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ABSTRACT OF THE DISSERTATION 

 

Going the Distance!  

How Distance to School Relates to Student Education Outcomes 

 

by 

 

Crystal Anne Thomas 

Doctor of Philosophy in Social Welfare 

University of California, Los Angeles, 2016 

Professor Bridget J. Freisthler, Chair 

 
 

Introduction: More education contributes to cumulative advantage across the life course and is 

strongly associated with a variety of social welfare outcomes. Educational inequality is spatially 

concentrated in segregated neighborhoods and primarily impacts students from low-income 

households. Consequently, education reform has long centered on the process of transporting 

minority students to presumably better schools outside of the local neighborhood and similar 

policies persist today. Yet, it remains unclear how travelling far distances might impact student’s 

achievement, particularly in an urban sprawl such as Los Angeles. This study seeks to 

understand the relationship between distance to school and educational outcomes in order to 

better understand the impact of current educational policies on children’s education.  
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Methods: Secondary analyses were conducted using the LA Family and Neighborhood Survey, 

Wave 2, collected during 2006-2007. The study sample was composed of 1,014 children. OLS 

regression models assessed key relationships. Distance to school is measured in miles from home 

to school location. Neighborhood segregation indices were created to assess income segregation 

and racial segregation separately. Woodcock-Johnson Tests of Achievement measured reading 

ability, mathematical ability and basic vocabulary skills.  

 

Results: Distance to school is significantly related to mathematical ability. Neighborhood 

income segregation and racial segregation are both significantly, negatively related to 

mathematical ability and reading ability, but not basic vocabulary skills. The interactions 

between distance and income segregation and distance and racial segregation are significantly, 

positively related to mathematical ability.  

 

Conclusions: Greater distance to school is associated with higher mathematical scores; however, 

results also suggest that additional factors, such as school satisfaction, account for improved 

mathematical outcomes. While the interactions between neighborhood segregation and distance 

are positively significant, the effects are not large enough to completely offset the negative 

association between neighborhood segregation and educational ability. Students in highly 

segregated neighborhoods score significantly lower on all three measures of academic ability. 

These findings suggest that greater distance to school is not a significant pathway to improve 

educational outcomes for disadvantaged students. Consequently, school choice programs that 

seek to improve educational outcomes by transporting students farther distances to school may 

not be significantly effective in improving educational ability.   
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CHAPTER 1: INTRODUCTION 
 

More education contributes to cumulative advantage across the life course and is 

strongly, associated with a variety of social welfare outcomes including, but not limited to, better 

developmental behaviors and cognitive development, higher labor market productivity, and 

overall increased earnings related to economic attainment (Cohen & Syme, 2013; Muennig, 

2007; Muennig, Johnson & Wilde, 2011; McClendon, Kuo, & Raley, 2014; Wolfe & Havemen, 

2002; Moffitt, 1993). Higher educational attainment, as measured by increased graduation rates 

and college achievement, increases earnings in adulthood as well as children’s later educational 

attainment and success (Carnevale, Rose, & Cheah, 2011; Cohen & Syme, 2013; Hahn et al., 

2015). Specifically, a college graduate earns approximately 84% more than high school 

graduates over the life course (Carnevale, Rose & Cheah, 2011). Those who perform poorly in 

school are at a greater risk of dropping out completely for involvement with the juvenile justice 

system (NCES, 2011) negatively affecting later wage earning capabilities (Carenvale, Rose, & 

Cheah, 2011). Hispanics have median lifetime earnings that are 34% lower than Whites, while 

Blacks have median lifetime earnings 23% less than Whites (Carenvale, Rose, & Cheah, 2011). 

These gaps in lifetime earnings persist for minority students, particularly at the lowest levels of 

educational attainment (Carenvale, Rose, & Cheah, 2011).  

Academic failure, as defined by receiving low grades in school or dropping out 

completely, is a key element associated with greater involvement in the criminal justice system 

(Christle, Jolivette & Nelson, 2005; Groot & Brink, 2007). The majority of court-involved youth 

have experienced academic failure, such as school exclusion and dropout (Christle, Jolivette & 

Nelson, 2005). High school graduates are much less likely to commit crimes than dropouts 

(Levin et al., 2007; Lochner & Moretti, 2001). The probability of committing crimes like shop 
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lifting, vandalism, threat, assault and injury decrease with years of education (Groot & Brink, 

2007). In 1997, over two- thirds of all prison inmates in the United States were high school 

dropouts (Harlow, 2003), and this trend has persisted over time (Lochner, 2010). Thus the effects 

of poor educational outcomes are sustained across various social spheres and extend beyond 

mere educational attainment levels (Levin et al., 2007; Lochner, 2010).  

Educational Inequality in the U.S.  

Educational inequality, defined as the unequal distribution of school resources and 

favorable education outcomes, is apparent in schooling environments across the United States 

(Roscigno, Tomaskovic-Devey & Crowley, 2006). This educational inequality has its roots in 

historical inequalities based on race and class that have persisted since scholars began 

systematically collecting data on educational equity in the 1950s (Bowles, 2014). The 

phenomenon is generally concentrated in socioeconomically disadvantaged neighborhoods and 

primarily impacts students from low-income households (Roscigno, Tomaskovic-Devey & 

Crowley, 2006). Students growing up in low-income and rural areas of the U.S. exhibit a higher 

likelihood of dropping out of high school in comparison to their more affluent counterparts 

(Roscigno, Tomaskovic-Devey & Crowley, 2006).  By the fourth grade, less than half of students 

from low-income families demonstrate basic skills in reading compared to more than three of 

every four non-poor students who surpass these basic skill levels (Wiener, 2007). Among eighth-

graders, half of low-income students have below-basic skills in mathematics compared to 21% of 

non-poor students (Wiener, 2007).Variations between low-income and high-income families are 

frequently distributed by neighborhood dynamics largely as a consequence of housing 

discrimination and real estate pricing (Tarasawa, 2012). Prior educational research has spent 

considerable effort investigating the role of two important spheres with respect to concentrated 
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low educational achievement – the school and the family – without equal attention to the 

relationship between spatial stratification and poor education outcomes (Roscigno, Tomaskovic-

Devey & Crowley, 2006).  

A review of trends in the achievement gap patterns spanning the last 30 years, reveals a 

narrowing of the achievement gap in the 1960s followed by reversal of that progress beginning 

in the late 1980s and early 1990s when the gap began to widen (Lee, 2002). Analyzing test 

scores from the National Assessment of Educational Progress (NAEP) and Scholastic 

Assessment Test (SAT) scores, Black-White test score gaps in NAEP reading and mathematics 

fell by 20% to 40%, or by .2 to .5 in standard deviation units, in the 1970s followed by a 

widening of the gap in the 1990s (Lee, 2002). Likewise, the Hispanic-White achievement gap in 

reading and mathematics narrowed slightly in the late 1980’s, however, the gap began to widen 

in the early 1990s and have since stabilized (Lee, 2002). The reading gap between Hispanic and 

White students fell by approximately 15% in the 1980’s and widened by approximately 25% in 

the 1990s (Lee, 2002). SAT results revealed similar patters – the Black-White test score gaps and 

Hispanic-White test score gaps narrowed in mathematics and verbal subjects in the 1980s 

following a stabilization of the achievement gaps in the 1980s and a widening of the gap in the 

1990s (Lee, 2002). By eighth-grade, 91% of African-American and 87% of Latino students are 

not proficient in mathematics in comparison to the lower proportions of Asian American (53%) 

and White (63%) students who are not proficient (Flores, 2007). Recent research on the 

achievement gap indicates that the racial gap in achievement continues to widen with African-

American and Latino teenagers performing at academic levels equal to or lower than those of 30 

years ago (Wiltz, 2012). 
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Education Reform and Student Mobility 

Given the substantial achievement gap in both reading and mathematics outcomes for 

Black and Hispanic children, there have been educational reform policies and programs designed 

to reduce the achievement gap (Orfield & Frankenburg, 2012). Education reform has long 

centered on the process of transporting minority students to presumably better schools outside of 

the local neighborhood (Galster, 2012). In 1954 the U.S. Supreme Court passed Brown v. Board 

of Education (1954), which formally recognized that poor academic performance among black 

students is largely a result of neighborhood disadvantage, sustained by segregation and 

ultimately replicated in school settings (Galster, 2012). 1966, James Coleman issued the 

infamous Coleman Report titled the Equality of Educational Opportunity that utilized data 

gathered from the U.S. Department of Education on 4,000 schools and nearly 600,000 students. 

Coleman (1966) concluded that as a result of neighborhood segregation, black students, by and 

large, attend highly segregated schools; and, black students in more segregated schools achieved 

lower standardized test scores.  In response to the passing of Brown vs. Board of Education and 

Coleman’s findings, education reform efforts centered on desegregating and diversifying schools 

to create fair and equal educational institutions. To achieve this, minority and low-income youth 

were transported or “bused” across segregated neighborhoods (Sears & Allen, Jr., 1984); and 

similar policies persist today (Ozek, 2009). The Open Enrollment Program in Los Angeles’ 

Unified School District (LAUSD), for example, allows students who attend poor-performing 

schools to transfer to schools outside of their residential school catchment area (Ozek, 2009).  

Transporting students across neighborhoods was seen as the most economically sound approach 

to achieve desegregation of schools as compared to alternative policy suggestions, such as the 

creation and sustainability of fair housing options (Orfield, 1978).  Yet, it is unclear if students 
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living in segregated areas travel farther distances for their education and it is unknown if students 

who do travel farther for school are consequently at an academic advantage or disadvantage.  

