

difference in the 2004 Cohort. Between-cohort analyses show no change in these small, 

non-significant gaps. Thus, Hypothesis 1D was supported.  

DIFFERENCES IN FAMILY INTERPERSONAL PROCESSES 

Hypothesis 1E predicted that the parents of low-income students would supervise 

homework and discuss schooling less frequently than parents of well-off students, and 

that this gap would be comparable between the cohorts. Indeed, based on the student-

reported indicators, low-income parents provided less supervision of schoolwork, and 

discussed school matters less frequently with their children than well-off parents. These 

differences were more pronounced in school discussions (d = 0.5 & 0.4 for the 1992 and 

2004 Cohorts, respectively) than for schoolwork supervision (d = 0.2 for both cohorts). 
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The between-cohort analyses showed that between-quintile differences were similar for 

the 1992 and 2004 Cohorts. Thus, as with Hypothesis 1D, Hypothesis 1E was supported.   

DIFFERENCES IN STUDENT OUTCOMES (HYPOTHESIS 1E) 

Finally, I hypothesized that low-income students would have worse outcomes 

(more problem behaviors, lower achievement, and lower attainment) than their well-off 

peers, and that these gaps would be more pronounced in 2004 than in 1992. Once again, 

the within-cohort gaps were clear. Low-income students in 1992 had more problem 

behaviors (d = 0.2), scored a full standard deviation lower on standardized tests (d = 1.2), 

and attained almost two fewer years of schooling (d =1.1) than their well-off peers. The 

gaps were comparable for the 2004 Cohort, except that the gap in attainment had 

narrowed. Low-income students in the 2004 Cohort attained almost half a year more 

schooling than low-income students in the 1992 Cohort (M = 13.34 versus 13.71 years 

for the 1992 and 2004 Cohorts, respectively). The average attainment of the well-off 

students was virtually identical in the two cohorts (M = 15.24 & 15.26 years for the 1992 

and 2004 Cohorts, respectively). The between-cohort analyses bear out this observation; 

the attainment gap narrowed from the 1992 to the 2004 Cohort (b = - 0.36; S.E. = 0.09; ß 

= - 0.09; p < .001). Attainment was the only indicator that showed a between cohort 

change in the gaps. Thus, the data provided partial support for Hypothesis 1E, and the 

between cohort changes in attainment were counter to expectation. Figures 11 and 12 

illustrate the distribution of the test scores and attainment (respectively) of the low-
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income and well-off students in both cohorts. Note the distribution of test scores in the 

1992 Cohort: scores of low-income students are positively skewed, whereas scores of 

well-off students are skewed negatively. As a result, the mean difference between 

quintiles tells only part of the story; the median difference is another half a standard 

deviation wider. Interestingly, even though the analyses of the between-cohort changes of 

the within-cohort mean differences show no change, the figures indicate that the median 

achievement gap narrowed from 1992 to 2004.  
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Figure 11. Comparison of distribution of 10th grade test scores (1992 Cohort, top panel, 
2004 Cohort, bottom panel) 
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Figure 12. Comparison of distribution of years of schooling attained (1992 Cohort, top 
panel, 2004 Cohort, bottom panel) 
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Table 11. Within-cohort differences in study variables for the 1992 Cohort 

 Low-income Well-off    
 Mean (SD) Mean (SD) Hi/Lo Sig. d 
Family income        
 Family income ($) 12,990  (5762) 125,634  (67,312) 9.67 *** 2.4 

 Family income (log)   9.23  (1.21)     11.65  (0.39) 1.26 *** 2.7 
Demographics        
 % Girls 52% (0.50) 50% 48 0.96  0.0 

 Age 16.43 (0.67) 16.12 (0.44) 0.98 *** 0.5 

 % White 43% (0.50) 82% 0.38 1.91 *** 0.9 

 % Black 25% (0.43) 4% (0.20) 0.16 *** 0.6 

 % Latino 23% (0.42) 5% (0.22) 0.22 *** 0.5 
School-district per-pupil expenditures       
 ($)   7,100  (2,222)     8,165  (2,910) 1.15 *** 0.4 

 (log)    8.83  (0.28)        8.96  (0.31) 1.01 *** 0.4 
School resources        
 Student/teacher ratio 16.80 (4.03) 15.94 (4.07) 0.95 *** 0.2 

 Base teacher salary 27,439 (4,483) 28,867 (4,738) 1.05 *** 0.3 
Student body characteristics        
 % students not-White 43% (0.36) 21% (0.23) 0.49 *** 0.7 

 % students FRPL 35% (0.25) 12% (0.14) 0.34 *** 1.1 

 % students LEP 2% (0.08) 4% (0.18) 2.00 *** 0.1 

 
% sophomores in remedial 
reading 12% (0.12) 7% (0.08) 0.58 *** 0.5 

 % sophomores in remedial math 12% (0.13) 7% (0.08) 0.58 *** 0.5 

 
Student body disadvantage 
(mean) 21% (0.14) 11% (0.13) 0.52 *** 0.7 

Family characteristics        
 two parents at home 30% (0.46) 71% (0.45) 2.37 *** 0.9 

 Mother's education (years) 11.79 (1.99) 15.01 (2.59) 1.27 *** 1.4 

 Speak English at home 77% (0.42) 94% (0.23) 1.22 *** 0.5 

 Family disadvantage 1.80 (0.63) 0.79 (0.74) 0.44 *** 1.5 
School interpersonal processes        
 Teacher-student relationship 2.77 (0.48) 2.78 (0.44) 1.00  0.0 

 Exposure to crime 1.34 (0.38) 1.29 (0.35) 0.96 *** 0.1 
Family interpersonal processes        
 Schoolwork supervision 2.47 (0.84) 2.64 (0.72) 1.07 *** 0.2 

 School discussions 1.89 (0.54) 2.16 (0.50) 1.14 *** 0.5 
Outcomes        
 10th grade problem behaviors 2.63 (0.36) 2.57 (0.32) 0.98 *** 0.2 

 10th grade test scores (t-scores) 44.93 (8.55) 55.29 (9.41) 1.23 *** 1.2 
  Years of schooling 13.34 (1.69) 15.24 (1.66) 1.14 *** 1.1 
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Table 12. Within-cohort differences in study variables for the 2004 Cohort 

  Low-income Well-off    

  Mean (SD) Mean (SD) Hi / 
Lo sig. d 

Family income        

 Family income ($)    10,835  (6,026) 129,683  (59,961) 11.97 *** 2.8 

 Family income (log)        8.76  (1.85) 11.69  (0.38) 1.33 *** 2.2 
Demographics        

 % Girls 53% (0.50) 49% (0.50) 0.92 ** 0.1 

 Age 16.49 (0.70) 16.26 (0.48) 0.99 *** 0.4 

 % White 30% (0.46) 68% (0.47) 2.27 *** 0.8 

 % Black 26% (0.44) 8% (0.27) 0.29 *** 0.5 

 % Latino 24% (0.43) 8% (0.26) 0.33 *** 0.5 
School-district per-pupil expenditures      

 

 
($)      7,883  (2,040) 8,166  (2,023) 1.04 *** 0.1 

 
(log)        8.94  (0.24) 8.98  (0.23) 1.00 *** 0.2 

School resources       
 

 
Student/teacher ratio 17.08 (4.68) 16.84 (4.56) 0.99  0.1 

 
Base teacher salary 29,278 (4,475) 29,715 (4,910) 1.01 ** 0.1 

Student body characteristics        

 
% students not-White 50% (0.33) 30% (0.27) 0.60 *** 0.7 

 
% students FRPL 41% (0.27) 19% (0.20) 0.46 *** 0.9 

 
% students LEP 7% (0.11) 4% (0.07) 0.57 *** 0.3 

 

% sophomores in remedial 
reading 6% (0.09) 4% (0.07) 0.67 *** 0.2 

 
% sophomores in remedial math 8% (0.11) 6% (0.09) 0.78 *** 0.2 

 

Student body disadvantage 
(mean) 25% (0.18) 14% (0.14) 0.56 *** 0.7 

Family characteristics        

 
Two parents at home 30% (0.46) 75% (0.44) 2.50 *** 1.0 

 
Mother's education (years) 12.07 (1.92) 14.97 (2.38) 1.24 *** 1.3 

 
Speak English at home 68% (0.47) 89% (0.31) 1.31 *** 0.5 

 
Family disadvantage (index) 1.96 (0.60) 0.88 (0.75) 0.45 *** 1.6 

School interpersonal processes        

 
Teacher-student relationship 2.79 (0.53) 2.82 (0.48) 1.01  0.1 

 
Exposure to delinquency 1.33 (0.40) 1.32 (0.40) 0.99  0.0 

Family interpersonal processes        

 
Schoolwork supervision 2.66 (0.85) 2.79 (0.77) 1.05 *** 0.2 

 
School discussions 1.97 (0.61) 2.23 (0.56) 1.13 *** 0.4 

Outcomes        

 
10th grade problem behaviors 2.61 (0.38) 2.56 (0.33) 0.98 *** 0.1 

 
10th grade test scores (t-scores) 44.39 (8.78) 54.25 (9.54) 1.22 *** 1.1 

  Years of schooling 13.71 (1.72) 15.26 (1.91) 1.11 *** 0.9 
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Table 13. Between-cohort change in between-quintile difference 

  
Main effect of Cohort 

(2004 = 1) 
Main effect of income 
quintile (well-off = 1) 

Income by cohort effect 

      b (S.E.) ß sig b (S.E.) ß sig b (S.E.) ß sig Int1 
Family income 

          

 

Family income ($) -2,144 
(188) -0.01 ***   112,644  

 (1,913) 0.76 *** 6,192 
(2,455) 0.04 ** W 

 

Family income 
(log) 

-0.47 
(0.05) -0.14 *** 2.42 

(0.03) 0.71 *** 0.52 
(0.05) 0.13 *** W 

Demographics      	     

 

% Girls -0.01 
(0.02) -0.01  

-0.02 
(0.01) -0.02  

-0.02 
(0.02) -0.02   

 

Age 0.06 
(0.03) 0.05  

-0.31 
(0.02) -0.26 *** 0.09 

(0.03) 0.06 ** N 

 

% White -0.13 
(0.03) -0.13 *** 0.39 

(0.02) 0.39 *** -0.01 
(0.03) 0.01   

 

% Black -0.01 
(0.02) -0.01  

-0.21 
(0.02) -0.29 *** 0.03 

(0.02) 0.04   

 

% Latino -0.01 
(0.03) -0.01  

-0.18 
(0.02) -0.26 *** 0.02 

(0.02) 0.02   
School-district per-pupil expenditures     

	    

 

($) 783  
(159) 0.16 *** 1,065 

(183) 0.22 *** -782 
(224) -0.15 *** N 

 

(log) 0.12 
(0.02) 0.21 *** 0.13 

(0.02) 0.23 *** -0.09 
(0.02) -0.15 *** N 

School resources 
     	    

 

Class size 0.29 
(0.34) 0.03  

-0.86 
(0.24) -0.10 ** 0.61 

(0.37) 0.06   

 

Base teacher 
salary ($) 

1,840 
(355) 0.19 *** 1,427 

(317) 0.15 *** -990 
(454) -0.09   

 

Base teacher 
salary (log) 

0.07 
(0.01) 0.19 *** 0.05 

(0.01) 0.14 *** -0.04 
(0.02) -0.10   

Student body characteristics 
    	    

 

% students not-
White 

0.07 
(0.03) 0.11 ** -0.23 

(0.02) -0.35 *** 0.02 
(0.03) 0.03   

 

% students FRPL 0.07 
(0.02) 0.13 ** -0.23 

(0.01) -0.46 *** 0.00 
(0.02) 0.00   

 

% students LEP 0.05 
(0.01) 0.20 *** 0.02 

(0.01) 0.09  
-0.05 

(0.01) -0.20 *** N 

 