Neighborhood disadvantage, spatially concentrated in low-income neighborhoods, 

continues to lead to concentrated disadvantage in local public schools, and is a common point of 

intervention for education policymakers (Galster, 2012). In a continued attempt to facilitate 

racially and socioeconomically diverse school environments and improve educational outcomes 

for disadvantaged students, current political rhetoric targeting desegregation efforts has resulted 

in the creation of a myriad of school choice programs that although different in application and 

practice, all rely on student mobility by transporting children from their local neighborhood 

schools to better-resourced schools, often in different neighborhoods (Roscigno, Tomaskovic-

Devey & Crowley, 2006). The rationale for developing so many programs is that more choice, 

particularly more options beyond poor local public schools, produces optimal outcomes for all 

who participate (Orfield & Frankenburg, 2012). However, low levels of diverse school 

enrollment combined with a lack of uniform policy across regions has put into question the 

efficacy of such programs in relieving patterns of educational inequality and the results are 

mixed on the effects of such programs on improving educational outcomes. (Frakenburg, Siegel-

Hawley & Wang, 2010).   

School choice programs with detailed transportation policies, however, have shown some 

success in reducing racial and economic segregation in schools (Frankenburg & Siegel-Hawley, 

2013; Bilfuco, Cobb, & Bell, 2009). Connecticut’s inter-district magnet program, for example, 

created integrative learning environments by providing students from central cities access to less 

racially and economically isolated schools through open enrollment policies, free transportation 

and targeted outreach (Siegel-Hawley & Frankenburg, 2013; Bilfuco, Cobb, & Bell, 2009).  The 
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state program was deliberately designed to integrate students across district lines. Comparisons 

between the school compositions of magnet schools and the school composition of the public 

schools they attended before transfer indicate that, on average, the inter-district magnet schools 

reduce racial and economic isolation for students (Bilfuco, Cobb & Bell, 2009). Minimal gains 

were observed on the math and reading achievement of students who attended the magnet 

schools (Bilfuco, Cobb & Bell, 2009). The estimated effects on mathematics range from 0.108 to 

0.135 standard deviations higher and, on reading, range from 0.110 to 0.153 higher. However, 

the analysis was constrained to 12 magnet high schools and 7 magnet middle schools in 3 

districts serving Connecticut. It remains unclear how travelling far distances might impact 

student’s achievement, particularly in an urban sprawl such as Los Angeles. 

 

Importance of Studying Travel Distance to School 

An understanding of the relationship between distance and educational outcomes is 

important in order to better understand the impact of current educational policies on children’s 

education. Mobility programs, such as the Open Enrollment Program in Los Angeles’ Unified 

School District (LAUSD), that allow students who attend poor-performing schools to transfer to 

schools outside of their residential school catchment area are on the rise (Ozek, 2009).  An 

analysis of school choice programs and student mobility trends in Los Angeles County revealed 

that over 38% of students attended a school outside of their residential attendance zone (Ledwith, 

2009). School choice programs, specifically, did not lead to racial integration, however, 

increased travel for students did lead to statistically significant socioeconomic integration 

(Ledwith, 2009). While some evidence suggests that travelling for school may reduce school 
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segregation, the relationship between distance travelled for school and education outcomes for 

students remains unclear and under researched (Andre-Bechely, 2007; Warrington, 2005).  

Distance to school may influence student achievement outcomes through a variety of 

factors associated with extended travel, thereby necessitating a focus on the spatial dimensions of 

inequality (Andre-Bechely, 2007; Warrington, 2005). Parents with additional resources such as 

extended family support or monetary resources may be better equipped to manage distance 

travelled to school thereby influencing student mobility trends and demographic characteristics 

of those who are able to travel for their education. Even among students who have the means to 

travel to school, students travelling far distances to school may be exposed to longer time spent 

in transit, which may detract from time spent on homework or preparing for school (Andre-

Bechely, 2007). Location is often a primary consideration for parents when choosing schools, yet 

the implications of how far students travel to school across city landscapes are scarcely 

researched (Andre-Bechely, 2007).  

 

Other Factors Relating to the Achievement Gap 

Education outcomes are related to a variety of factors that are associated with student’s 

achievement in schools (Gosa & Alexander, 2007; Swinton et al., 2011). A combination of 

variables influence the educational achievement divide: parent involvement, neighborhood 

background, and student’s school satisfaction are all intricately woven into the seemingly 

enigmatic underachievement puzzle (Caskey, 2009; Cuspard-Hightower, 2009; Swinton et al. 

2011; Gosa & Alexander, 2007).  

Parent Involvement. Parental involvement, a key factor associated with child educational 

attainment, is defined as “the participation of parents in regular, two-way, and meaningful 
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communication, involving student learning and other school activities” (Walker, Shenker & 

Hoover-Dempsey, 2010). Parental involvement is a vital resource for students’ academic 

successes because it contributes to the development and enactment of cognitive and emotional 

resources within the child (Walker, Shenker & Hoover-Dempsey, 2010).  

Students’ School Perception. The perceived environment of educational settings can also 

have a significant impact on the academic and social adaptation of students (Brand et al., 2003). 

Students’ perception of the school environment, described as either positive or negative, has 

been linked to the academic achievement and performance of its student body (Brown & 

Medway, 2007; Koth, Bradshaw, & Leaf, 2008; MacNeil, Prater, & Bush, 2009; Cohen, 

Pickerall, & McCloskey, 2009; Chang & Le, 2010). Positive student perceptions of school 

climate is significantly associated with higher scores on math and reading standardized tests 

(Goddard, Sweetland, & Hoy, 2000).  

Neighborhood Factors. Neighborhood poverty and segregated school environments are 

additional factors often associated with low academic achievement among both low-income and 

minority adolescents. (Jarrett, 1997; Gosa & Alexander, 2007). Lower quality public schools 

concentrated in segregated, low-income neighborhoods offer less skill-building resources, such 

as advanced placement or honors courses that allow their students to complete high school and 

successfully move into either post-secondary education or higher-paying employment (Galster et 

al., 2007). Higher levels of exposure to violence that inhibit residents form concentrating on 

school or work as well as social norms that are not as supportive of educational attainment or 

traditional employment are other mechanisms through which segregated, impoverished 

neighborhoods influence education outcomes and earnings (Galster et al., 2007). As an example, 

living in a highly disadvantaged neighborhood reduces the verbal ability of black children by 
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approximately 4 points, which is equivalent to missing a year or more of schooling (Sampson, 

Sharkey, & Raudenbush, 2007). Not surprisingly, therefore, poor academic performance among 

low-income black and Latino students is often clustered both within schools and across 

neighborhoods.  

 

Statement of the Problem 

Rates of mobility across schools and usage of intra-district transfer options that 

encourage students to travel for their education are now touted, despite an absence of knowledge 

regarding their influence, if any, on achievement outcomes for different groups. (Dauter & 

Fuller, 2011; Fuller, 2009). To date, little is known about the impact of travelling for school on 

achievement and there is a gap in our knowledge regarding the efficacy of mobility options 

designed to improve students’ education outcomes (Ledwith, 2009). Even less is known about 

how individual and school-level conditions interact to influence educational outcomes for 

disadvantaged groups (e.g. minority and low-income students).  

Programs designed to alleviate patterns of racial and economic inequality in schools 

target minority and low-income students, however, it is unclear how travelling far distances for 

one’s education may impact achievement outcomes (UCLA Civil Rights Project, 2011). While 

increased student mobility, transporting students farther distances to schools outside of their 

neighborhoods, is a primary factor leading to lower levels of racial and economic segregation, 

regardless of school type, it is unknown how children fare academically, particularly with respect 

to math and reading achievement (Ledwith, 2009).  
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Purpose of the Study 

The current study seeks to better understand the relationship between distance traveled to 

school and math and reading scores, particularly for low-income, Black and Latino students 

compared to higher income and White students.  The study also investigates neighborhood racial 

and economic segregation patterns and how these are related to the distance traveled to school.  

The proposed research explicitly examines the role of distance traveled to school in these 

relationships. This approach aims to shed greater light on how programs designed to decrease 

spatial inequality through increased travel operate in relation to student educational outcomes. In 

doing so, this study will advance knowledge that informs educational and social policies seeking 

to improve academic outcomes for disadvantaged students.  

Questions remain regarding the extent to which distance travelled to school is related to 

children’s well-being and education outcomes, particularly for disadvantaged students who 

might benefit the most. Educational policymakers continue to support intra-district programs that 

promote school travel without an adequate analysis of how travelling to school may influence 

student learning. This narrowed focus constrains an adequate analysis of the spatial dimensions 

of educational inequality and the role that intervention programs might play in mitigating the 

effects of neighborhood segregation and disadvantage on achievement outcomes. The current 

study seeks to fill gaps in our knowledge about policies designed to reduce educational 

inequality through increasing mobility options for students living in disadvantaged areas in Los 

Angeles.  
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Research Questions and Hypotheses  

(1) Which factors are related to distance to school? 

Hypothesis 1a: Students living in segregated areas will travel shorter distances to school 

as compared to students living in less segregated areas. 

Hypothesis 1b: Students with higher levels of parental involvement will travel farther 

distances to school.  

(2) Is there a relationship between distance to school and Woodcock Johnson Tests of 

Achievement for reading and mathematics? 

Hypothesis 2: Distance travelled to school will be significantly related to scores on the 

Woodcock Johnson Tests of Achievement Scores for reading and math ability.  

(3) Do parent involvement and neighborhood segregation moderate the relationship 

between distance to school and reading and math ability? 

Hypothesis 3a: The relationship between distance to school and reading and math 

abilities may vary for different students. Specifically, students with greater levels of 

parental involvement who travel farther distances for school will achieve higher scores on 

the Woodcock Johnson Tests as compared to students with less parental involvement who 

also travel far distances for school.  

Hypothesis 3b: Neighborhood segregation will moderate the relationship between 

distance and achievement. Students from highly segregated areas who travel farther 

distances for school will demonstrate lower scores on the Woodcock Johnson Tests of 

Achievement given the established relationship between neighborhood disadvantage and 

low educational achievement. 

 



 12

Significance 

Past educational research has outlined the relationship between neighborhood poverty, 

segregated environments, and poor schooling outcomes for minority and low-income students 

impacted by the long-standing achievement gap (Orfield & Frankenburg, 2012; Galster, 2012). 