% sophomores in 
remedial reading 

-0.06 
(0.01) -0.30 *** -0.06 

(0.01) -0.28 *** 0.04 
(0.01) 0.17 *** N 

 

% sophomores in 
remedial math 

-0.04 
(0.01) -0.19 *** -0.04 

(0.01) -0.21 *** 0.03 
(0.01) 0.11 ** N 

 

Student body 
disadvantage 

0.05 
(0.01) 0.15 *** -0.10 

(0.01) -0.31 *** -0.02 
(0.01) -0.05   
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Table 13 Continued  
  

	
  

 
 

Family characteristics    	    

 

Two parents at 
home 

-0.01 
(0.02) -0.01  

0.41 
(0.01) 0.41 *** 0.03 

(0.02) 0.03   

 

Mother's 
education (years) 

0.29 
(0.07) 0.05 *** 3.22 

(0.08) 0.59 *** -0.32 
(0.11) - 0.05 **  

 

English spoken at 
home 

-0.09 
(0.03) -0.12 ** 0.17 

(0.02) 0.23 *** 0.04 
(0.03) 0.05   

 

Family 
disadvantage 

0.15 
(0.03) 0.09 *** -1.02 

(0.03) -0.58 *** -0.06 
(0.03) -0.03   

School interpersonal processes    	     

 

Teacher-student 
relationship 

-0.02 
(0.02) -0.02  

-0.00 
(0.02) -0.00  

0.03 
(0.02) 0.03   

 

Exposure to 
delinquency 

-0.01 
(0.01) -0.01  

-0.05 
(0.01) -0.06 *** 0.04 

(0.02) 0.04   
Family interpersonal processes   	     

 

Schoolwork 
supervision 

0.19 
(0.03) 0.12 *** 0.17 

(0.03) 0.11 *** -0.04 
(0.04) -0.02   

 

School 
discussions 

0.08 
(0.02) 0.07 *** 0.28 

(0.02) 0.25 *** - 0.02 
(0.03) - 0.02   

Outcomes      	     

 

10th grade 
problem behaviors 

-0.02 
(0.01) -0.03  

-0.06 
(0.01) -0.08 *** 0.00 

(0.02) 0.00   

 

10th grade test 
scores (t-scores) 

-0.54 
(0.32) -0.03  

10.36 
(0.30) 0.50 *** -0.50 

(0.43) - 0.02   

  
Years of 
schooling 

0.37 
(0.07) 0.09 *** 1.90  

(0.07) 0.48 *** -0.36 
(0.09) -0.09 *** N 

Note. (1) Interpretation of the results: “N” indicates that the between-quintile difference narrowed from 
1992 to 2004; “W” indicates that the gap has widened, if there was no between-cohort change in gaps, the 
column is left empty. 
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Discussion 

In Study 1, I set out to update prior research on “achievement gaps,” (Coleman et 

al., 1966; Reardon, 2011, Bailey & Dynarski, 2011) through analyses comparing low-

income (bottom quintile of family income) and well-off (top quintile) students. The 

overarching hypothesis of Study 1 was that the gaps in school resources are minor 

compared to the gaps in student body composition, family background, and even student 

outcomes. The within-cohort analyses largely supported this hypothesis and fell in line 

with prior literature. Many between-cohort changes in within-cohort gaps did not reach 

significance but some did, providing weak support for the hypothesized changes. 

The differences in school resources between the schools attended by low-income 

and well-off students in the sample were small. Schools attended by low-income students, 

as compared to schools attended by well-off students, had between 4% and 15% lower 

expenditures and teacher salary, and about one extra student per teacher. These findings 

reiterate not only the findings from the Coleman Report (Coleman, et al., 1966), but also 

Phillips and Chin (2004), who found that high-poverty schools and low-poverty schools 

had classrooms that differed by about 1.3 students (albeit in the opposite direction).  In 

this dissertation, teacher salary was used as a proxy for teacher qualifications (Figlio, 

1997). Prior work found differences between 5% and 25% in various measures of teacher 

qualifications (Phillips & Chin, 2004) and so my finding of 1 - 6% difference is on the 

lower-end of the spectrum of prior results. The differences in per-student school funding 
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narrowed from the 1992 to the 2004 Cohort, a testament to the nation-wide funding 

redistribution efforts. 

I found large differences in family and student body characteristics, as well as 

student outcomes. Echoing the Coleman Report, Reardon (2011), and Jencks (1972) the 

gaps in student body (dis)advantage and family (dis)advantages far overshadowed any 

gaps in school funding and resources. The difference in family income between well-off 

and low-income families grew between the 1992 and 2004 Cohorts, driven by reduced 

real earnings of the low-income families. This finding is somewhat of a departure from 

prior findings (Duncan & Murnane, 2011; Haveman et al., 2004) which determined that 

the real income of low-income families is stagnant and income-to-needs ratio is dropping. 

The findings in the present study show the real incomes of low-income families falling as 

well. A caveat to this finding is that the family income for the 2004 Cohort was assessed 

in 2002 in the midst of a recession, which may have contributed to this result. 

Echoing Saporito and Sohoni (2007), I found that well-off students in the current 

sample, went to schools almost devoid of low-income students. By comparison, low-

income students attended schools with a wide variation of poverty concentration (see 

Figure 10. Comparison of distribution of percent of student body receiving free and 

reduced-price lunch (1992 Cohort, top panel, 2004 Cohort, bottom panel) above). Not all 

student body characteristics showed large discrepancies in the expected direction. For 

example, percent of students with limited English proficiency was higher in schools 

attended by the well-off students in the 1992 Cohort (2% versus 4% for schools of low-
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income and well-off students respectively), and this difference reversed (but remained 

small) for students in the 2004 Cohort (7% and 4% for schools of low-income and well-

off students respectively).  

Student outcomes showed large mean differences, with low-income students 

attaining one year less education and performing one standard deviation lower on test 

scores than well-off students. The mean differences in test scores echo prior work 

(Reardon, 2011), but also hide a much wider median gap for the 1992 cohort (Figure 11). 

Reardon (2011) used a different methodology for classifying low income and well off 

students, but also found that, in the same samples used here, the test score gap was also 

roughly one standard deviation. The results of Study 1 provide a strong impetus for future 

work to carefully examine not just the mean differences in test scores, but also the 

distribution of these scores for each group. 

Some indicators of student body disadvantage (notably those related to proportion 

of students in remedial classes) showed narrowing of gaps, between the two study 

cohorts. Both schools of well-off and low-income students added students to remedial 

classes, but the well-off schools showed a greater change. This was an unexpected result. 

It stands apart from the other indicators of student body disadvantage which are more 

closely tied to demographics (race and poverty), and showed stable gaps between cohorts.  

Most surprising is the lack of between-cohort change in the distribution of family 

characteristics (disadvantage). Many of the indicators, and the overall index of 
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disadvantage show a trend towards widening, but these trends failed to reach 

significance.  

The most likely explanation for this pattern of findings is the timing of the two 

cohorts. The 1992 Cohort represents the oldest available dataset with the needed 

characteristics, and the 2004 Cohort represents the most recent data set where students 

had a chance to complete their education, but the timing of these cohorts is not ideal for 

the trends I looked at. By the early 1990s, many of the changes in family and schools had 

already happened, and the mere twelve years between cohorts seems to be insufficient to 

detect more gradual recent changes, I suspect were occurring.  
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Study 2 

In Study 2, I aim to compare the relations of school and family characteristics to 

student outcomes in multivariate models and to explore the mechanisms through which 

family income translates into students’ educational outcomes. Much of what is 

understood about these relations is from fragmented studies which typically only consider 

school or family variables, rarely both (Brooks-Gunn et al., 1993; Lareau, 2000; Metz, 

1998; Phillips & Chin, 2004; Sebold & Dato, 1981). I build on this literature and the 

bioecological model of human development (Bronfenbrenner & Morris, 2007) to employ 

a series of structural models explicitly testing direct and mediated relations between 

indicators of social address, proximal processes, and student outcomes. 

Hypotheses 

Hypothesis 2A: In each cohort, there are positive relations among school 

spending, school resources, and the presence of advantaged peers; there are strong 

positive relations from these three predictors to students’ achievement and attainment, 

partially mediated through indicators of school interpersonal processes.   

Hypothesis 2B: When family variables and school variables are included in the 

same model predicting academic outcomes, the total effects of family variables (family 

income and family characteristics) are greater than the total effects of student body 

disadvantage and, in turn, both are greater than the total effect of school resources 

(expenditures, class size, and teacher salary). 
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Hypothesis 2C: Proximal school and family processes (school and family 

interpersonal processes) partially mediate the relationships between the independent 

variables and the outcomes; some of these mediations cross between the school and 

family microsystems.  

Hypothesis 2D: The correlation between family income and family disadvantage 

is more pronounced for the 2004 Cohort than the 1992 Cohort.  

Hypothesis 2E: The correlations between family income and family disadvantage 

with school funding and school resources is less pronounced for the 2004 Cohort than the 

1992 Cohort.  

Method 

SAMPLE 

In Study 2, I used the full main sample aforementioned in Method for Both 

Studies above. Table 7, Table 8Table 9 provide descriptive information on the sample 

and the correlation matrices for study variables in both cohorts.  

MEASURES  

In Study 2, I used measures outlined in Method for Both Studies, but at times 

transformed them. Further, in Study 2, I focused only on test scores and attainment as 

student outcomes. The following sections provide more information.  
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Student body disadvantage and family disadvantage. As in Study 1, I 

calculated an aggregate level of student body disadvantage by averaging the five 

indicators, and I calculated an index of family disadvantage (see Study 1, Measures 

section). In the interest of parsimony, and unlike in Study 1, I included only these 

aggregate indicators, not the individual items that comprise them.  

Proximal school and family processes. In Method for Both Studies, I described 

the items that comprise the two indicators of school interpersonal processes (teacher 

student relationship and exposure to delinquency), and the two indicators of family 

interpersonal processes (schoolwork supervision and school discussions). In Study 2, I 

modeled these four proximal processes as correlated latent constructs. Table 6 presents 

the bivariate correlations of the indicator variables in these constructs, and Table 14 

presents the factor loadings from the final models. 

Family income, school district expenditures, teacher salary, and class size. 

Because of the modeling approach I pursued in Study 2 (see following Analytical 

Approach section), I needed to ensure that variances of all variables were roughly 

comparable. Thus, I transformed the variables as follows: family income and teacher 

salaries were divided by 10,000, school district expenditures was divided by 1,000, and 

class size was divided by 10. These transformations did not impact significance testing, 

or standardized coefficients, but they did impact the interpretation of non-standardized 

coefficients.  
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ANALYTICAL APPROACH 

The analyses in Study 2 centered on testing the conceptual model of this 

dissertation (Figure 1). This model was operationalized from the data available into the 

detailed model shown in Figure 13. In this section, I explain some of the decisions I made 

in assembling this model. Data were prepared in SAS 9.3 and analyzed in MPlus 7.11 

(Muthen & Muthen, 1998 - 2015). Because of the large samples and the number of tests 

conducted, I set my Alpha at p < 0.01.  

MPlus was chosen for its ability to model multiple concurrent relations, and 

assess both direct and indirect pathways. Further, MPlus allowed me to handle missing 

data through full information maximum likelihood (FIML), a method that fits the model 

on all the available data, assuming that the missing values are missing completely at 

random or missing at random (Enders & Bandalos, 2001). MPlus also allowed me to 

appropriately adjust standard errors in my models to account for the nesting of 

participants in schools through two complementary methods: First, I used the CLUSTER 

command and TYPE=COMPLEX option to explicitly model the expected nesting; 

Second, I used the robust maximum likelihood estimator, which produces model fit 

indices and standard errors robust against nesting and missing values (Enders, 2002). To 

perform between-cohort analyses, I compared the within-group models through chi-

square difference tests adjusted for the complex sampling (Satorra & Bentler, 2001). 
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Figure 13. Operationalization of the full model for Study 2. Dependent variables are 10th 
grade test scores and years of schooling attained. 