Consequently, education reform has long centered on providing additional school options for 

students from disadvantaged backgrounds, often outside of the local neighborhood school 

(UCLA Civil Rights Project, 2012). However, to date, research has not shed light on which 

students seize opportunities that require them to travel farther distances to school and how travel 

may relate to educational outcomes for students. Given the important relationship between 

education outcomes and a variety of social welfare measures, students and parents should be 

better informed about the consequences of transporting students farther distances for their 

education so that they are better able to make informed decisions about their children’s school 

choices, which affect later life achievement.  
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CHATPER 2: LITERATURE REVIEW 

 

Academic Achievement 

 Reading and mathematical abilities are a primary focus of early schooling (elementary 

through high school) and predict later academic achievement (college enrollment and graduation 

rates) and workforce success (Ritchie & Bates, 2013; Grimm, 2008; Duncan et al., 2007). 

Achievement in mathematics and reading is significantly associated with intelligence scores, 

academic motivation, and duration of education (Ritchie & Bates, 2013; Grimm, 2008). A meta-

analysis of 6 studies investigating the relationship between reading and math skills and later 

academic achievement (as measured by grade completion, teacher ratings of students and test 

scores) found that math skills have the greatest predictive power, followed by reading skills and 

then student attention to studies (Duncan et al., 2007). Individuals with greater reading and 

mathematic abilities are likely to be more successful in the workforce because their abilities 

afford them improved chances of employment and career development (Ritchie & Bates, 2013).  

Despite their significance for academic and occupational outcomes, large-scale national 

assessments of children’s reading skills indicate that a substantial percentage of children are not 

acquiring or maintaining grade-level reading and mathematical skills (Lonigan et al. 2013). 

Academic underachievement in reading and math ability is frequently associated with a variety 

of additional problems such as attention deficit/hyperactivity disorder (AD/HD) and 

emotional/behavioral disorders (EB/BD) and overall socio-emotional learning and child 

psychosocial development (Durlak et al., 2011; Nelson et al., 2004; DuPaul et al., 2004; Burke et 

al., 2015); and, unfortunately, national trends regarding reading and math ability reveal 

decreasing scores related to student reading and math ability (Lee, 2010). Significant differences 

in reading and math ability among students over time illuminate gaps between minority students 
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as compared to their white counterparts and gaps between low-income students as compared to 

their more affluent counterparts (Lee, 2010). Significant gaps between minority and low-income 

students have continued to persist over time calling attention to the long-standing achievement 

gap in education (Lonigan et al., 2013; Lee, 2010). 

 

The Achievement Gap 

The achievement gap is defined as the difference between the average score of White 

students and the average score of minority groups, such as Hispanics and Black students 

(Hemphill & Vanneman, 2011). The substantial achievement gap in children’s reading and 

mathematics skill level by racial and ethnic groups is a significant problem facing American 

society (Burchinal et al., 2011).  Minority and low-income students consistently perform lower 

on tests of reading and math ability as compared to their White and higher-income counterparts 

(Burchinal et al., 2011). Evidence of the achievement gap begins as early as kindergarten and 1st 

grade (Reardon, 2011; Fryer & Levitt, 2004; Chapin, 2006; Chatterji, 2006; Easton-Brooks & 

Davis, 2011). Estimates of reading achievement gaps in different ethnic, gender, and 

socioeconomic groups of 1st graders in the U.S. revealed significant differentials in 1st-grade 

reading for African American children (-0.51 standard deviation units below Whites), boys (-

0.31 standard deviation units below girls), and children from high-poverty households (-0.61 to -

1.0 standard deviation units below well-to-do children) based on data from 184 schools from the 

Early Childhood Longitudinal Study (ECLS) (Chatterji, 2006). Reading gaps in kindergarten 

tended to be more associated with children's poverty levels than with ethnicity or gender, 

although African American children showed significant gaps compared with Whites even when 

other background characteristics were controlled (Chatterji, 2006). While this study detailed the 
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magnitude of the achievement gap among young elementary school students, the analysis did not 

provide any information identifying explanatory variables that might shed light on the 

mechanisms through which the gap is sustained. Furthermore, the study only analyzed one grade 

of students and provides no indication of the gap among older students (Chatterji, 2006).  

Significant gaps in reading and mathematical ability are also evident between Hispanic 

and white students (Hemphill & Vanneman, 2011; Nguyen, Bibo & Engle, 2012; Reardon et al., 

2012; Verdugo, 2011). The test scores of Hispanic students in U.S. schools lag, on average, well 

behind those of non-Hispanic White and Asian students and, in some cases, behind those of 

Black students (Reardon et al., 2012; Kohler & Lazarin, 2007; Schneider, Martinez  & Owen, 

2006).  Compared to White and Black children, Hispanic children have lower levels of school 

readiness at the start of kindergarten (Reardon & Galindo, 2009). Gaps between Hispanic and 

White students equate to 0.70 standard deviations on both math and reading test scores at the 

fourth grade level (Clotfelter, Ladd & Vigdor, 2009).  In California, specifically, Hispanic 

students are below the national average on national reading and math tests of assessment, while 

scores for White students are not measurably different from the national average (Hemphill & 

Vanneman, 2011). The mathematics achievement gap for Hispanic students on the National 

Assessment of Educational Progress assessment test in 2009 was 21 points at grade 5 and 26 

points at grade 8 (Hemphill & Vanneman, 2011). The reading achievement gap for Hispanic 

students in comparison to white students was 25 points at grade 4 and 24 points at grade 8 for 

that same year (Hemphill & Vanneman, 2011).  

Possible covariates that may be related to the substantial reading and mathematical gap 

observed among minority and low-income children are parental involvement, student-school 

satisfaction, and neighborhood background (Burchinal et al., 2011; Reardon, 2011; Shin et al., 
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2013; Crook & Evans, 2014; Gosa & Alexander, 2007). Students’ performance on the 

Woodcock-Johnson Tests of Achievement (tests that measure reading and math abilities) 

demonstrated that factors such as students’ schooling experiences (as measured by the quality of 

teaching and the proportion of poor and minority students in a school) largely explained the 

differences in test scores (Burchinal et al., 2011; Hanushek, Kain & Rivkin, 2006). In a study 

examining factors related to the achievement gap among a sample of 314 low-income students 

from pre-Kindergarten up to 5th grade, schooling experiences were captured by a classroom 

observation scale assessing teacher-child ratios and instructional quality, such as a teacher’s 

sensitivity to student needs (Burchinal, et al., 2011). Instructional quality in the school setting 

was a stronger predictor of higher test scores for Black students compared to White students 

(Burchinal et al., 2011). For example, Black children, but not White children, had higher 

mathematics skills when they had smaller student–teacher ratios and Black children also showed 

significantly bigger gains in mathematics over time if they experienced smaller student–teacher 

ratios (Burchinal, et al., 2011). While the study provided insight into the differential relationship 

between achievement and school settings, the study did not investigate factors related to 

student’s schooling perceptions that may influence math and reading test scores.   

Disadvantaged neighborhood environments are a risk factor for greater achievement gaps 

for both Black and Latino students (Rothstein, 2015; Rothstein, 2013; Reardon, 2013; Burdick-

Will, 2013). Concentrated neighborhood disadvantage, defined as economically isolated physical 

landscapes containing high levels of poverty, low levels of social support, neighborhood violence 

and social disorder, negatively influence mental health and can impact cognitive ability 

formation (Sampson, 2008; Burdick-Will, 2013). Lack of appropriate role models and adult 

supervision, restricted career and employment opportunities, and unsupportive or unhelpful 
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social networks are some of the explanations for the relationship between disadvantaged 

neighborhoods and poor academic achievement (Eamon, 2005). For instance, a 7-year 

longitudinal study of more than 2,000 African-American children in Chicago revealed that living 

in a severely disadvantaged neighborhood reduces the later verbal ability of black children on 

average by approximately 4 points, a magnitude that rivals missing a year or more of schooling 

(Sampson, 2008). Among a national sample of 388 Hispanic students from the National 

Longitudinal Survey of Youth, ages 10 to 14, living in a low-quality neighborhood (defined by a 

composite scale assessing 7 primary neighborhood problems such as crime and violence) 

predicted significantly lower levels of reading achievement measured by a reading 

comprehension test (Eamon, 2005). However, additional models discovered that children whose 

parents were involved with them academically (discussed school-related issues and events 

outside of school) had higher reading and mathematics scores (Eamon, 2005).  Nonetheless, 

barriers to successful parental engagement and mediating factors related to neighborhood quality 

and educational achievement, such as distance to school, were not included in the analysis.   

Explanations for the Hispanic-White achievement gap include three primary factors: 

family background and socioeconomic status, English proficiency, and school quality (Reardon 

& Galindo, 2009). Socioeconomic status, defined as the combination of economic and social 

status (Baker, 2014), is one of the strongest determinants of achievement through its influence on 

children’s educational opportunities, access to resources, role models, and verbal interactions 

(Jeynes, 2014; Reardon & Galindo, 2009; Gándara & Chavez, 2003); and, Hispanic children are 

three times more likely to grow up in poverty than White students (Reardon & Galindo, 2009). 

Approximately 20% of Hispanic public school students live in poverty compared to 16% of non-

Hispanic public school students and approximately 34% of Hispanic public school students have 
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a parent who has not completed high school compared to 7% of non-Hispanic public school 

students (Fry & Gonzalez, 2008). Among a national sample of nearly 4,000 public school 

students, 33% of Hispanic students living in poverty with low reading proficiency did not finish 

high school (Hernandez, 2011).  

Hispanics also comprise a predominant portion of the English-language learner student 

population (Kohler & Lazarin, 2007) and, English-language learners and limited-English 

proficiency students, have significantly lower achievement test scores than do native English-

speaking students (Reardon & Galindo, 2009; Gándara et al., 2003). Approximately 70% of 

Hispanic public schools students speak a language other than English at home and less than 30% 

of Hispanic public school students report only speaking English in the home (Fry & Gonzalez, 

2008). Parental English proficiency may also impact parental involvement in student learning as 

Hispanic parents who do not speak fluent English or did not attend school in the U.S. may be less 

familiar and less comfortable with the practices, expectations, and institutions of U.S. schooling 

than are native-born parents and English-speaking parents (Reardon & Galindo, 2009; Galindo & 

Reardon, 2006). Almost half of first-generation Hispanic public school students speak English 

with difficulty compared to 20% of second-generation students and 5% of third and higher-

generation students (Fry & Gonzalez, 2008).  