Model Building and Robustness Checks 

Model building. I built the full model (Figure 13) in multiple steps. First, I tested 

the measurement model to ensure that the latent constructs loaded well on their 

indicators. Second, I tested a partial model, which only included school resources, 

student body characteristics, and school interpersonal processes as predictors of student 

outcomes. Finally, I tested the full model, which added family characteristics and family 

interpersonal processes. All models were run with a set of covariates included. Region 

and urbanicity were included as covariates of all the variables in the model; age, sex, and 
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race were added as covariates for student-level variables. (see Method for Both Studies 

for details on these variables). 

Robustness checks.  At times, the results obtained from testing complex 

structural models may be dependent on the particular modeling approach chosen (Curran, 

West, & Finch, 1996; Hu, Bentler, & Kano, 1992; Jöreskog, 1993). I, therefore, re-

specified the full model in two ways and tested whether the alternative models had 

different fit, different parameter estimates, and/or higher proportion of variance explained 

in the dependent variables in the model (achievement and attainment).  

As the first robustness check, I included additional covariates in the model (I refer 

to this check as the added covariates model). A number of studies have shown that the 

relations among social address, school and family functioning, and achievement are 

mediated through students’ problem behaviors (e.g., Benner et al., 2008; N. E. Hill et al., 

2004). This mediation makes intuitive sense, and could position problem behaviors as 

important proximal outcomes, leading to more distal outcomes. However, in the data 

used for the present study, all indicators of social address, school and family process, 

achievement, and problem behaviors were measured in 10th grade. This makes it 

challenging to posit a strong directional hypothesis that problem behaviors lead to lower 

achievement, rather than the other way around. Because of this limitation in the data, I 

did not include problem behaviors in the main analyses. Nevertheless, as a robustness 

test, I included problem behaviors as a covariate on the dependent variable (test scores), 
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correlated with other covariates. For models predicting attainment, this robustness check 

included not only behavior, but also test scores as additional covariates.  

As the second robustness check, I log-transformed the financial indicators of 

social address (I refer to this check as the log of financial variables model). As in Study 

1, I tested whether the log of financial variables (family income, school district 

expenditures, and teacher salary) changed the results of the full models. Income measures 

are often positively skewed (and are in both the cohorts under study), so log 

transformation brings these variables closer to the normal distribution assumed by 

regression analyses. 

Results 

I present the analyses for Study 2 in two sections. I begin with the within-cohort 

analyses, examine the support for Hypotheses 2A, 2B, and 2C, and examine the re-

specified models as robustness checks. Then I turn to between-cohort difference and 

examine support for Hypotheses 2D and 2E. In Table 14, I present the factor loadings for 

the four latent constructs pursued in Study 2. The parameters presented are from the full 

models predicting 10th grade test scores, but loadings in the measurement model and in 

full models predicting attainment were virtually identical. Overall, the loadings were 

acceptable to good. The standardized loadings for exposure to delinquency were 

measurably lower than the other constructs, but still in the acceptable range.  

The full models (see Model Building and Robustness Checks) fit the data well on 

all fit indices (see bottom of Tables 15 and 16) and the partial models fit the data 
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marginally (see bottoms of Tables 15 and 16). The models did a surprisingly poor job of 

predicting the mediators (R2 for mediators are shown in Figures 14 through 17 and range 

from 0.01 to 0.12) and only a modest job of explaining the variance in the outcomes (see 

Figures 14 through 17 or Tables 16 through 19 for R2 values, which range from 0.26 to 

0.35).  

Table 14. Latent factor loadings in the full model estimation for Study 2. 

  1992 Cohort 2004 Cohort 

    Unstandardized 
loadings 

Standardized 
loadings 

Unstandardized 
loadings 

Standardized 
loadings 

Teacher-student relationship 
 

  

 Get along with teachers 1.00 0.46 1.00 0.51 

 Teaching is good 1.68 0.66 1.54 0.70 

 Teachers interested 2.01 0.76 1.76 0.76 

 Teachers praise effort 1.50 0.52 1.38 0.55 
Exposure to delinquency 

 
  

 Had something stolen 1.00 0.36 1.00 0.43 

 Was offered drugs 1.23 0.48 1.35 0.55 

 Was threatened 1.19 0.47 1.24 0.57 

 Got into a fight 1.26 0.60 0.91 0.54 
Schoolwork supervision 

 
  

 Parents check homework 1.00 0.70 1.00 0.71 

 Parent help with homework 0.96 0.78 1.00 0.78 

 Special privileges for grades 0.75 0.54 0.76 0.55 
School discussions  

 
  

 Discusses courses 1.00 0.74 1.00 0.77 

 Discusses school activities 1.09 0.73 1.04 0.76 

 Discusses things studied 0.98 0.71 0.92 0.73 
Note. All loadings significant to the p < 0.001 level. 
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WITHIN-COHORT ANALYSES: HYPOTHESES 2A THROUGH 2C 

Main results for within cohort analyses of Study 2 can be found in Tables 15 

through 17 and Figures 14 through 17. Tables 15 and 16 present the results from the 

partial model for both cohorts (see Model Building and Robustness Checks), whereas 

Tables 17 and 18 present the results for the full models for both cohorts. Figures 14 

through 17 present the significant structural pathways for the full models, as well as the 

variance explained for the mediators. Tables 15 through 18 also present information 

about model fit and proportion of variance explained on the dependent variables. Table 

19 compares the total (direct plus indirect) effects of the independent variables 

(Hypothesis 2B), and Tables 20 and 21 present the results of mediation tests (Hypothesis 

2C). Finally, Table 22 presents the results of the robustness checks.  

The relations between school variables and student outcomes (Hypothesis 2A) 

Hypothesis 2A stated that there would be positive relationships from school 

spending, school resources, and presence of advantaged peers in school, to students’ 

achievement and attainment, and that these relations would be partially mediated through 

indicators of school interpersonal processes. This hypothesis was weakly supported. The 

partial models (Table 15 and 16 for test scores and attainment, respectively), showed very 

few significant positive relationships of the school indicators (school funding, class size, 

teacher salary or student body disadvantage) with the dependent variables.  
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To be sure, some school indicators did show reliable relationships with the 

outcomes. A direct negative relation was found between student body disadvantage and 

student’s test scores and attainment. This relation was present in both cohorts, and for 

both outcomes (range of ßs = -0.06 to -0.13; p < 0.01 for all), where students in schools 

with many disadvantaged peers performed poorly compared to others in more 

“advantaged” schools. For the 1992 Cohort, but not the 2004 Cohort, higher school 

district expenditures predicted higher test scores and years of schooling (bs = 0.26 and 

0.06, and ßs = 0.06 and 0.06, for test scores and attainment, respectively; all ps < 0.01). 

In the 2004 Cohort, but not the 1992 Cohort, students who attended schools with higher 

teacher salaries went on to attain more years of education (b = 0.22; ß= 0.06; p < 0.01). 

Exposure to delinquency had a stronger relationship with student outcomes (range of ßs 

= -0.15 to -0.23; all p < 0.001) than the quality of the teacher-student relationship (range 

of ßs = 0.04 to 0.10; all ps < 0.01; also the z-test for differences between the coefficients 

was significant: range of zs = 10.3 to 14.8; all ps < 0.001).  

 

  



 

 

112 

Table 15. Results from the partial model predicting test scores. 

  1992 Cohort 2004 Cohort 

  b (S.E.) ß sig b (S.E.) ß sig 

Social address to outcomes 
      

 

School district 
expeditures1  0.26 (0.09) 0.06 ** 0.13 (0.10) 0.03 

 
 

Class size1 -0.44 (0.38) -0.02 
 

0.56 (0.45) 0.03 
 

 
Teacher base salary1 -0.54 (0.38) -0.02 

 
0.75 (0.51) 0.04 

 

 

Student body 
disadvantage  -5.27 (1.44) -0.07 *** -8.18 (1.51) -0.13 *** 

Proximal processes to outcomes 
     

 

Teacher student 
relationship 3.73 (0.43) 0.10 *** 2.22 (0.04) 0.07 *** 

 
Exposure to delinquency -9.25 (0.71) -0.22 *** -5.60 (0.61) -0.15 *** 

Social address to teacher-student relationship 
    

 

School district 
expeditures1  0.00 (0.00) 0.02 

 
0.01 (0.00) 0.05 

 
 

Class size1 -0.04 (0.01) -0.06 *** 0.02 (0.01) 0.03 
 

 
Teacher base salary1 -0.00 (0.01) -0.00 

 
-0.01 (0.01) -0.01 

 

 

Student body 
disadvantage  -0.01 (0.03) 0.01 

 
-0.05 (0.04) -0.03 

 Social address to exposure to delinquency 
     

 

School district 
expeditures1  -0.00 (0.00) -0.01 

 
-0.00 (0.00) -0.03 

 
 

Class size1 0.00 (0.01) 0.01 
 

-0.01 (0.01) -0.01 
 

 
Teacher base salary1 -0.00 (0.01) -0.01 

 
0.02 (0.01) 0.03 

 

 

Student body 
disadvantage  -0.00 (0.03) -0.00 

 
-0.02 (0.03) -0.01 

 Model Fit 
      

 
 N  14,175 12,329 

 
 Free Parameters  180 180 

 
AIC 460,075.69 403,957.74 

 
RMSEA 0.028 (0.027, 0.029), ns  0.026 (0.025, 0.027), ns  

 
CFI 0.85 0.86 

 
X2/df 11.98 9.33 

  R2 0.23 0.23 

 

NOTE: 1: As outlined above, many variables were scaled to reduce their variance. 
Family income and teacher salaries are measured in $10,000; School district 
expenditures in $1,000, and class size in 10 students. This scaling affects 
interpretation of the bs.  

 

  



 

 

113 

Table 16. Results from the partial model predicting years of schooling attained. 

  1992 Cohort 2004 Cohort 

  B (S.E.) ß sig B (S.E.) ß sig 
Social address to outcomes       

 
School district 
expeditures1  0.06 (0.02) 0.09 *** 0.02 (0.02) 0.02  

 Class size1 -0.07 (0.07) -0.02  0.12 (0.07) 0.03  
 Teacher base salary+ -0.02 (0.07) -0.01  0.22 (0.08) 0.06 ** 

 
Student body 
disadvantage  -0.84 (0.28) -0.06 ** -1.18 

(0.25) -0.10 *** 

Proximal processes to outcomes      

 
Teacher student 
relationship 0.28 (0.10) 0.04 ** 0.36 (0.09) 0.06 *** 

 Exposure to delinquency -1.76 (0.15) -0.23 *** -1.13 
(0.13) -0.16 *** 

Social address to teacher-student relationship    

 
School district 
expeditures1  -0.00 (0.00) -0.00  0.01 (0.00) 0.05 ** 

 Class size1 -0.04 (0.01) -0.06 *** 0.02 (0.01) 0.04  

 Teacher base salary1 -0.00 (0.01) -0.00  
-0.01 

(0.01) -0.01  

 
Student body 
disadvantage  -0.01 (0.03) 0.00  

-0.06 
(0.04) -0.03  

Social address to exposure to delinquency   

 
School district 
expeditures1  -0.00 (0.00) -0.01  

-0.00 
(0.00) -0.03  

 Class size1 -0.00 (0.01) -0.01  
-0.01 

(0.01) -0.01  

 Teacher base salary1 -0.00 (0.01) -0.01  0.02 (0.01) 0.03  

 
Student body 
disadvantage  -0.00 (0.03) -0.00  

-0.02 
(0.03) -0.01  

Model Fit       
  N  14,175 12,329 

  Free Parameters  180 180 

 AIC 396,361.14 356,558.96 

 RMSEA 0.026 (0.025, 0.027), ns 0.025 (0.023, 0.026), ns 

 CFI 0.86 0.87 

 X2/df 10.48 8.53 

 R2 0.16 0.14 

 

NOTE: 1: As outlined above, many variables were scaled to reduce their variance. 
Family income and teacher salaries are measured in $10,000; School district 
expenditures in $1,000, and class size in 10 students. This scaling affects 
interpretation of the bs. 
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School and family impact on student outcomes and the role of proximal processes 

(Hypotheses 2B and 2C) 

Hypothesis 2B stated that, when family variables and school variables were 

employed in the same model predicting school outcomes, the total effects of family 

variables (family income and family characteristics) would be greater than the total 

effects of student body disadvantage and, in turn, both would be greater than the total 

effect of school resources (expenditures, class size, and teacher salary). This hypothesis 

was supported by the data.  

Hypothesis 2C stated that proximal school and family processes (school and 

family interpersonal processes) would partially mediate the relationships between the 

independent variables and the outcomes; some of these mediations would cross between 

the school and family microsystems. This hypothesis was mostly, but not fully, 

supported.  

I tested these hypotheses in the full within-cohort models. Figure 13 shows all the 

tested paths, while Figures 14 through 17 present the results with only significant paths 

displayed. Tables 17 and 18 present all the modeled coefficients for the full models. The 

key answer to Hypothesis 2B is presented in Table 19, which presents the total (direct 

and indirect) effects from the different independent variables. Tables 20 and 21 show the 

key results for Hypothesis 2C presenting the meditational analyses. 

Figures 14 through 17 illustrate that in both cohorts and for both outcomes, the 

family indicators showed more consistent, stronger relations with the proximal processes 
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and outcomes than did the school indicators. Students from families with higher income, 

and with fewer indicators of family disadvantage achieved higher test scores, and attained 

more years of schooling. This was true whether one looked at the direct effects (Tables 

17 and 18; Figures 14 through 17), total effects (Table 19), or indirect effects (Tables 20 

and 21). By comparison, the effects of the school resources, and student body 

composition exerted smaller effects, often undistinguishable from zero.  

Direct and indirect effects of family income and disadvantage 

Family income for students in both cohorts directly and indirectly related to 

higher test scores and attainment. For students in the 1992 Cohort, the total effects of 

family income on test scores (b = 0.30; ß = 0.15; p < 0.001) and years of schooling (b = 

0.08; ß = 0.22; p < 0.001), represented statistically and practically significant relations. 

For example, the relation between family income (measured in $10,000) and test scores 

(in points) meant that each additional $10,000 in family income related to roughly 1/3 of 

a point increase in students’ test scores. The relation between family income and 

attainment (measured in years) indicates that each additional $10,000 in family income 

translated to an additional month of educational attainment among the family’s children. 

These total effects contain large direct effects (b = 0.26; ß = 0.13; p < 0.001 for test 

scores and b = 0.07; ß = 0.19; p < 0.001 for attainment), but also hide three mediated 

relations. First, for the 1992 Cohort only, students from low-income families had lower 

test scores and attained less education due to higher exposure to delinquency in schools 
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(b = 0.00; ß = 0.01; p < 0.01 for both test scores and attainment). Further, I found two 

contradictory mediated (indirect) effects through family interpersonal processes.  Family 

income related positively to both indicators of family interpersonal processes, and though 

higher frequency of school discussions related with higher test scores and attainment, the 

relationship was inverse for schoolwork supervision. The finding that higher schoolwork 

supervision related to lower test scores and attainment seems counterintuitive at first, but 

a possible explanation lies in the specific items comprising the measure of schoolwork 

supervision: 1) parents check homework, 2) parents help with homework, and 3) parents 

provide special privileges for good grades. Two of these items indicate monitoring and 

even aiding in homework completion, while the third item potentially indicates provision 

of extrinsic rewards for school performance. Recall that family interpersonal processes 

related to student outcomes through complex relationship building, skill development, 

and motivation development to succeed (Pomerantz et al., 2007). The data used for Study 

2 did not contain such nuanced information, but one can speculate that parents more 

frequently supervising schoolwork (as measured herein) did not stimulate these skills and 

motivations. Overall, schoolwork supervision and school discussions co-occurred (rs = 

0.60 and 0.56 in models for test scores and attainment, respectively), meaning that 

families by-and-large performed both activities. Thus, these effects of family 

interpersonal processes largely negated each other. As can be seen further below, the 

counteracting effects of school discussions and schoolwork supervision were present 

throughout the results. The findings were quite similar for the 2004 Cohort – family 
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income related directly and through family interpersonal processes to both test scores and 

attainment (see Tables 18, 19, 20, & 21).  

As with family income, family disadvantage showed strong associations with 

students’ outcomes. In total, each additional indicator of family disadvantage (recall, this 

variable is an index of presence/absence of three indicators) was related to more than 

atwo-point decrease in test scores (b = -2.27 & -2.22; ß = -0.17 & -0.18 for 1992 and 

2004 Cohorts, respectively; p < 0.001) and roughly five fewer months (0.4 years) of 

educational attainment (b = -0.38 & -0.42; ß = -0.16 & -0.18 for 1992 and 2004 Cohorts, 

respectively; p < 0.001). These total effects contained both direct effects (Table 18 and 

19) and mediated effects (Table 20 & 21). For the 1992 cohort, but not the 2004 cohort, 

family disadvantage related to lower student outcomes through higher exposure to 

delinquency (b = -0.21 & -0.04; ß = -0.02; p < 0.001 for test scores and attainment). For 

both cohorts, family disadvantage also related to lower student outcomes through less 

frequent school discussions (range of ßs = -0.03 to -0.04 for the four tests for each cohort 

and each outcome; all ps < 0.001), and higher exposure to delinquency (range of ßs = -

0.01 to -0.02 for the four tests for each cohort and each outcome; all ps < 0.001). Family 

disadvantage also related to higher student outcomes through less frequent schoolwork 

supervision (range of ßs = 0.02 to 0.04 for the four tests for each cohort and each 

outcome; all ps < 0.001). The mediated effect is important, as it represents an example of 

the family ecosystem impacting the school ecosystem – a cross-system effect, which is a 

key concept of the bio-ecological theory (Bronfenbrenner, 1989).  
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Direct and indirect effects of school indicators 

Overall, students in schools with higher concentrations of disadvantaged peers 

achieved lower scores (in both cohorts) and attained less education (in 2004 Cohort only; 

Table 21).  Looking at the extreme values of the continuous indicator of student body 

disadvantage (Minimum = 0; Maximum = 1), students in schools with no disadvantaged 

peers scored between 3.29 (1992 Cohort; p < 0.01) and 5.23 points (2004 Cohort; p < 

0.001) higher on standardized tests than students who where in schools with an entirely 

disadvantaged student body. For the 1992 Cohort, this relation was not mediated through 

any of the proximal processes. However, for the 2004 Cohort, the relation between 

student body disadvantage and both student outcomes was partially mediated through 

lower school discussions in the family (β = -0.02 and 0.01; both ps < 0.01 for test scores 

and attainment, respectively). Thus, for the 2004 Cohort, attending schools with many 

disadvantaged peers led to fewer conversations at home about school, about coursework, 

and about grades, which further related to lower scores and lower educational attainment. 

I will return to this cross-system finding in the discussion.  

In sum, the total, direct, and indirect effects of school resources to student 

outcomes showed only sporadic significance. For students in the 1992 Cohort, smaller 

class size related to better test scores through better teacher-student relationships (b = 

0.17; ß = 0.01; p < 0.01), and higher school funding related directly to higher attainment 

(b = 0.04; ß  = 0.05; p < 0.01). Additionally, school funding, but not class size, also 

showed a significant total effect (Table 20).  For the 2004 Cohort, school resources were 
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not related to test scores, either directly or indirectly. Attainment for this cohort was 

predicted by teacher salary – students in schools with higher base teacher salaries attained 

higher more of education, a direct effect (additional 2 months of education (0.16 years) 

for every additional $10,000 in base teacher salary; b = 0.16; ß = 0.04; p <0.01).  

Summary of Findings Related to Hypotheses 2B and 2C 

 In sum, Hypothesis 2B was supported. Family characteristics showed strong and 

reliable relations to student outcomes, whereas school resources and student body 

disadvantage showed weaker relations. Hypothesis 2C was supported as well, but not 

fully. Three of the four proximal processes served as mediators in the relations between 

the independent variables and student outcomes, and a handful of cross-system paths 

were found.  Schoolwork supervision was associated with lower levels of both student 

outcomes, but this family process was positively related to school discussions, which had 

positive associations with outcomes. In other words, most students reported that their 

families engaged in neither or both activities, which meant that these two family 

interpersonal processes canceled each other out. Students in the 2004 Cohort, attending 

schools with many disadvantaged students, reported fewer school discussions, a 

provocative suggestion of the way school segregation relates to lower student outcomes.  
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Table 17. Results from the full model predicting 10th grade test scores. 

  1992 Cohort 2004 Cohort 

  b (S.E.) ß sig b (S.E.) ß sig 

Social address to outcomes 
      

 
School district expeditures1  0.14 (0.07) 0.04  0.08 (0.08) 0.02  

 
Class size1 -0.22 (0.33) -0.01  0.35 (0.37) 0.02  

 
Teacher base salary1 -0.48 (0.32) -0.02  0.43 (0.38) 0.02  

 
Student body disadvantage  -2.83 (0.93) -0.04 ** -4.43 (1.17) -0.07 *** 

 
Family income1 0.26 (0.02) 0.13 *** 0.24 (0.02) 0.12 *** 

 
Family disadvantage  -2.02 (0.13) -0.16 *** -1.98 (0.12) -0.16 *** 

Proximal processes to outcomes      

 
Teacher student relationship 4.36 (0.45) 0.11 *** 1.90 (0.42) 0.06 *** 

 
Exposure to delinquency -8.04 (0.68) -0.19 *** -5.50 (0.59) -0.15 *** 

 
Schoolwork supervision -3.83 (0.20) -0.29 *** -3.73 (0.21) -0.28 *** 

 
School discussions  5.17 (0.32) 0.24 *** 1.90 (0.42) 0.06 *** 

Social address to teacher-student relationship 
    

 
School district expeditures1  -0.00 (0.00) -0.00  0.01 (0.00) 0.05  

 
Class size1 -0.04 (0.02) -0.06 *** 0.02 (0.01) 0.03  

 
Teacher base salary1 -0.00 (0.01) -0.00  -0.01 (0.01) -0.01  

 
Student body disadvantage  0.01 (0.03) 0.00  -0.05 (0.04) -0.03  

 
Family income1 0.00 (0.00) 0.02  0.00 (0.00) 0.01  

 
Family disadvantage  -0.01 (0.01) -0.03  0.00 (0.01) -0.00  

Social address to exposure to delinquency 
     

 
School district expeditures1  -0.00 (0.00) 0.02  -0.00 (0.00) -0.03  

 
Class size1 -0.01 (0.01) -0.01  -0.00 (0.01) -0.01  

 
Teacher base salary1 -0.01 (0.01) -0.01  0.02 (0.01) 0.04  

 
Student body disadvantage  -0.02 (0.02) -0.01  -0.04 (0.03) -0.02  

 
Family income1 -0.00 (0.00) -0.03 ** 0.00 (0.00) 0.00  

 
Family disadvantage  0.03 (0.00) 0.09 *** 0.02 (0.01) 0.07 *** 

Social address to schoolwork supervision 
     

 
School district expeditures1  -0.01 (0.01) -0.02  -0.00 (0.01) -0.01  

 
Class size1 0.02 (0.02) 0.01  -0.00 (0.03) -0.00  

 
Teacher base salary1 -0.02 (0.02) -0.01  -0.03 (0.03) -0.02  

 
Student body disadvantage  0.02 (0.10) 0.00  -0.00 (0.09) 0.00  

 
Family income1 0.01 (0.00) 0.05 *** 0.00 (0.00) 0.01  

 
Family disadvantage  -0.13 (0.01) -0.13 *** -0.11 (0.01) -0.12 *** 
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Table 17 continued      
Social address to school discussions 

     
 

School district expeditures1  0.00 (0.00) 0.00  -0.00 (0.00) -0.01  

 
Class size1 0.01 (0.02) 0.01  0.01 (0.02) 0.01  

 
Teacher base salary1 -0.03 (0.02) -0.03  -0.00 (0.02) -0.00  

 
Student body disadvantage  -0.09 (0.05) -0.03  -0.17 (0.06) -0.05 ** 

 
Family income1 0.01 (0.00) 0.10 *** 0.01 (0.00) 0.08 *** 

  Family disadvantage  -0.09 (0.01) -0.16 *** -0.10 (0.01) -0.15 *** 
Model Fit 

      
 

 N  14,175 12,329 

 
 Free Parameters  272 272 

 
AIC 728,324.51 625,029.77 

 
RMSEA 0.027 (0.026, 0.027), ns 0.025 (0.024, 0.026), ns 

 
CFI 0.90 0.90 

 
X2/df 11.03 8.55 

  R2 0.33 0.35 

 

NOTE: 1: As outlined above, many variables were scaled to reduce their variance. 
Family income and teacher salaries are measured in $10,000; School district 
expenditures in $1,000, and class size in 10 students. This scaling affects interpretation 
of the bs. 
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Table 18. Results from the full model predicting years of schooling attained. 