Finally, school environments (as measured by teacher quality and the proportion of 

minority and low-income students) between Hispanic and White children greatly differ in ways 

that impact student learning: Hispanic students are often more segregated from White students 

than Black students (Reardon & Galindo, 2009). Hispanic students are also more likely to attend 

schools with few experienced teachers (Galindo & Reardon, 2006; Schneider, Martinez & 
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Ownes, 2006) and with high concentrations of poor and non-English-proficient students 

(Reardon & Galindo, 2009). 

Poor academic performance among low-income and minority students continues to 

cluster both within schools and across neighborhoods creating significant concentrations of poor 

achievement in low quality schools and impoverished neighborhoods (Saporito & Sahoni, 2006). 

Concurrent with historical educational reform centered on dismantling disadvantaged, segregated 

environments, efforts to reduce the achievement gap point to a variety of interventions designed 

to alleviate the relationship between the poor neighborhoods and poor education outcomes in 

order to better understand the achievement gap and its causes. Given the established relationship 

between concentrated disadvantage and academic achievement, the neighborhood setting is 

frequently explored as a potential area for successful interventions.  Interventions that modify 

features of the school and neighborhood environments could improve students’ math and reading 

abilities.  

 

Distance and Student Characteristics 

Evidence suggests that student mobility, defined as the transportation of students across 

neighborhoods and space, may reduce segregation within schools and produce beneficial 

educational improvements by exposing low-performing students concentrated within schools to 

higher performing students in other schools (Ledwith, 2009; Koedel et al., 2009; Andre-Bechley, 

2009). Yet, it remains unclear which students tend to take advantage of student mobility 

programs and if they achieve later higher educational attainment (Ledwith, 2009; Koedel et al., 

2009; Andre-Bechley, 2007). A qualitative study investigating the school choice practices of 20 

parents living in Los Angeles, for example, found that middle-income and white families were 
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less likely to travel farther distances for school citing far distances to school as a deterrent for 

selecting school locations for their children (Andre-Bechley, 2007). A Swedish analysis of nearly 

40,000 15-year olds from 2000-2006 revealed that foreign-born, minority, and low-income 

students travel shorter distances to school than their native, white and higher-income 

counterparts, however, the study did not include an analysis of the relationship between distance 

and achievement (Andersson, Malmberg, & Osth, 2012). Hispanic students in Los Angeles who 

attend schools outside of their residential attendance zone are more likely to attend higher quality 

schools than white students who attend schools outside of their attendance zone (Ledwith, 2009). 

Few studies have examined the relationship between distance to school and student 

characteristics and future studies should investigate the relationship, if any, among distance to 

school and education outcomes (Andre-Bechley, 2007; Andersson, Malmberg, & Osth, 2012). 

Some studies have shown increased student mobility is related to student composition 

within schools (Koedel, Betts, Rice, & Zau, 2009). Koedel et. al, for example, examined the 

school composition patterns for school choice programs designed to increase student mobility in 

the San Diego Unified School District. Two of the three district programs were created with 

specific integrated goals to encourage student mobility, such as free transportation and outreach 

to low-income communities. Results found that students who performed below the median on 

state examinations took the most advantage of applying to the two programs that bused students 

farther distances to school and were exposed to above median test score performers, thereby 

increasing access to higher-performing students and better educational environments (Koedel, 

Betts, Rice, & Zau, 2009). Examination of differences in the racial composition of students’ local 

schools and the schools outside of the residential attendance zone reveals that the student 

mobility programs produced significantly more diverse schools, among both racial and economic 
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indicators (Koedel, Betts, Rice, & Zau, 2009). Evidence from this study suggests that school 

programs that provide outreach and free transportation produce less segregated environments, 

however, this analysis does not explore the degree of travel the educational outcomes of those 

students who travelled various distances for school.  

While there is limited work looking at distance to school and education outcomes, natural 

experiments due to policy changes in other countries sheds light on the relationships that might 

exist. For example, beginning in the 1990’s, Sweden implemented a nationwide school choice 

policy that allowed students to attend any school of their choice, including those outside of the 

immediate neighborhood (Andersson, Malmberg, & Osth, 2012). An exploration into the travel 

patterns of all 9th grade Swedish students from 2000 to 2006 (n=255, 074) revealed substantial 

differences among students who travelled farther distances for school (Andersson, Malmberg, & 

Osth, 2012). Not focused on the effects of travel on achievement or school composition, the 

study sought to investigate individual and neighborhood differences among the student 

population (Andersson, Malmberg, & Osth, 2012). Low-income, foreign born students, and 

families on social assistance travelled shorter distances to school which was seen as constraint, 

not a convenience (Andersson, Malmberg, & Osth, 2012). Conversely, families with higher 

educated parents and higher income students travelled farther distances for school presumably to 

reach better educational opportunities (Andersson, Malmberg, & Osth, 2012). Instead of 

promoting equity, giving students the choice to travel for their education led to a substantial 

reduction in equity in the Swedish school system (Andersson, Malmberg, & Osth, 2012). 

Examinations of differential achievement outcomes related to distance travelled were not 

included in the study.  
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Distance and Education Outcomes 

Although understudied, travelling farther distances to school may be associated with 

student achievement outcomes through a variety of social processes such as more time spent 

travelling to and from school leading to less time spent on homework, and fewer opportunities to 

engage in extracurricular school activities, among others (Andre-Bechely, 2007; Warrington, 

2005; Sohoni & Saporito, 2009). A geographical analysis of inequality is important in order to 

elucidate the factors that affect educational opportunity, particularly for those living in socially 

excluded communities defined by communities with concentrations of minority or low-income 

residents with unequal access to optimal schools (Warrington, 2005; Thiem, 2009; Logan, Minca 

& Adar, 2012; Andersson, Malmberg & Osth, 2012). Schools that fail to provide transportation 

or neighborhoods with limited public transport options may restrict student mobility options for 

vulnerable students (Andre-Bechely, 2007; Warrington, 2005; Orfield, 2011; Williams & 

Sanchez, 2013). Barriers to effective school engagement, such as positive school climates and 

positive student-school perceptions, may surface when low-income families manage the 

challenges of travelling far distances to school (Andre-Bechely, 2007; Warrington, 2005; Thiem, 

2009).  

Indeed, studies that examine the direct relationship between student mobility and 

outcomes are minimal, but some evidence suggests a positive relationship (Cullen, Jacob, & 

Levitt, 2005; Ledwith, 2009; Koedel et al., 2009). The Chicago Public School system, for 

example, employs a district wide plan that exhibits considerable educational gains for students 

who opt out of their neighborhood school (Cullen, Jacob & Levitt, 2005). Nearly half of public 

school students elected to attend a public school outside of their neighborhood school and those 

students were significantly more likely to graduate (Cullen, Jacob & Levitt, 2005). To investigate 
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further, the study compared travelers and non-travelers within the same school; students who 

travelled outside of their neighborhood school were more likely to graduate than observationally 

equivalent students who did attend their neighborhood school, suggesting that travelling to more 

integrated learning environments may be beneficial (Cullen, Jacob & Levitt, 2005). Although the 

students who opted out of their neighborhood school were more likely to graduate than 

observationally equivalent students who did choose to attend their neighborhood school, the 

results suggest that one explanation for this correlation is that those who opt out are superior 

along unobservable variables not included in the study, such as their motivation level and 

parental involvement (Cullen, Jacob & Levitt, 2005). 

 Data from a two-year ethnographic study of a large school district in the Los Angeles 

metropolitan area illuminated the need for further analysis into how distance to school may 

operate to influence students’ achievement (Andre-Bechely, 2007). Although the district’s open 

enrollment policy allowed students to attend schools outside their local school, low-income 

parent participants expressed difficulty in navigating how they manage getting their children to 

and from the schools they had chosen, adapting to the district’s transportation program, or 

creating their own transport arrangements tailored to the needs of their families (Andre-Bechely, 

2007). The parents in this study expressed frustration in the everyday challenges they 

encountered while managing the distances between home and school such as time travel 

constraints between the workplace and school location, limited transportation options, and work 

demands that prevent parents from fully engaging in the school environment (Andre-Bechely, 

2007). Similar concerns were also echoed by parents in the Midwest when interviewed about 

challenges to parental involvement in the school setting: parents described challenges such as 

lack of access to physical structure of the school which in turn limits parental engagement 
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(Williams & Sanchez, 2013). By offering better schooling options that require travelling far 

distances to school, districts may inadvertently be perpetuating the historical inequities and 

inequalities for families without the necessary resources, such as time and transportation support 

(Andre-Bechely, 2007). While this study provided insight into some of the difficulties parents 

may face when navigating far distances to school, the study did not examine the influence, if 

any, on students’ achievement outcomes.  

 

Other Factors Related to Academic Achievement 

 Several additional factors are related to student’s academic success including, but not 

necessarily limited to, parent involvement and student’s perception of the school environment 

(Andre-Bechely, 2007; Sibley & Dearing, 2014; Koth, Bradshaw, & Leaf, 2008). Students with 

greater levels of parental involvement display higher academic achievement (Sibley & Dearing, 

2014; Murray et al., 2014; Gonzalez et al., 2013; Tyson, 2009; Marschall, 2006). Likewise, 

student’s positive perception of the school environment is related to higher education outcomes 

(Koth, Bradshaw, & Leaf, 2008; MacNeil, Prater, & Bush, 2009; Cohen, Pickerall, & 

McCloskey, 2009; Chang & Le, 2010); however, it remains unclear if these relationships are also 

associated with distance to school (Williams & Sanchez, 2013; Warrington, 2005).  

 

Parental Involvement 

Parental involvement in children’s education is highlighted as an important factor 

associated with students’ academic abilities (Sibley & Dearing, 2014; Murray et al., 2014; 

Gonzalez et al., 2013; Tyson, 2009; Marschall, 2006). Strong family-school relationships, in 

which parents or parental guardians frequently interact with teachers and attend school events 
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(Lareau, 1987), and parental involvement in education have been identified as primary 

mechanisms to close the achievement gap and maximize student’s academic potential (Gonzalez 

et al., 2013; Tyson, 2009).   Helping children with homework contributes to enhanced student 

outcomes when parents encourage and model important learning skills, reinforce behaviors and 

attitudes related to learning, and provide additional instruction about ways to enhance learning 

(Walker, Shenker & Hoover-Dempsey, 2010).  Expectations from parents also predict students’ 

attitudes and behaviors towards education that impact their educational success (Walker, Shenker 

& Hoover-Dempsey, 2010). A meta-analysis of 51 studies examining the relationship between 

parental involvement programs and the academic achievement of pre-kindergarten through 12th 

grade children revealed that successful parental involvement is associated with significantly 

greater academic achievement (as measured by a variety of indicators including reading and 

math ability tests, grade point averages, and drop out rates) for both younger and older students 

(Jeynes, 2012).  However, none of the covariates included in the 51 studies included an 

examination of how distance to school might relate to levels of parental engagement and 

achievement. 

As a result of the long-standing influence of parental involvement on children’s 

achievement, policies to close the achievement gap, such as the No Child Left Behind Act, have 

required schools systems to develop comprehensive parent involvement and family-school 

partnership programs (Murray et al., 2014). However, barriers to successful parental engagement 

often arise, particularly for working and lower class parents and minority families (Williams & 

Sanchez, 2013; Gonzalez et al., 2013).  For example, a qualitative inquiry of 25 African-

American parents identified four predominant barriers to successful family-school engagement: 

1) time poverty, which referred to the activities at home or away from school that consume 
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parents’ time, such as work demands, 2) lack of access, in which 20 parents described the 

difficulty in gaining access to the physical structure of the school building and the scheduling of 

school events, 3) lack of financial resources, which referred to the belief that some parents 

thought their participation in their child’s education was uninvited and unwanted due to lack of 

funds for child’s school fees, and 4) lack of awareness meant that parents were unfamiliar with 

school policies or were not properly informed about a particular situation or event (Williams & 

Sanchez, 2013). An overwhelming majority of the parents interviewed identified lack of access 

to the physical structure of the school building as a primary barrier to parental involvement with 

the school, however, to date, no studies have examined distance to school as it relates to parental 

involvement and student achievement.  

 Despite a lack of knowledge about distance to school as it relates to parental 

involvement, there is a strong parental preference to send children to farther schools, and it is a 

defining factor for school choice decisions (Wells, Warner & Grzesikowski, 2013; Orfield & 

Frankenberg, 2012). Parental surveys conducted in Jefferson County Public Schools in Kentucky 

revealed that 90% of parents wanted the opportunity to choose a school other than the one closest 

to where they lived (Orfield & Frankenburg, 2012). However, it remains unclear if and how 

much greater distance to schools may impact parental involvement.   

 

Students’ School Perceptions 

Positive school climate is defined as shared beliefs, values, and attitudes that shape 

interactions between students, teachers, and administrators and set the parameters of acceptable 

behavior and norms for the school (Koth, Bradshaw, & Leaf, 2008). School climate has been 

linked to academic achievement and performance, student misconduct and behavior problems, 
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and social and personal attitudes towards education (Koth, Bradshaw, & Leaf, 2008; MacNeil, 

Prater, & Bush, 2009; Cohen, Pickerall, & McCloskey, 2009; Chang & Le, 2010). Consequently, 

students’ perceptions of school climate have a significant impact on their behavior at school, 

including their psychological, social, and academic adjustment, and thus are important potential 

targets for school improvement initiatives that aim to enhance achievement and reduce discipline 

problems (Koth, Bradshaw, & Leaf, 2008; Jia et al., 2009). Students’ experiences within their 

school environment, particularly those experiences that relate to the developmental needs of 

adolescence, such as interpersonal support, affect not only their academic adjustment but also 

their social and emotional well-being (Jia et al., 2009).  

Student’s perceptions of school climate often vary by race (Jia et al., 2009; Koth, 

Bradshaw & Leaf, 2008; Chang & Le, 2010). Minority students, including African-American 

and Hispanic youth, across 37 elementary schools in Maryland perceived school climate less 

favorably and reported lower levels of academic motivation in comparison to their white 

counterparts even after controlling for school-level and classroom-level factors (Koth, Bradhsaw, 

& Leaf, 2008). Perceived multiculturalism, defined as adolescents’ perceptions of the value and 

emphasis placed on cultural diversity in school settings, shapes minority youth outcomes, namely 

academic achievement (Chang & Le, 2010), yet it is currently unknown if students who travel 

farther distances to school experience lower levels of school satisfaction that may relate to 

measures of academic achievement. 

Distance to school, parental involvement and student’s perception of the school 

environment are important factors to consider when examining dynamics of student’s academic 

performance (Andre-Bechely, 2007; Warrington, 2005; Sibley & Dearing, 2014; Murray et al., 

2014; MacNeil, Prater, & Bush, 2009; Koth, Bradshaw, & Leaf, 2008). The current study seeks 
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to better understand the characteristics of students who travel farther distances for their education 

and the potential relationship between distance to school and the reading and math abilities of 

students. Minority and low-income students continue to perform at lower levels as compared to 

their White counterparts ((Reardon, 2011; Fryer & Levitt, 2004; Chapin, 2006; Chatterji, 2006; 

Easton-Brooks & Davis, 2011). Given the substantiated relationship between neighborhood and 

school segregation (both by race and class) and dismal education outcomes (Johnson, 2011; 

Mayer, 2002; Orfield, 1993; Johnson, 2012; Card & Rothstein, 2007; Saporito & Sohoni, 2006), 

current educational policy focuses on the transportation of students to different schools outside 

of the local neighborhood context (Rotberg, 2014; Orfield, 2013; Ravitch, 2011; DeLuca & 

Dayton, 2009; Koedel et al., 2009; Cullen, Jacob & Levitt, 2003). Yet, there is a gap in the 

current knowledge surrounding the relationship between distance to school and math and reading 

abilities for children, particularly as it may relate to factors associated with achievement such as 

parent involvement levels, student-school satisfaction and neighborhood segregation levels. This 

study further explores neighborhood segregation patterns as they relate to educational outcomes.    

 

Current Trends in Segregation Patterns by Schools and Neighborhoods 

School segregation, the degree to which schools are divided by race and class, is 

persistent across America’s schools and is often linked to poor educational outcomes, (Logan, 

2012; Willms, 2010; Card & Rothstein, 2007; Cooley, 2007; Mickelson, 2007; Rumberger & 

Palardy, 2005; Hanushek, Kain, & Rivkin, 2002). Segregation, both school and residential, is 

linked to education outcomes for students; and, there is a strong correlation between residential 

segregation and school segregation, both by race and class (Johnson, 2012; Card & Rothstein, 

2007; Saporito & Sohoni, 2006). Measures of school and neighborhood segregation are highly 
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correlated across cities and considered separately, both neighborhood and school segregation 

have negative effects on black student achievement outcomes (Card & Rothstein, 2007). For 

example, Card & Rothstein (2007) conducted an analysis of racial residential segregation effects 

on the black-white test score gap in 234 metropolitan areas in the United States. Results 

suggested that the move from a highly segregated city to an integrated city is associated with a 

45 point narrowing of the black–white SAT gap, about one- quarter of the raw differential (Card 

&Rothstein, 2007).   

 

Income Segregation 

There is a strong link between income inequality, segregation and education outcomes 

(Reardon, 2011; Orfield, Frankenburg & Lee, 2003; Reardon et al., 2000; Clotfetter, 1998). The 

relationship between income inequality and segregation is well-established, yet interventions to 

relieve inequality and improve educational outcomes for disadvantaged students are still elusive 

(Reardon & Owens, 2014; Reardon, 2011). The achievement gap between high and low income 

families has only widened in recent years: the difference in average test scores between children 

whose families are at the 90th and 10th percentiles of the family income distribution grew by 40% 

across cohorts born in the early 1970s and late 1990s (Reardon & Owens, 2014).  

Patterns of increased income inequality have consequently led to pronounced 

concentrated poverty in neighborhoods, and subsequently schools (Orfield & Frankenburg, 

2003). In 1999, U.S. Department of Education data revealed almost one- third of all black and 

Latino children under the age of 18 were living in poverty, compared to 13 percent of white 

children (Rumberger &Palardy, 2005). In 1993-94, two-thirds of black and Latino students 

attended high poverty schools (41 percent of students eligible for free or reduced lunch), whereas 
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only 27 percent of white students attended high poverty schools (Rumberger & Palardy, 2005). 

Patterns of continuing racial segregation mirror patterns of continuing economic segregation. For 

example, in 2008, 56% of Southern California students qualified for free or reduced lunch (FRL) 

(Orfield, 2011). The average white student in the region attended a school where FRL students 

made up one third of the school population compared to the average black or Latino student who 

attended schools with significantly higher percentages of FRL students, 63% and 69%, 

respectively (Orflied, 2011).   

Economic segregation within neighborhoods is also associated with lower levels of 

educational attainment (Jargowsky, 1996; Quillan, 2014; Katz, 2014; Reardon, 2014; Mayer, 

2002; Orfield, 1993). Economic segregation refers to the spatial segregation or clustering of 

residents by class and income (Jargowsky, 1996). Economically segregated neighborhoods lead 

to economically segregated public schools that draw students from local households (Johnson, 

2012; Mayer, 2002; Orfield, 1993). Higher levels of economic segregation are associated with 

lower rates of high school graduation (Quillan, 2014). There is also a strong positive correlation 

between mean residential neighborhood income and the academic performance of eighth-grade 

students on math and English language tests in New York City from 2009 to 2010 (Katz, 2015). 