  1992 Cohort 2004 Cohort 

  B (S.E.) ß sig B (S.E.) ß sig 
Social address to outcomes       

 
School district 
expeditures1  

0.04  
(0.01) 0.05 ** 0.01 (0.01) 0.01  

 Class size1 -0.05 (0.06) -0.01  0.09 (0.06) 0.02  

 Teacher base salary1 0.01 
(0.06) 0.00  0.16 (0.06) 0.04 ** 

 
Student body 
disadvantage  -0.24 (0.17) -0.02  

-0.48 
(0.20) -0.04  

 Family income1 0.07 
(0.01) 0.19 *** 0.05 (0.00) 0.14 *** 

 Family disadvantage  -0.29 (0.03) -0.12 *** -0.35 
(0.03) -0.14 *** 

Proximal processes to outcomes      

 
Teacher student 
relationship 

0.10 
(0.10) 0.02  0.21 (0.09) 0.03  

 Exposure to delinquency -1.56 (0.15) -0.20 *** -1.05 
(0.12) -0.15 *** 

 Schoolwork supervision -0.35 (0.04) -0.15 *** -0.41 
(0.04) -0.17 *** 

 School discussions  1.02 (0.07) 0.26 *** 0.89 (0.06) 0.26 *** 
Social address to teacher-student relationship    

 
School district 
expeditures1  0.00 (0.00) -0.00  0.01 (0.00) 0.05  

 Class size1 -0.04 (0.01) -0.06 *** 0.02 (0.01) 0.04  

 Teacher base salary1 -0.00 (0.01) -0.00  
-0.01 

(0.01) -0.01  

 
Student body 
disadvantage  -0.00 (0.03) -0.00  

-0.05 
(0.04) -0.03  

 Family income1 0.00 (0.00) 0.02  0.00 (0.00) 0.01  
 Family disadvantage  -0.01 (0.00) -0.04 ** 0.00 (0.01) -0.00  
Social address to exposure to delinquency   

 
School district 
expeditures1  0.00 (0.00) 0.02  

-0.00 
(0.00) -0.03  

 Class size1 -0.01 (0.01) -0.01  
-0.01 

(0.01) -0.01  

 Teacher base salary1 -0.01 (0.01) -0.01  0.02 (0.01) 0.03  

 
Student body 
disadvantage  -0.01 (0.02) -0.01  

-0.03 
(0.03) -0.02  

 Family income 1 -0.00 (0.00) -0.03 ** 0.00 (0.00) -0.00  
 Family disadvantage  0.03 (0.00) 0.09 *** 0.02 (0.01) 0.07 *** 
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Table 18 continued   
Social address to schoolwork supervision   

 
School district 
expeditures1  -0.01 (0.01) -0.02  

-0.00 
(0.01) -0.01  

 Class size1 0.02 (0.02) 0.01  
-0.00 

(0.03) -0.00  

 Teacher base salary1 -0.02 (0.02) -0.01  
-0.03 

(0.03) -0.02  

 
Student body 
disadvantage  0.02 (0.09) 0.00  0.00 (0.09) 0.00  

 Family income1 0.01 (0.00) 0.05 *** 0.00 (0.00) 0.01  

 Family disadvantage  -0.13 (0.01) -0.13 *** -0.13 
(0.01) -0.12 *** 

Social address to school discussions    

 
School district 
expeditures1  0.00 (0.00) 0.00  

-0.00 
(0.00) -0.01  

 Class size1 0.01 (0.02) 0.01  0.01 (0.02) 0.01  

 Teacher base salary1 -0.03 (0.02) -0.03  
-0.00 

(0.02) -0.00  

 
Student body 
disadvantage  -0.09 (0.05) -0.03  

-0.17 
(0.06) -0.05 ** 

 Family income1 0.01 (0.00) 0.10 *** 0.01 (0.00) 0.08 *** 

  Family disadvantage  -0.10 (0.01) -0.16 *** -0.10 
(0.01) -0.15 *** 

Model Fit       
  N  14,175 12,329 

  Free Parameters  272 272 

 AIC 664,925.28 578,082.81 

 RMSEA 0.025 (0.024, 0.026), ns 0.024 (0.023, 0.025), ns 

 CFI 0.90 0.91 

 X2/df 10.12 7.85 

 R2 0.26 0.24 

 

NOTE: 1: As outlined above, many variables were scaled to reduce their variance. 
Family income and teacher salaries are measured in $10,000; School district 
expenditures in $1,000, and class size in 10 students. This scaling affects 
interpretation of the bs. 
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Table 19. Comparison of the total effects of the different independent variables on 
dependent variables. 

 
1992 Cohort 2004 Cohort 

 
Test scores Attainment Test scores Attainment 

  ß (S.E.) ß (S.E.) ß (S.E.) ß (S.E.) 
School district expenditures 0.04 (0.02) 0.05 (0.02)** 0.02 (0.02) 0.02 (0.02) 
Class size -0.01 (0.02) -0.01 (0.02) 0.02 (0.02) 0.03 (0.02) 
Teacher salary -0.02 (0.02) -0.00 (0.02) 0.02 (0.02) 0.04 (0.02) 
Student body disadvantage -0.05 (0.02)*** -0.03 (0.02) -0.09 (0.02)*** -0.05 (0.02) 
Family Income 0.15 (0.01)*** 0.22 (0.01)*** 0.15 (0.01)*** 0.16 (0.01)*** 
Family disadvantage -0.17 (0.01)*** -0.16 (0.01)*** -0.18 (0.01)*** -0.18 (0.01)*** 

Note. **: p < 0.01; ***: p < 0.001. 
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Figure 14. Full model predicting 10th grade test scores for the 1992 Cohort. 
Note. Only significant paths (p < 0.01) shown. Model Fit can be found in Table 15. 
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Figure 15. Full model predicting years of schooling attained for the 1992 Cohort.  
Note. Only significant paths (p < 0.01) shown. Model Fit can be found in Table 16. 



 

 

127 

 

Figure 16. Full model predicting 10th grade test scores for the 2004 Cohort. 
Note: Only significant paths (p < 0.01) shown. Model Fit can be found in Table 15. 
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Figure 17. Full model predicting years of schooling for the 2004 Cohort. 
Note: Only significant paths (p < 0.001) shown. Model Fit can be found in Table 16.



 

 

 

Table 20. Specific effects for the full models – 1992 Cohort. 

 
1992 Cohort 

 
Test scores Attainment 

  ß (S.E.) Sig. ß (S.E.) Sig. 
School district expenditures --> Teacher-student relationship --> DV 0.00 (0.00)  0.00 (0.00)  
School district expenditures --> Exposure to delinquency --> DV -0.00 (0.00)  0.00 (0.00)  
School district expenditures --> Schoolwork supervision --> DV 0.01 (0.01)  0.00 (0.00)  
School district expenditures --> School discussions --> DV 0.00 (0.00)   0.00 (0.00)   

Class size --> Teacher-student relationship --> DV -0.01 (0.00) ** -0.00 (0.00)  
Class size --> Exposure to delinquency --> DV 0.00 (0.00)  0.00 (0.00)  
Class size --> Schoolwork supervision --> DV -0.00 (0.00)  -0.00 (0.00)  
Class size --> School discussions --> DV 0.00 (0.00)   0.00 (0.00)   

Teacher salary --> Teacher-student relationship --> DV 0.00 (0.00)  0.00 (0.00)  
Teacher salary --> Exposure to delinquency --> DV 0.00 (0.00)  0.00 (0.00)  
Teacher salary --> Schoolwork supervision --> DV 0.01 (0.00)  0.00 (0.00)  
Teacher salary --> School discussions --> DV -0.01 (0.00)   -0.01 (0.00)   

Student body disadvantage --> Teacher-student relationship --> DV 0.00 (0.00)  0.00 (0.00)  
Student body disadvantage --> Exposure to delinquency --> DV 0.00 (0.00)  0.00 (0.00)  
Student body disadvantage --> Schoolwork supervision --> DV -0.00 (0.01)  -0.00 (0.00)  
Student body disadvantage --> School discussions --> DV -0.01 (0.00)   -0.01 (0.00)   

Family Income --> Teacher-student relationship --> DV 0.00 (0.00)  0.00 (0.00)  
Family income --> Exposure to delinquency --> DV 0.01 (0.00) ** 0.01 (0.00) ** 

Family income --> Schoolwork supervision --> DV -0.02 (0.00) *** -0.01 (0.00) *** 

Family income --> School discussions --> DV 0.03 (0.00) *** 0.03 (0.00) *** 

Family disadvantage --> Teacher-student relationship --> DV -0.00 (0.00)  -0.00 (0.00)  
Family disadvantage --> Exposure to delinquency --> DV -0.02 (0.00) *** -0.02 (0.00) *** 

Family disadvantage --> Schoolwork supervision --> DV 0.04 (0.00) *** 0.02 (0.00) *** 

Family disadvantage --> School discussions --> DV -0.03 (0.00) *** -0.04 (0.00) *** 
Note. DV = dependent variable (either test scores or attainment); **: p < 0.01; ***: p < 0.001. 
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Table 21. Specific effects for the full models – 2004 Cohort 

 
2004 Cohort 

 
Test scores Attainment 

  ß (S.E.) Sig. ß (S.E.) Sig. 
School district expenditures --> Teacher-student relationship --> DV 0.00 (0.00)  0.00 (0.00) 

 School district expenditures --> Exposure to delinquency --> DV 0.00 (0.00)  0.00 (0.00) 
 School district expenditures --> Schoolwork supervision --> DV 0.00 (0.01)  0.00 (0.00) 
 School district expenditures --> School discussions --> DV -0.00 (0.01)   -0.00 (0.00)   

Class size --> Teacher-student relationship --> DV 0.00 (0.00)  0.00 (0.01) 
 Class size --> Exposure to delinquency --> DV 0.00 (0.00)  0.00 (0.00) 
 Class size --> Schoolwork supervision --> DV 0.00 (0.01)  0.00 (0.00) 
 Class size --> School discussions --> DV 0.00 (0.01)   0.00 (0.00)   