 

Racial Segregation 

Black and Latino students are most impacted by extreme segregation in schools (UCLA 

Civil Rights Project, 2012). Across the United States, the majority of black and Latino students 

are learning in segregated classrooms (UCLA Civil Rights Project, 2012). Eighty percent of 

Latino students and 74% of black students are in schools where the majority of students are not 

white (UCLA Civil Rights Project, 2012).  More than 70% of all Black and Hispanic students in 
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the United States attended predominantly minority schools in 2000, a higher percentage than 30 

years earlier (Rumberger & Palardy, 2005). More recent analysis of Southern California schools 

conducted by Orfield et al. (2011) showed similar trends: In 2008, more than two out of five 

Latino students and nearly one-third of all black students in the region (Ventura, Los Angeles, 

Orange, and San Diego counties) enrolled in intensely segregated learning environments in 

which 90-100% of students were from underrepresented minority backgrounds. Furthermore, 

although white students made up 25% of the region’s public school enrollment, the average 

white student in Southern California attended a school that was nearly 50% white, showcasing 

the persistent patterns of disproportionate white isolation across the region (Orfield, 2011).  

Racial segregation is also linked to poor education outcomes: Using survey data from the 

Charlotte-Mecklenburg Schools (CMS) in North Carolina, Mickelson (2007) investigated the 

academic consequences of attending segregated schools and desegregated schools 1,833 

students. The more time both black and white students spent in desegregated elementary schools, 

the higher their academic achievement (measured by state standardized math and reading tests) 

and secondary track placements (Mickelson, 2007). While this study revealed the importance of 

school composition as it relates to student’s academic performance, the study is limited to 

analysis of one school district in North Carolina with a mandated desegregation policy. The data 

analyzed dates back to 1997, and contemporary explorations of school related factors and 

achievement remain a necessary addition to the current state of knowledge (Mickelson, 2007).  

A meta-analysis of the literature published in the past 20 years on the relationship 

between mathematics outcomes and the racial composition of the K–12 schools students attend 

indicate that school racial isolation has a statistically significant negative effect on overall 

mathematics outcomes for both African-American and Hispanic youth (Mickelson, Bottia, & 
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Lambert, 2014). The meta-analysis included 25 primary studies with 98 regression effects 

(Mickelson, Bottia, & Lambert, 2014). The effects are stronger for high school students 

compared to elementary school students, and racial gaps between black and white students and 

Hispanic and white students widen as students age (Mickelson, Bottia, & Lambert, 2014).  

Specifically, the Black-White gap on the National Assessment of Educational Progress’ 

standardized math test grows by 11 points between grades 4 and 12, and the Hispanic-White gap 

grows by 10 points during the same time period (Mickelson, Bottia, & Lamber, 2014). The 

emergence and widening of the race gaps as students move through schooling suggest that the 

association of racial segregation with mathematics performance compounds over time 

(Mickelson, Bottia, & Lambert, 2014). Integrated education is a school organizational 

characteristic that can foster higher mathematics performance, however, none of the studies 

surveyed included an exploration into the process by which integration occurred and how 

travelling far distances to school to achieve integration may influence outcomes for different 

students.  

While there is a substantial body of research detailing the relationship between school-

level segregation and Hispanic education outcomes (Lee & Klugman, 2012; Klugman, Lee & 

Nelson, 2012; Goldsmith, 2009; Mickelson, Bottia, & Lambert, 2014; Orfield & Lee, 2005; Lee, 

2004), there is less research examining the relationship between neighborhood-level segregation 

and education outcomes (Goldsmith, 2009). One study found no relationship between 

segregation by zip code and high school graduation rates among a national sample of 1,362 

Hispanic students (Goldsmith, 2009). According to the 2000 Census, 43% of Hispanics live in 

predominantly Hispanic neighborhoods (Martins et al., 2014). Given the substantiated 

concentration of Hispanics within neighborhoods, additional research should be conducted that 
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examines the relationship between segregation and the reading and math abilities of Hispanic 

youth.  

 

Segregation and the Achievement Gap 

Patterns of segregation correspond to fluctuations in the achievement gap (Johnson, 2012; 

Mayer, 2002; Orfield, 1993). Changing residential segregation patterns following 1968 reveal 

similar trends in comparison to achievement gap patterns: racial segregation declined from the 

mid 1960s to 1970s, stabilized in the 1980s and began to rise again in the late 1980s and early 

1990s (Mayer, 2002; Orfield, 1993). Similar trends are observed when examining economic 

segregation by neighborhoods (Mayer; 2002; Jargowksy, 1996). There was a pronounced trend 

towards economic segregation from the late 1970s to the early 1990s corresponding with the rise 

in racial segregation and the achievement gap. Utilizing the Neighborhood Sorting Index (NSI), 

which estimates variance of household income among other variables, as a measurement of 

economic segregation, analyses reveal that economic segregation for African-Americans 

increased by 40% on the NSI scale between 1970 and 1990 (Jargowsky, 1996). In contrast, 

economic segregation for whites increased by a mere 10% during the same time period and 25% 

for Hispanics. The trends in economic segregation are widespread with 108 out of the 111 U.S. 

metropolitan areas studied exhibiting increased economic segregation (Jargowsky, 1996).  

Given the substantiated association between school segregation, neighborhood 

segregation, and poor educational outcomes, there are several educational programs and policies 

designed to reduce segregation (Reardon, 2014). However, largely as a result of insubordinate 

housing markets, residential segregation is difficult to alleviate (Clapp & Ross, 2004). Given the 

difficulty in changing residential segregation patterns, educational policy efforts seeking to 
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reduce the effects of segregation on education often focus on the school setting (Clapp & Ross, 

2004). Policies and programs designed to alleviate segregation patterns were implemented as a 

viable intervention to reduce the negative effect of segregation on education outcomes for 

vulnerable students, yet it is still unknown if the students who might benefit the most from 

travelling farther distances to school are able to seize opportunities and increase educational 

attainment (Reardon, 2014; Clapp & Ross, 2004). 

 

Policy Context of Education Reform 

 Educational inequality apparent in the segregation of poor and minority students in urban 

inner cities and schools provided widespread momentum for the creation of school programs 

designed to provide increased school options beyond the locally assigned public neighborhood 

school. Concurrent with early court-mandated desegregation efforts beginning in the late 1950s 

and early 1960s, the practice of transporting students outside of their neighborhoods to better, 

more socially integrated schools has been long-standing (Levin, 1991). In a continued attempt to 

create fair and equal educational institutions, education reform efforts have resulted in the 

creation of a myriad of school choice programs, the most prominent being charter school and 

magnet school programs. Although the various programs differ in application and practice, all 

programs hinge on the philosophical notion that more choice, particularly options beyond 

traditional public neighborhood schools, produces optimal outcomes for all who participate. 

However, some studies have put into question the efficacy of such programs in relieving patterns 

of school segregation and inequality (Rotberg, 2014; Orfield, 2013; Ravitch, 2011; DeLuca & 

Dayton, 2009; Koedel et al., 2009; Cullen, Jacob & Levitt, 2003).   
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There are dismal results when examining the effects of charter schools on reducing 

segregation patterns and improving educational outcomes (Rotberg, 2014; Hill & Lake, 2010; 

Frakenburg, Siegel-Hawley & Wang, 2010; Scott, 2013). Rather than creating schools of 

diversity, many charter schools are places of racial isolation, particularly for minority students 

(Frankenburg & Lee, 2003; Rotberg, 2014; Hill & Lake, 2010; Scott, 2013). A cross-regional 

analysis of 16 states with charter populations greater than 5,000 students indicated that while the 

majority of charter schools in enrolled noticeably high percentages of minority students, white 

charter school students were still less likely than other racial groups to be in heavily minority 

schools (Frankenburg & Lee, 2003). Regional analyses of charter schools in California suggest 

minimal educational improvement, particularly for minority students (Orfield & Luce, 2014; 

Gumus-Dawes, Luce & Orfield, 2013; CREDO, 2009; Zimmer, Blanc, Gill & Christman, 2008; 

Zimmer & Buddin, 2006). Additionally, current research indicates that segregation across 

schools persists calling into question the efficacy of school policies designed to provide at-risk 

youth with preferable school alternatives (Logan et al., 2012; Willms, 2010; Card & Rothstein, 

2007; Cooley, 2007; Mickelson, 2007; Rumberger & Palardy, 2005; Hanushek, Kain, & Rivkin, 

2002). 

 None of the studies above included an analysis of distance and travel patterns among 

students and it is still unknown if schools that continue to have high levels of segregation have 

low or high rates of student mobility. As educational policy continues to support programs that 

transport students across space in order to provide greater access to better schools and improve 

education outcomes for vulnerable minority and low-income students concentrated in 

disadvantaged neighborhoods, it is imperative that policymakers are equipped with a nuanced 

understanding of these trends (Logan & Oakley, 2012; Andre-Bechley 2007; Warrington, 2005; 
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Andersson, 2012). Without an adequate portrait of which students travel for their education and 

how distance to school might relate to education outcomes and segregation patterns, policies that 

encourage increased levels of student mobility may only serve to widen the substantial 

achievement gap and sustain patterns of low education peformance for minority and low-income 

students (Warrington, 2005; Thiem, 2009; Logan, Minca & Adar, 2012; Andersson, Malmberg 

& Osth, 2012). 