Teacher salary --> Teacher-student relationship --> DV -0.00 (0.00)  0.00 (0.00) 
 Teacher salary --> Exposure to delinquency --> DV -0.01 (0.00)  -0.01 (0.00) 
 Teacher salary --> Schoolwork supervision --> DV 0.01 (0.01)  0.00 (0.00) 
 Teacher salary --> School discussions --> DV -0.00 (0.01)   -0.00 (0.00)   

Student body disadvantage --> Teacher-student relationship --> DV -0.00 (0.00)  -0.00 (0.00) 
 Student body disadvantage --> Exposure to delinquency --> DV 0.00 (0.00)  0.00 (0.00) 
 Student body disadvantage --> Schoolwork supervision --> DV 0.00 (0.01)  0.00 (0.00) 
 Student body disadvantage --> School discussions --> DV -0.02 (0.01) ** -0.01 (0.00) ** 

Family Income --> Teacher-student relationship --> DV 0.00 (0.00)  0.00 (0.00) 
 Family income --> Exposure to delinquency --> DV 0.00 (0.00)  0.00 (0.00) 
 Family income --> Schoolwork supervision --> DV -0.00 (0.00)  -0.00 (0.00) 
 Family income --> School discussions --> DV 0.02 (0.00) *** 0.02 (0.00) *** 

Family disadvantage --> Teacher-student relationship --> DV 0.00 (0.01)  0.00 (0.00) 
 Family disadvantage --> Exposure to delinquency --> DV -0.01 (0.00) *** -0.01 (0.00) *** 

Family disadvantage --> Schoolwork supervision --> DV 0.03 (0.00) *** 0.02 (0.00) *** 

Family disadvantage --> School discussions --> DV -0.04 (0.00) *** -0.04 (0.00) *** 
Note. DV = dependent variable (either test scores or attainment); **: p < 0.01; ***: p < 0.001. 
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Robustness Checks  

As previously outlined, I pursued two robustness checks – one in which I tested 

the inclusion of additional covariates and another in which I tested the usage of log 

values of family income, school expenditures, and teachers’ salaries. Table 22 

summarizes the results of these analyses, presenting the total effects of the independent 

variable (compare to Table 19), and the model fit of the estimation models (compare to 

Tables 17 & 18). The alternatively specified models did not fit the data better, did not 

explain more variance in the outcomes, and did not show any large differences in total 

effects of the independent variables.  Thus, these analyses indicated that the main 

analyses were robust against these re-specifications.  

BETWEEN-COHORT ANALYSES; HYPOTHESES 2D AND 2E 

Hypothesis 2D stated that the correlation between family income and family 

disadvantage would be more pronounced for the 2004 Cohort than the 1992 Cohort. 

Hypothesis 2E stated that the correlation between family income and school funding and 

school resources would be less pronounced for the 2004 Cohort than for the 1992 Cohort. 

I compared the full models for the 1992 and 2004 Cohort. Support for Hypothesis 2D was 

limited, but Hypothesis 2E was reasonably well supported. Figures 18 and 19 present the 

paths that changed between cohorts in the full models predicting test scores and 

attainment, respectively  
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Table 22. Total effects of independent variables, model fit, and the coefficient of 
determination for alternative specifications of the full model. 

 
1992 Cohort 2004 Cohort 

 
Test scores Attainment Test scores Attainment 

  ß (S.E.) ß (S.E.) ß (S.E.) ß (S.E.) 
Robustness Check -- Added Covariates 

School district expenditures 0.04 (0.02) 0.04 (0.02) 0.02 (0.02) 0.01 (0.01) 
Class size -0.01 (0.02) -0.01 (0.02) 0.02 (0.02) 0.02 (0.01) 
Teacher salary -0.02 (0.02) 0.01 (0.01) 0.02 (0.02) 0.03 (0.01) 
Student body disadvantage -0.05 (0.02)** 0.00 (0.01) -0.09 (0.02)*** -0.02 (0.01) 
Family Income 0.16 (0.01)*** 0.15 (0.01)*** 0.15 (0.01)*** 0.11 (0.01)*** 
Family disadvantage -0.15 (0.01)*** -0.10 (0.01)*** -0.18 (0.01)*** -0.11 (0.01)*** 
Model fit    

  N  10,784 10,784 12,329 12,329 

 Free Parameters  285 299 285 299 

AIC 561,752.39 595,031.70 632,447.86 671,354.29 

RMSEA 
 0.027 (0.026, 

0.028), ns 
 0.0.34 (0.033, 

0.035), ns 
0.024 (0.023, 

0.025), ns 
0.032 (0.031, 

0.033), ns 
CFI 0.90 0.84 0.90 0.83 

X2/df 8.70 13.22 8.25 13.44 
R2 0.32 0.32 0.35 0.27 

Robustness Check -- Log of financial variables 

School district expenditures 0.05 (0.02) 0.06 (0.02)** 0.04 (0.02) 0.04 (0.02) 
Class size -0.01 (0.02) -0.01 (0.02) 0.03 (0.02) 0.03 (0.02) 
Teacher salary -0.01 (0.02) -0.01 (0.02) 0.01 (0.02) 0.03 (0.02) 
Student body disadvantage -0.04 (0.02)** -0.02 (0.02) -0.09 (0.02)*** -0.06 (0.02)** 
Family Income 0.16 (0.01)*** 0.21 (0.02)*** 0.13 (0.01)*** 0.10 (0.01)*** 
Family disadvantage -0.14 (0.01)*** -0.16 (0.01)*** -0.19 (0.01)*** -0.20 (0.01)*** 
Model fit    

  N  10,784 10,784 12,329 12,329 

 Free Parameters  272 272 272 272 

AIC 466,190.52 425,672.03 522,240.24 475,390.30 

RMSEA  0.028  0.027  0.025  0.024  

CFI 0.89 0.89 0.90 0.91 

X2/df 9.38 8.61 8.63 7.92 
R2 0.32 0.26 0.34 0.23 

Note. **: p < 0.01; ***: p < 0.001
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Figure 18. Between-cohort changes in the paths predicting test scores.  
NOTE: Full models were analyzed, but only paths significantly different between cohorts 
are shown. 
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Figure 19. Between-cohort changes in the paths predicting attainment.  
NOTE: Full models were analyzed, but only paths significantly different between cohorts 
are shown. 
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If one reviews Figures 14 through 17, there appear to be big changes in the 

correlations among the independent variables from the 1992 Cohort to the 2004 Cohort.  

In the 1992 Cohort, significant correlations were found between family income and 

school funding (r = 0.12; p < 0.01), class size (r = -0.04; p < 0.01), and teacher salary (r = 

0.07; p < 0.01), as well as between family disadvantage and class size (r = 0.04; p < 

0.01). These correlations were not reliably detected in the 2004 Cohort. In fact, as can be 

seen in Figures 16 and 17, no significant correlation was found between family 

characteristics and school resources. Between-cohort analyses found that the correlation 

between family income and school funds, as well as the correlations between family 

income and family disadvantage with class size, all weakened in models predicting either 

student outcome (range of Δ χ2 (df = 1) = 6.67 to 11.83; p < 0.01). The relation between 

family income and family disadvantage did not significantly strengthen as expected (Δ χ2 

(df = 1) = 5.58 & 5.48; for models predicting test scores and attainment, respectively; p = 

0.02). Further, the correlation between family disadvantage and student body 

disadvantage strengthened from the 1992 to the 2004 Cohort (Δ χ2 (df = 1) = 7.80 & 7.70 

for models predicting test scores and attainment, respectively; p < 0.01,).  

In Figures 14 through 17, one could also observe that that in both cohorts higher 

expenditures correlated with smaller class size (r = -0.25 & -0.12, for 1992 and 2004 

Cohorts respectively; p < 0.01) and higher teacher salary (r = 0.43 & 0.34, for 1992 and 

2004 Cohorts, respectively; p < 0.01). Notably, in 1992 there was no significant 
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correlation between student body disadvantage and expenditures (r = 0.07; p = 0.09), 

indicating that schools’ student body composition was not related to expenditures. 

Probably even more notable is that this path’s presence in the 2004 Cohort. Moreover, it 

was positive (r = 0.13; p < 0.01), indicating that schools with higher concentrations of 

student in need were receiving higher levels of funding per pupil. None of these between-

cohort changes in correlation coefficients reached significance in between-cohort testing, 

however.  

Few structural regression paths showed between cohort change. The relation of 

class size to teacher-student relationship weakened for both dependent variables (Δ χ2 (df 

= 1) = 17.14 & 17.30 for test scores and attainment respectively; p < 0.001). The relation 

of teacher student ratio to test scores also weakened (Δ χ2 (df = 1) = 16.41; p < 0.001), 

but the relation to attainment did not change (Δ χ2 (df = 1) = 0.55; p > 0.45). Family 

income predicted attainment, but not test scores; this relation was stronger for the 1992 

Cohort (β = 0.19; p < 0.001) than in the 2004 Cohort (β = 0.14; p < 0.001), a significant 

between-cohort change in path strength (Δ χ2 (df = 1) = 9.50; p < 0.01). Finally, also in 

the attainment model, a few structural paths showed weakening despite the fact that they 

did not reach significance in either cohort. The relation from teacher salary to students’ 

exposure to delinquency weakened from the 1992 cohort to the 2004 cohort (Δ χ2 (df = 1) 

= 10.01; p < 0.01), as did the path from school funds to family’s frequency of schoolwork 
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supervision (Δ χ2 (df = 1) = 9.99; p < 0.01). These last two findings are hard to interpret 

as they detected a change in paths that were already insignificant.  

Discussion 

In Study 2, I aimed to explore the multivariate relations between students’ family 

characteristics and the characteristics of the schools they attend with student outcomes. 

To achieve this goal, I tested a series of structural equation models that considered the 

relations from family and school indicators, on achievement and attainment. These 

relations were allowed to be direct, or mediated through interpersonal processes in school 

and at home. The chief finding in this study was that family disadvantage and family 

income drove the effects on student outcomes, partially mediated through family and 

school processes. This finding echoed much of the research on the impacts of poverty 

addressing child development (e.g., Astone & McLanahan, 1991; Blau, 1999; Davis-

Kean, 2005; Huston & Bentley, 2010). The relation between family characteristics and 

lower student outcomes was also mediated through higher exposure to delinquency at 

school. This finding indicates higher income and advantaged families may be more 

strategic in selecting schools where at-school delinquency is less of an issue. 

Alternatively, constraints not included in the present analyses could be preventing 

families with low income and substantial disadvantage from seeking schools with lower 

rates of delinquency. Despite the correlation between family income and disadvantage, 

the unique relations from indicators of family disadvantage to student outcomes intimates 
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that the reason why low-income students are underperforming may not be just income 

itself (Blau, 1999; Brooks-Gunn & Duncan, 1997), rather; the concentration of 

disadvantage among poor families (McLanahan, 2004) may lead to further widening of 

achievement gaps between low-income and well-off students.  

The mediated effect of family characteristics on outcomes through an indicator of 

school interpersonal processes, mentioned above, is also a case of a cross-system effect 

(Brofenbrenner, 1989; Bronfenbrenner & Morris, 2007), in which a distal characteristic 

of the family system (e.g., income) impacts developmental outcomes through a proximal 

process in another system (e.g., exposure to delinquency in school). Another cross-

system effect, found for the 2004 Cohort only, was the relation between student body 

disadvantage and student outcomes, mediated through fewer school discussions at home. 

It is difficult to interpret why schools, with a high concentration of students in need, 

would be related to fewer school discussions at home, and I have not found a compatible 

finding in prior literature. Student body disadvantage is strongly related to low family 

income and high family disadvantage, thus, I could extend my speculation from above: 

that families with few resources make less strategic choices (or have fewer good options 

available) in finding schools conducive to their children’s learning (lower concentration 

of students in need; lower exposure to delinquency in schools). In the models I tested in 

Study 2, student body disadvantage and family disadvantage were simply correlated, but 
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future research should study directional paths between family disadvantage and student 

body characteristics in data that permit it.  