 

Conclusion 

Educational success is an important predictor of later life achievement (Ritchie & Bates, 

2013; Grimm, 2008; Duncan et al., 2007). Unfortunately, minority and low-income students 

continue to perform lower on tests of educational achievement as compared to their white and 

higher-income counterparts (Burchinal et al., 2011; Reardon, 2011; Fryer & Levitt, 2004; 

Chapin, 2006; Chatterji, 2006; Easton-Brooks & Davis, 2011). A number of factors are related to 

students’ academic achievement including parent involvement, students’ perception of the school 

environment and racial and economic segregation patterns in both schools and neighborhoods 

(Sibley & Dearing, 2014; MacNeil, Prater, & Bush, 2009 Johnson, 2012; Card & Rothstein, 

2007; Saporito & Sohoni, 2006). Sustained segregation patterns led to current policies and 

programs designed to provide all students the options to attend different schools, with the hope 

that disadvantaged students might benefit the most from travelling to schools outside the local 

neighborhood (Frankenburg & Lee, 2003; Rotberg, 2014; Hill & Lake, 2010; Scott, 2013).  Yet 

it remains unknown which students travel farther distances to school and if there is a relationship 

between distance to school and education outcomes. This study seeks to provide a better 
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understanding of who travels far distances to school and how distance to school might impact 

education outcomes for students.  
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CHAPTER 3: THEORETICAL FRAMEWORK AND CONCEPTUAL MODEL 

 

Introduction 

Investigating patterns of distance to school among different students and its association 

with education outcomes may better inform practices that seek to improve education outcomes 

for disadvantaged students. Specifically, this study applies spatial mismatch theory and 

ecological theory to explore (a) which students are more likely to travel farther distances for their 

education and (b) whether or not distance to school is related to better or worse reading and 

mathematic scores for students. This study examines spatial mismatch between home location 

and school locations for students ages 9 to 17.  

Spatial mismatch theory is defined as the physical disconnection between home locations 

and locations of important resources, in this case the location of schools. Spatial mismatch has 

been primarily studied as residential location and the availability of job opportunities, 

particularly for segregated low-income minorities (Gobillon, Selod, & Zenou, 2007; Stoll & 

Covington, 2011; Li, Campbell, & Fernandez, 2013; Gobillon & Selod, 2014; Wasmer & Zenou, 

2006; Stoll, 2005); however, recent research has begun to explore the relationship between 

distance and a variety of additional important resources, such as schools, child care centers and 

local allocation of government resources (Fransen et al., 2015; Marwell & Gullickson, 2013; 

Mitchell et al., 2010; Saporito & Sahoni, 2006; Roscigno, Tomaskovic-Devey, Crowley, 2006).  

As applied to the current study, spatial mismatch theory suggests that patterns of 

significant racial and economic segregation have produced pronounced social isolation among 

disadvantaged groups. Within this framework, residents of heavily poor (and often African 

American or Hispanic) neighborhoods lack sustained contact with mainstream individuals and 

institutions, and instead have contact mainly with those of similarly impoverished status within 
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their neighborhoods (Krivo et al., 2013; Wilson, 2009). A lack of resources inside one’s 

neighborhood can reduce the amount of knowledge and access to resources that exist in other, 

often distant parts of the city (Krivo, et al., 2013; Wilson et al., 2010). Social isolation within 

neighborhoods leads to isolated information, to which low-income, segregated residents lack 

access (Krivo et al., 2013). Thus, students who live in disadvantaged neighborhoods with few 

good schooling options are often severely disadvantaged as compared to their more affluent 

counterparts who enjoy greater proximal access to better schools as a result of their close 

residential location (Jarrett, 1997; Gosa & Alexander, 2007). 

 

Spatial Mismatch Hypothesis 

The spatial mismatch hypothesis was first developed by John Kain (1968) to explain the 

relationship between residential location and geographical access to jobs. Focusing on the spatial 

disconnection between the two, the spatial mismatch hypothesis explores the causal link between 

spatial disconnection from jobs and dismal labor market outcomes for racial/ethnic minorities 

(Gobillon, Selod & Zenou, 2007; Smith & Zenou, 2003; Stoll & Covington, 2011; Li, Campbell 

& Fernandez, 2013). Specifically, minority and low-income residents are disadvantaged in the 

job market as a result of the physical disconnection between residential homes and job 

opportunites (Gobillon, Selod & Zenou, 2007; Smith & Zenou, 2003; Stoll & Covington, 2012; 

Li, Campbell & Fernandez, 2013). Residential segregation restricts minority housing options to 

the inner cities, while jobs and other important resources proliferate in suburban areas creating 

greater mismatch conditions for underprivileged groups (Stoll & Covington, 2012). As the 

hypothesis asserts, living in high-poverty neighborhoods reduces workforce opportunity due to 
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the physical distance between residence and job locations and limited access to information 

networks about job opportunities (Li, Campbell, & Fernandez, 2013).  

 In his seminal paper, Kain (1968) explored the relationship between the racial 

segregation in housing markets and how it affects access to employment for black populations. 

Primary among them pertains to the distance to and difficulty of reaching certain jobs from 

racially segregated communities, and the lack of information and opportunity to learn of jobs 

distant from their residence (Kain, 1968). The rapid growth of both metropolitan areas and 

postwar dispersal of employment combined with racially segregated housing markets converge 

to place black workers at severe disadvantage (Kain, 1968). Since Kain first presented the spatial 

mismatch theory, several studies have attempted to re-visit the hypothesis (Stoll, 1999; Raphael 

& Stoll; 2002; Gobillon, Selod & Zenou, 2005; Stoll, 2005; Covington, 2009; Stoll & Covington, 

2011; Li, Campbell & Fernandez, 2012). Largely as a result of continuing residential segregation 

patterns, research investigating spatial mismatch continues to find that minority and low-income 

workers are disadvantaged in the workforce when they live far from available job opportunities 

(Li, Campbell, & Fernandez, 2012). Given the relationship between segregation and education 

outcomes for students, including potential barriers for students in accessing school resources 

(e.g. transportation, limited parental involvement, etc.), it is worthy to apply spatial mismatch 

lens to explore the relationship between distance to school and outcomes for students. 

Specifically, in the context of this study, spatial mismatch theory may reveal that students who 

live far from better-resourced schools will be disadvantaged in their educational pursuits and 

achieve lower than their counterparts who live closer to much needed school resources. 

However, it is possible that family and neighborhood characteristics moderate the relationship 

between distance to school and education outcomes.  
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The Ecological Framework 

 Bronfenbrenner’s ecological framework is an additional lens through which one can 

incorporate and examine the family and environmental factors related to student’s education 

outcomes. The ecological framework dictates that in order to fully understand human 

development and behavior, an examination of the relationships at multiple levels is necessary 

(Bronfenbrenner, 1994). According to Bronfenbrenner, the ecological framework includes 

multiple system levels related to development: the microsystem (comprised of activities, social 

roles and interpersonal relations in the immediate environment), the mesosystem (the linkages 

taking place between two or more settings that contain the developing child, such as the home 

and school environment), the exosystem (the linkages between two or more settings at least one 

of which that does not directly include the developing individual such as the relation between a 

child’s school and a parent’s workplace), the macrosystem (comprised of the over-arching 

pattern of the microsystem, mesosystem, and exosystem reflecting a particular culture or way of 

life) (Bronfenbrenner, 1994). Although all systems may relate to human development and 

behavior, proximal processes occurring within the microsystem, mesosystem and exosystem, are 

most important for developmental competence, such as reading and mathematical abilities 

(Bronfenbrenner, 1994). Within this context, parents’ engagement with their children in the 

microsystem, as well as parental engagement with the school in the mesosystem, may influence 

the relationship between distance to school and education outcomes. Given the relationship 

between parental involvement and child education outcomes, children with higher levels of 

parental involvement in the microsystem and mesosystem, may achieve higher on tests of 

academic achievement as compared to students who travel similar distances to school with lower 

levels of parental engagement.  



 42

Students live and engage in various environments as they matriculate through school and 

advance their learning. As such, it is important to explore the various environments in which 

students inhabit in order to better understand their educational outcomes (Segnier, 2006; Henry, 

Merten, Plunkett & Sands, 2008; Kohen, Levanthal & McIntosh, 2008). Proximal (home and 

school) and distal environments (neighborhoods) interact and can have varying effects on 

academic outcomes and behavior (Kohen, Levanthal, & McIntosh, 2008). Often varying, beliefs, 

norms and values are embedded within different settings, such as school settings and 

neighborhood environments (Segnier, 2006). The conceptual model below outlines the 

framework for the current study.  
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Figure 3.1 Proposed Conceptual Model for Dissertation Study 
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Student Characteristics and Distance to School  

First, this study seeks to examine which students are more likely to travel farther 

distances for their education. Spatial mismatch theory posits that segregated and disadvantaged 

students (e.g. minority and low-income individuals) are least likely to travel far distances to 

access resources due to transportation and financial costs associated with extended travel 

(Gobillon, Selod, & Zenou, 2007).  Individuals with fewer economic resources have limited 

options in accessing additional resources that are far away from their home neighborhood, such 

as employment opportunities, schools and child care centers, health care facilities, nutritious 

food outlets, among other benefits (Krivo, et al., 2013; Small, Jacobs, & Massengill, 2008; 

MacIntyre, 2007; Kleit, 2008). Contrastingly, the economically privileged may enjoy greater 

proximal access to resources with high-quality services (Krivo et al., 2013; Curley, 2010). Thus, 

through the spatial mismatch lens, low-income, minority students are least likely to travel farther 

distances for their education largely as a result of a lack of access to distal education 

opportunities.  

Central to exploration of the spatial mismatch hypothesis is an evaluation of the 

mechanisms by which space and distance operate to disadvantage racially segregated 

communities.  Gobillon, Selod & Zenou (2007) outlined the primary mechanisms that explain 

how distance to jobs may preclude residentially segregated individuals from accessing job 

opportunities. Firstly, “workers may refuse a job that involves commutes that are too long 

because commuting to that job would be too costly in view of the proposed wage” (Gobillon, 

Selod & Zenou, 2007). Similarly, minority and low-income students who live far from better-

resourced schools may not travel farther distances to attend that school due to financial or 

transportation constraints. Secondly, “Workers’ job search efficiency may decrease with distance 
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to jobs. Workers who live far away from jobs have fewer chances to find a job because, for 

instance, they get less information on distant job opportunities” (Gobillon, Selod, & Zenou, 

2007). Students may likewise not attend better-resourced schools farther away from their 

residential location because they lack access to information about open enrollment or magnet 

programs that promote better schooling options.   