An important finding in Study 2 was that frequent schoolwork supervision did not 

relate positively to student outcomes, but related inversely. This finding was unexpected 

and warrants further discussion. Prior literature consistently finds that schoolwork 

supervision relates positively to student outcomes, but homework help may relate 

inversely (Astone & McLanahan, 1991; Hoover-Dempsey et al., 2001; Pomerantz et al., 

2007). Pomerantz and colleagues (2007) warn that the mechanism involved is convoluted 

and operates through building skills and motivations in the child or adolescent. It is 

possible that the way student participants understood these questions did not capture 

parental behaviors that build motivated learners, but rather, captured parents using 

extrinsic motivators and close supervision to ensure academic progress (and in parallel, 

youth who require this kind of supervision; Ryan & Deci, 2000; Wigfield & Eccles, 

2000).  

Very few relations between school resources and student outcomes reached 

statistical significance. This was the case both in the partial models (without family 

indicators in the model) as well as in the full models. For the 1992 Cohort, school 

districts expenditures predicted attainment (a direct effect), and smaller class size 

predicted higher test scores through better teacher-student relationship. For the students 

in the 2004 Cohort, teacher salary related to higher educational attainment, another direct 
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effect, that is not mediated through school or family interpersonal processes. These 

findings corroborate prior work (Jencks, 1972; Sebold & Dato, 1981; Chaudhary, 2009) 

that higher school funding is spent on buying school resources and relates to better 

student outcomes. However, the findings I present also reiterate Jencks’ (1972) assertion 

that the relation between school resources and outcomes is convoluted and hard to detect. 

Finally, the pattern of correlations between the indicators of social address offer 

interesting insights into the relations between school funding, school resources, student 

body characteristics, and family characteristics. In the 1992 Cohort, family income 

related to greater school resources, whereas family disadvantage related only to larger 

class size, indicating that indeed students from families with lower income (regardless of 

family disadvantage) attended schools with fewer resources. Notably, the correlation of 

family resources with school resources weakened from the 1992 Cohort to the 2004 

Cohort, and in 2004 Cohort, none of these correlations were significant. For both cohorts, 

family income, family disadvantage, and school student body disadvantage show strong 

correlations, indicating the extent to which family characteristics determine school 

composition. 
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General Discussion 

In this dissertation, I pursued two studies using data from two nationally-

representative cohorts of high school students, to study the distribution of educational 

opportunity between low-income and well-off students. Along the way, I worked to 

uncover the mechanisms behind low-income and well-off students’ uneven educational 

outcomes, and the between-cohort changes in student’s social address, and outcomes.  

As is often found, low-income students underperformed their well-off peers by a 

significant margin. Low-income students in both cohorts achieved test scores about one 

standard deviation lower than their well-off peers. This finding is in line with prior work, 

as both Reardon (2011) and Coleman et al. (1966) found test scores gaps close to one 

standard deviation. However, careful examination of the data found that for the 1992 

Cohort, the mean difference hid a much larger median difference due to the fact that, in 

both groups, in Study 1, few students scored toward the population average score. In the 

2004 Cohort, by contrast, the distribution of test scores in both family-income groups was 

much closer to normal. This is an important finding, as it indicates that reporting on 

average gaps may under-estimate the actual differences experienced by most low-income 

and well-off students. Moreover, the mean difference remained similar between cohorts, 

but the median difference showed narrowing of achievement gaps.   
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Low-income students also attained less education than well-off students. This gap 

was almost two years in the 1992 Cohort. However, by the time of the 2004 Cohort, low-

income students gained almost six-months of attainment closing the gap on well-off 

students (whose mean attainment stagnated around college completion). This finding 

counters prior works such as Bailey and Dynarski (2011), who found attainment gaps 

widening.  

School Resources are Evenly Distributed, and Relate to Better Outcomes 

As was expected, and in line with prior work, the differences in school district 

funding and school resources between schools attended by low-income and well-off 

students were small, and weakened between the two cohorts. Schools attended by well-

off students in the 1992 Cohort had per-pupil funding 15% higher than the schools 

attended by low-income students. This difference narrowed by the 2004 Cohort down to 

only 4%.  In prior work, Wilson and colleagues (2006) found a 10% difference. In this 

study, I cannot directly speak to findings by von Hippel and colleagues (2013) stating 

that the differences in school funding exist only between the quintile of districts serving 

the very richest of families versus all other districts. The data used in this present 

dissertation do not allow for such fine-grained analysis. 

Other school resources related systematically – albeit weakly – with family 

income. For example, low-income students in the 1992 Cohort – as compared to well-off 

students – attended schools with roughly one additional student per class, and were taught 
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by teachers earning $2,000 less per year. These differences were even smaller for the 

2004 Cohort. These findings are in line with prior work. For example, Phillips and Chin 

(2004) found similarly systematic, but weak, differences in school resources of high-

poverty and low-poverty schools. The Coleman Report (Coleman et al., 1966) found that 

differences in school resources between predominantly White and Black schools were 

routinely overshadowed by differences between regions.  

School district funds strongly related to other school resources – smaller class size 

and higher teacher salary. This finding falls in line with prior work that found that 

schools and districts use additional funds to purchase additional resources (Chaudhary, 

2009; Jencks, 1972; Sebold & Dato, 1981). Chaudhary (2009) found that low-income 

school districts that received additional funding, invested these funds in school resources 

(e.g., smaller classes) and that this, in turn, lead to a narrowing of the achievement gap. 

The studies in this dissertation cannot directly corroborate this finding, as school district 

funds and school resources were merely correlated.   

Comparison of 1992 to 2004 Cohorts reveled weakened correlations of school 

district funding with family income and family disadvantage, and for the 2004 Cohort, 

these correlations were insignificant. This finding corroborates prior work that found that 

school funding and family income have been decoupled (or nearly so; Corcoran et al., 

2004; von Hippel et al., 2013). In fact, for the  2004 Cohort, there wasn’t any significant 

correlation between either family income or family disadvantage and any school 
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resources. A hopeful interpretation of this finding is that, on metrics that can be 

influenced with fiscal education policy, low-income and well-off students are attending 

similarly-resourced schools. At this point, I must reiterate a warning from Metz (1998) 

who found that, even though most U.S. schools look remarkably similar on metrics of 

school resources, the daily functioning of extremely high-poverty schools is very 

different from well-off schools. I found no such differences in the measured indicators of 

school interpersonal processes, but it is possible that other indicators would have shown 

different relations. 

As in prior work, I found that schools attended by low-income student had a much 

higher concentration of low-income students, students of color, and students with added 

learning needs (Duncombe & Yinger, 1997). However, I also found that, for the 2004 

Cohort, school district funding positively correlated with concentration of students in 

need. Recall that Wilson and colleagues (2006) estimated that a student with any 

academic need requires 20% additional funding to achieve similar learning as a student 

without a need. This positive correlation between concentration of student body 

disadvantage and school funding provides one of the first glimpses that schools with 

many students in need are receiving additional funds to provide adequate education.  

However, as in prior work (Coleman et al., 1966; Porter et al., 1973), school 

district funding and school resources had only weak relations to students’ outcomes. For 

example, in the 1992 Cohort, higher funding related to higher attainment. Also, smaller 
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classes related to better test scores through better teacher-student relationship. 

Additionally, for the 2004 Cohort, higher teacher salary predicted higher attainment. Card 

and Krueger (1996) found that the pathway from achievement, to higher attainment, and 

to greater earnings related to higher school funds. The results from this dissertation found 

partial support for relations between funding and outcomes, but do not directly speak to 

the developmental pathway. 

One could suggest that, had I combined the two indicators of school resources 

into an aggregate index similar to family disadvantage or student body disadvantage, I 

may have found more significant paths leading from schools to student outcomes. This 

would be a valid objection and a future study should test whether such a methodological 

choice would have meaningfully altered these findings. I chose to model teacher salary 

and class size separately because they are quite distinct concepts, and because this 

approach allowed me to identify and interpret the effects of each individually.  

Low Income Families Cannot Keep up with Well-off Families 

The differences between low-income families and well-off families, in terms of 

family income and disadvantage, are large and growing. Well-off families in both cohorts 

earned roughly $115,000 more than low-income families; however, because low-income 

families’ income actually dropped by 18% from the 1992 Cohort to the 2004 Cohort, the 

relative difference in income grew from nine-times for the 1992 Cohort to twelve-times 
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in the 2004 Cohort. As pointed out before, parents in the 2004 Cohort reported their 

income in 2002, a recession year; this historical context could have impacted my finding.  

Low family income and family disadvantage both related to poorer student 

outcomes directly and through proximal processes – namely through less frequent family 

interpersonal processes, higher exposure to delinquency. As discussed in detail in the 

Discussion for Study 2, one of the measured interpersonal processes (schoolwork 

supervision) related inversely to academic outcomes, but in all other instances, the 

relations from family income and family disadvantage disadvantaged the outcomes of  

low-income students. On a positive note, the relation between family income and 

attainment weakened from the 1992 Cohort to the 2004 Cohort. Carneio and Heckman 

(2002) also found a relation between income and attainment, and Belley and Lochner 

(2007) as well as Bailey and Dynarski (2011) found this relationship strengthening, 

opposite from the findings from the present studies.  

Family Characteristics Dominate in Explaining Educational Gaps 

One of the key goals of the present project was to determine whether school 

resources or family background relate more strongly with students outcomes. In both 

studies the findings unequivocally point to family income and family disadvantage as the 

key driver of student outcomes. Whereas low-income and well-off students attended 

schools with often insignificant differences in school resources, and minor differences in 

school funds, their family backgrounds were markedly disparate. In Study 2, the paths 
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from family characteristics dominated the models, showing reliable direct and mediated 

relations to both student outcomes. By contrast, the significant paths from school funding 

and resources were few.  

These kinds of strong relations between family and achievement were, of course, 

found before (Coleman et al., 1966; Mosteller & Moynihan, 1972; Porter et al., 1973). 

However, this project stands apart as one of just a handful of recent works that explicitly 

compared how family income and disadvantage, versus school resources, impact student 

outcomes. Here, the great degree to which family income and disadvantage “won” is 

quite striking. The findings in Study 2 showed that each additional $100,000 in family 

income related (directly or through a mediator) to a 3-point (or 1/3rd of a standard 

deviation) increase in test scores and 10 additional months of educational attainment. 

Similarly, each indicator of family disadvantage (single parent, low maternal education, 

and English not the primary language), related to a two-point (1/5th of a standard 

deviation) decrease in test scores and five fewer months of educational attainment. It is 

important to point out that these total relations may be quite attenuated due to unexpected 

behavior of one of the family interpersonal process constructs – schoolwork supervision. 

Family income and advantage both related strongly to school discussions and schoolwork 

supervision, but increased schoolwork supervision related negatively to student 

outcomes, which was opposite of expectations. This was a strong mediated relation, but 

operated in the opposite direction of the direct effect and the effect through school 
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discussions, possibly attenuating the total effects (for further discussion of Schoolwork 

supervision, see Study 2). 

School Segregation Relates Negatively to School Outcomes of Low-Income Students 

Children in low-income families are further held back due to the pervasive 

segregation in the U.S. school system. The studies in this dissertation took a unique 

approach, as I did not study schools with specific characteristics, but rather measured 

schools attended by a sample of students. In Study 1, where I only selected low-income 

(bottom quintile) and well-off (top quintile) students, I showed that many of the schools 

in the sample contained both groups. Despite this mixing of low-income and well-off 

students in schools, these two groups attended (on average) schools with very different 

student bodies. Low-income students in both cohorts attended schools with considerable 

concentrations of students in need, whereas well-off students went to schools with almost 

no disadvantaged students, a finding in line with prior work (Haveman et al., 2004; 

Saporito & Sohoni, 2007).  

Concentration of low-income and academically struggling students into separate 

schools had a strong negative relation with test scores in both cohorts (but not 

attainment).  Findings from Study 2 indicate that, all else being equal, going from a 

school with no disadvantaged students to one with only disadvantaged students results in 

a drop of 3.5 points (about 1/3rd of a standard deviation) in test scores for the 1992 Cohort 
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and 5 points (half of a standard deviation) for the 2004 Cohort. Prior works indicate 

similarly robust and negative impacts of school segregation (e.g., Orfield & Lee, 2005).  

Between Cohort Findings 

In both studies, I tested hypotheses about changes between the two cohorts in the 

sample. The results from these analyses were much less straightforward than the within-

cohort findings, often providing limited support for relevant hypotheses.  In Study 1, I 

hypothesized that the gaps between well-off and low-income students’ family income, 

family disadvantage, achievement, and attainment would widen from 1992 to 2004. 

Additionally, I purported that the differences in expenditures and school resources would 

narrow and differences in student body disadvantage, and school and family interpersonal 

processes would remain comparable. The results indicated only a few between-cohort 

changes: The family income gap widened between the cohorts. The school-funding gap 

narrowed, as schools serving low-income students had more funds in the 2004 cohort 

than the 1992 cohort. Contrary to expectations, the gap in attainment actually narrowed 

between cohorts, as low-income students in the 2004 Cohort attained about half a year of 

extra schooling compared to the 1992 Cohort.  

In Study 2, even fewer between-cohort differences were significant.  I 

hypothesized that family income and family disadvantage would correlate more strongly 

for the 2004 Cohort than for the 1992 Cohort, and that family income would correlate 

with school funding and resources less in 2004 than in 1992. The correlation between 
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family income and disadvantage did not strengthen between cohorts. However, the 

correlations between family income and school district funding did weaken, as expected. 

The correlations between family income and family disadvantage with class size also 

weakened between cohorts, as did the direct path from family income to attainment.  

The fact that only a few between-cohort changes were found is peculiar, but can 

likely be explained by the timing of the two cohorts used in this study. From the 1970s to 

the 2000s there were many changes in family income and family characteristics, school 

funding, resources and segregation (e.g., Duncan & Murnane, 2011; McLanahan, 2004; 

Reardon, 2011); however the most rapid period of change happened from the 1970s to 

the 1980s (Corcoran et al., 2004; Orfield, Schley, Glass, & Reardon, 1994). As a result, 

by the time the 1992 Cohort was being assessed, many of the changes in schools and 

families had already occurred. Despite this, the data in this project support the repeated 

finding that school funds continue to be decoupled from average family income in 

districts (e.g., von Hippel et al., 2013). The 2004 Cohort is only 12 years younger than 

the 1992 Cohort, which may not be enough historical separation to detect more gradual 

changes. There is an even younger cohort currently being studied, the high school class of 

2013, but, as of this writing, these students are in college, and thus offer limited 

possibility to assess attainment. Future research should extend the prior work to the 2012 

cohort. 
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Caveats and Limitations  

I have already mentioned a key limitation of the present study – the timing of the 

cohorts. The 1992 Cohort was too recent to provide a historical comparison to the 2004 

Cohort and the twelve-year difference seems to have been insufficient to show many 

between-cohort changes. Another limitation relates to the variables available in the data. 

For example, ideally teacher in-subject training would be used for as a measure of teacher 

qualifications. Instead, I had to rely on teacher salary. Further, family income was 

measured in a categorical fashion. This categorization could have introduced error, which 

I cannot quantify, and could have hidden non-linear relations between income and other 

study variables.  

Another limitation of the present study is the amount of data collection that 

happened in 10th grade. For the 1992 Cohort, I do have more data collection waves during 

high school, but for the 2004 Cohort, 10th grade was the only wave with the key variables 

I sought to use. As a result, the models are almost entirely cross-sectional (only 

attainment was measured at a later date), limiting my confidence in directional paths. I 

operationalized the models in Study 2 heavily guided by theory, but a data set with 

temporal separation between measurements would allow for more confident 

interpretation. First, it is difficult in cross-sectional data to state that a variable is 

exogenous, or unrelated, to all other variables in the model. In the analyses of Study 2, I 

designated certain variables as predictors, but these variables are endogenous to each 
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participant’s larger developmental context and trajectory. Even seemingly exogenous 

variables (say, family income) could conceivably be endogenous to other variables (for 

example child’s behavior problems could have lowered family income by prompting one 

parent to stay at home and spend more time with the child). In longitudinal data, the 

variables measured chronologically earlier are exogenous to variables measured later, but 

in cross-sectional data this problem is impossible to completely address.  

Another issue with cross-sectional data is the possibility of reverse causality. 

Complex models are often assembled guided by theory, but such models represent but 

one of many ways to assemble the test variables; the model itself is a hypothesis. In this 

case it is possible, that a specific directional path (e.g., schoolwork supervision predicting 

higher test scores) was mis-hypothesized and the true relationship in the data is in the 

opposite direction (children with higher test scores require less homework supervision), 

or even a reciprocating relationship over time. In longitudinal models, the researcher can 

test competing hypotheses about direction of relationships by testing both path directions 

from one wave to the next. In cross-sectional analyses, the tests of opposite directions 

could be performed, but the results are much less conclusive, as many cross-sectional 

relationships will be significant in both directions.  

One symptom of the amount of information collected at once is that I placed 

family income and other indicators as correlated independent variables. With a more 

longitudinal design, I could have tested whether family income actually predicts some of 
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the other indicators (e.g. student body composition). With the current design, such tests 

would be open to multiple alternative explanations. Ideally, a future data-collection 

project will follow families from birth of a child through the child’s primary and 

secondary education into early adulthood. With such design, influences of family 

background (e.g., income, parent education) and other contextual forces on the child’s 

developmental trajectory could be determined with much greater detail. 

Another weakness of the present work lies in omitted variables. The present work 

relied on already-collected data, and therefore my choices of analysis variables were 

restricted to the variables present in the data. One of the clearest examples of this can be 

seen in the use of teacher salary as an approximation of teacher qualifications. Ideally, I 

would use teachers’ in-subject experience as the indicator, but such a variable was not 

present. Omitted variables could have impacted the results of this study in a number of 

ways. First, if a key variable is omitted from the models, the variance it would have 

explained goes unexplained. Maybe I would have found more relations from school 

resources to teacher outcomes if I had better measures of school resources. Another way 

this problem can manifest is in the mediated paths. If I did not include the right 

mediators, a path will appear direct; even though the true path is mediated through an un-

measured proximal process.   
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Policy Implications  

Over the last 50 years, the school funding redistribution efforts have maintained 

pressures on states in the Union to ensure that resource-poor districts are not suffering 

from underfunded school systems (See Legal Battles). However, this study points out that 

this approach to school reform has very limited ability to close gaps in students’ 

outcomes. Continually, including with this project, researchers have found that the kinds 

of school characteristics easily improved with additional funding have, are already quite 

evenly distributed, and have only a limited impact on students’ outcomes (Porter et al., 

1973; von Hippel et al., 2013). Should resource redistribution continue to be the most 

viable reform avenue, the achievement gaps will not close with even distribution, but 

with a heavily uneven distribution favoring the schools serving students in need (Wilson 

et al., 2006).   

To illustrate the extent to which such funding redistribution would need to favor 

schools of low-income students, let us look at the model predicting attainment of the 

1992 cohort and perform some crude calculations about the likely impacts of such 

educational reform. Recall that, in the 1992 cohort, low-income students attained about 

two fewer years of education than well-off students did. I chose this particular model, 

because school district funds had a significant total relation to the outcome. Each 

additional $1,000 in school district funding related to 0.08 more years of students’ 

attainment (about 1 month). However, from Study 1, the reader may recall that low 

income students in the 1992 cohort were in schools with about $1,000 fewer funds per 

student, per year. Thus if one were to try to close the attainment gap through school 

funding alone, schools of low-income students would need additional funding of $24,000 
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per student, per year,  or about four-times as much as received by schools serving well-

off students. Surely, that would prove a challenging policy proposition.  

Second, school segregation (whether by race or income) has profound effects on 

students’ test scores. Since the Coleman Report (Coleman et al., 1966), “access to 

privileged peers” has been found to improve all students’ outcomes, and the findings in 

this dissertation point to the same. (Engberg & Wolniak, 2010; Palardy, 2013; Willms, 

2010). In his recent review, Palardy (2013) went as far as calling segregated schools 

inherently unequal, echoing the Brown ruling from 59 years prior.  

Finally, the best way to close educational gaps between low-income and well-off 

students may not be an educational intervention in high school. In their seminal work 

Heckman and Masterov (2007) estimated that the best time to intervene in the 

developmental trajectory of a child is during early- to middle-childhood. During this 

period, a child’s behavior and skills are malleable, and interventions can be quite 

effective. By the time the child is in high school, an intervention may be focused more on 

correcting serious, entrenched problems, and effectiveness is much lower. Of course, at 

this early age, children are just starting their schooling, so the best intervention venue 

may not be school, but rather the family. Interventions based in child care center settings 

(Reynolds, Temple, Robertson, & Mann, 2001) and at home (Olds et al., 1998) have 

shown promising, long term positive impact on students developmental trajectories.  

Contribution and Summary 

Each of the studies in the present work contributes to the state of science on 

educational resources, and achievement gaps. A few findings in this study call for further 
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study. For example, in Study 1, I found that the mean difference in test scores for the 

1992 cohort hid a much wider median difference, implying that many reports on gaps in 

achievement between low-income and well-off students could be under-estimating the 

scope of the gap. I urge future researchers to examine the distribution of low-income and 

well-off students’ test scores and other outcomes to ensure skewed distribution is not 

impacting the mean commonly reported.  

Second, parental schoolwork supervision was associated with lower achievement 

and attainment. With much prior work emphasizing supervision as an important parenting 

technique. I discuss some relevant prior research in the Background, and in Study 2, but 

more study is needed. It is possible that the findings in this project are tied to a peculiar 

way students interpreted the questions. However, it is possible the scale was valid, and 

tapped into parents’ overuse of external motivation in schoolwork supervision, or the 

youth’s elicitation of external motivation due to personality and behavioral patterns, such 

as learning challenges.  

The major contribution of this work, however, lies in providing a holistic view of 

the mechanisms through which low-income and well-off students achieve and attain 

different school outcomes. School and family contexts are often implicated as key drivers 

of these uneven outcomes, but only a handful of recent studies have looked at them 

jointly when explaining economic educational gaps. This project addresses this deficit in 

the literature. A major inspiration for this study was the Coleman Report (Coleman et al., 



 

 

157 

1966), which was one of the first works to provide a holistic view on this issue. One of 

the strengths of the Coleman Report was that, in the same set of analyses, it described the 

family and school context for the students under study, and then determined which school 

and family characteristics actually mattered for student outcomes. Much of the literature 

since the Report focused on specific school or family mechanisms, but did not update the 

Report’s findings with more recent cohorts. Studies that did compare school and family 

influences (e.g., Benner et al., 2008) did so in a context not aimed at explaining the 

educational gaps between low-income and well-off students.  

The topic of closing the educational gaps between advantaged and less 

advantaged students (be it based on family income, race, or another indicator) continues 

to resonate in the scientific community, among policy makers, and with the public at 

large. This paper clearly points to family background and access to advantaged peers in 

school (desegregation) as the key drivers of achievement and attainment among youth in 

the United States. This is not a call for the end of school finance redistribution; though 

the effects of school funding and school resources were small, they were all positive. 

However, this is a call for a redirected focus, one that looks more closely at the role of 

family in education, and the problem of segregation in the American education system. It 

is my hope that, in doing so, we can find ways to ensure that all of our children have the 

kind of family support and educational environment that best stimulate their learning.  
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