According to spatial mismatch theory, residential location determines access to a variety 

of products and services that impact quality of life; and, consequently, the spatial mismatch 

literature has shifted to further explore the consequences of spatial mismatch on communities 

using a variety of social and economic indicators beyond employment outcomes (Gobillon & 

Selod, 2014; Li, Campbell & Fernandez, 2012). Greater distance between residential location 

and resources leads to greater spatial mismatch, which further disadvantages isolated, vulnerable 

communities from necessary resources (Gobillon & Selod, 2014). Local economic opportunity 

influences the availability and quality of multiple community resources, including access to 

quality education (Roscigno, Tomaskovic-Devey, Crowley, 2006). Physical isolation in housing 

markets resulting in significant residential segregation for minority groups is strongly related to 

the concentration of segregation within public schools, however, few studies have examined the 

spatial distribution of inequality and education (Orfield & Frankenburg, 2013; Wells, Warner & 

Grzesikowski, 2013; Ledwith, 2009; Roscigno, Tomaskovic-Devey, Crowley, 2006; Cullen, 

Jacob & Levitt, 2005). Open enrollment programs and magnet programs that allow students to 

attend schools outside of their local neighborhood school continue to advocate greater access for 

segregated and disadvantaged students (Ledwith, 2009). However, to date, it remains unclear 

which students are more likely to seize schooling options outside of their local neighborhood 

school.  
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Distance and Education Outcomes 

Secondly, the study seeks to examine how travelling far distances to school may be 

related to reading and math scores for students. Spatial mismatch theory further dictates that 

those who do have to travel farther distances for opportunities face significant barriers that limit 

adequate and equal access to resources, such as financial constraints (Gobillon, Selod, & Zenou, 

2007; Stoll & Covington, 2011). The physical mismatch, or far distance, between impoverished 

residential neighborhoods and resource-rich environments lead to increased inequality among 

groups resulting from a lack of access to social institutions and public resources, including high 

quality schools (Krivo et al., 2013; Peterson & Krivo, 1993; Mendenhall, Deluca & Duncan, 

2006; Moore et al., 2008). Students who travel farther distances for better schooling 

opportunities may encounter barriers to successful educational achievement, such as more time 

spent travelling to and from school, that may preclude individuals in disadvantaged 

neighborhoods from adequately accessing much needed additional schooling options (Clark & 

Maas, 2012).  

Children who live farther away from their school environment may have lower levels of 

school satisfaction that is also often associated with children’s educational attainment (Brown & 

Medway, 2007; Koth, Bradshaw, & Leaf, 2008). According to the ecological theory, the school 

setting and its perceived environment can also have a significant impact on the academic and 

social adaptation of students (Brand et al., 2003). Student-teacher interactions, peer interactions 

and child’s satisfaction within the school setting are related to student’s overall academic 

performance (Woolley & Grogan-Kaylor, 2006). Student’s perception of the school environment 

and overall satisfaction with their school often relate to norms, values and expectations within 

the school setting (Cohen, McCabe, Michelli, & Pickeral, 2009). Student’s spend a great deal of 
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their time learning within the schools and consequently the school setting is an important 

component of the ecological framework that impact student’s learning ability and later 

achievement (Woolley & Grogan-Kaylor, 2006; Cohen, McCabe, Michelli, & Pickeral, 2009).  

Examination of spatial mismatch, or the physical disconnect between home residence and 

school locations, as it relates to school inequality is sparse (Johnson Jr., 2012; Saporito & 

Sohoni, 2007). Prior to the implementation of education reform that allowed students to attend 

schools outside of their neighborhood, residential pattern has long been one of the most 

important determinants of school composition (Clark & Maas, 2012). Heavily supported through 

housing segregation and residential market patterns, neighborhoods are directly linked to racial 

and socioeconomic segregation and isolation (Orfield, 2013). A historical analysis of the school 

and neighborhood segregation patterns in two large school districts in California between 1960 

and 2000 reveal a strong correlation between residential and school segregation (Mitchell et al., 

2010). Residential segregation, therefore, plays an important role in facilitating and maintaining 

school segregation, effectively shaping educational opportunities and outcomes based on spatial 

location (Mitchell et al., 2010). This relationship between residential and school composition 

patterns created widespread momementum for open enrollment programs that allow children to 

travel outside of their neighborhood for their education, yet, to date, there is not an adequate 

understanding of how travelling far distances to school may relate to student’s overall education 

outcomes (Wells, Warner & Grzesikowski, 2013; Ledwith, 2009).  

Educational policy has neglected the role of place in educational inequality, instead 

focusing on the provisions of school choice programs to increase public school competition 

(Roscigno, Tomaskovic-Devey, Crowley, 2006). Given the implications of the relationship 

between spatial mismatch and dismal employment outcomes for racially segregated groups, it is 
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reasonable to assume that a similar relationship may exist with respect to educational attainment 

and outcomes. Unfortunately, little is known about the implications of student mobility and the 

relationship between residential location and school outcomes in regional Los Angeles.  

Historically, the rapid growth of metropolitan areas, the postwar dispersal of employment 

into more suburban areas, and racially segregated housing markets converged to place black 

workers at severe disadvantage (Kain, 1968). Thus, few poor jobs were concentrated in 

predominantly black and low-income areas while the job market proliferated in suburban, 

higher-income neighborhoods (Kain, 1968). Similarly, largely as a consequence of school 

funding policy in which property taxes dictate school funding, minority and low-income students 

are often subject to poor schooling options as poorly resourced and under-funded schools 

concentrate in low-income areas with high minority populations (Alm, Buschman, Sjoquist, 

2011). Consequently, several education reform programs and polices, such as open enrollment 

programs, have been implemented to provide disadvantaged students with greater access to 

better schooling options (Carlson, Lavery, Witte, 2011). Yet it remains unclear if these policies 

ultimately disadvantage students who travel far distances to school, and little is known about 

which students seize distant schooling opportunities travel farther for their education (Carlson, 

Lavery, Witte, 2011). In particular, some students may be better able to manage farther distances 

to school due to higher levels of parental involvement or environmental factors that may 

influence education outcomes. 

Parental Involvement, Neighborhood Characteristics, and Education Outcomes 

 Lastly, this study seeks to explore if parental involvement and neighborhood 

characteristics moderate the relationship between distance to school and education outcomes. 

Spatial mismatch theory dictates that those who live far away from resources encounter barriers 
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in adequately accessing resources (Kain, 1968). Parental involvement, an important feature of 

successful academic achievement, may be lower for students who live far away from the school 

they attend due to transportation and work demands (Walker, Shenker & Hoover-Dempsey, 

2010). In effect, the physical distance between the home and school locations may preclude some 

working parents from attending parent-teacher conferences or school events due to travel and 

work constraints (Williams & Sanchez, 2013). Additionally, children who live in segregated 

neighborhoods, those who are most encouraged to seize schooling options outside of the local 

neighborhood and travel farther for school, may still achieve lower than other students from less 

segregated neighborhoods given the established relationship between segregation and low 

education outcomes (Johnson, 2012; Card & Rothstein, 2007; Saporito & Sohoni, 2006). 

However, students who travel for school and continue to have high levels of parental 

involvement may also continue to be successful in school environments. Thus parental 

involvement may moderate the relationship between distance to school and education outcomes.  

Ecological theory necessitates an examination of the different contexts in which children 

live and learn. Parental involvement can occur both within the home and school environments 

(Seginer, 2006). For instance, home-based parental involvement behaviors include helping 

children with their homework, communicating with the child and monitoring school progress 

while school-based parental involvement involves parent-teacher contact and 

attendance/participation in school programs (Seginer, 2006). Thus, parental involvement within 

the home and family environment occurs within the microsystem and parental involvement 

within the school setting occurs within the mesosystem (Segniner, 2006). Applying the 

ecological framework to education necessitates an analysis of parental involvement in the home 

and school settings in order to fully understand children’s behavior and academic progress 
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(Seginer, 2006). Given the established relationship between parental involvement and student’s 

education outcomes, it is vital that research explores barriers to successful parental engagement 

within various ecological systems (e.g. microsystem, mesosytem, and exosystem) (Segnier, 

2006).  

The residential neighborhood is also an important environment within the ecological 

framework that may relate to student’s education outcomes (Seginer, 2006; Woolley & Grogan-

Kaylor, 2006; Harding et al., 2010). Neighborhood poverty and the home environment can have 

a negative impact on student’s learning abilities (Jarrett, 1997; Gosa & Alexander, 2007; Henry, 

Merten, Plunkett & Sands, 2008). Some perceive structural neighborhood disadvantage as a high 

risk leading to lower education outcomes, particularly for minority and low-income residents 

(Henry, Merten, Plunkett, & Sands, 2008; Harding et al., 2010). Neighborhood influences can be 

particularly important for adolescents as they are easily influenced and may imitate negative 

behaviors observed within the residential community (Henry, Merten, Plunkett & Sands, 2008; 

Suarez-Orozco, Suarez-Orozco & Todorova, 2004). During preschool years, neighborhood 

influences on child’s cognitive and learning abilities are minimal, however, as students age, 

particularly as they travel to and from school and gain greater exposure to neighborhood 

conditions, the role of the neighborhood on student learning and behavior grows (Kohen, 

Leventhal, Dahinten, & McIntosh, 2008).  

Access to physically distal resources is often difficult for disadvantaged groups (Gobillon 

& Selod, 2014). Yet, little is known about the relationship between distance to school and 

education outcomes, or how spatial mismatch between home neighborhoods and school 

environments may impact education outcomes for students (Wilson et al., 2010). As 

demonstrated by the negative relationship between distance and professional success for low-
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income, segregated minorities, similar effects may occur within the relationship between 

distance and educational attainment for low-income and minority youth (Gobillon, Selod, & 

Zenou, 2007; Stoll & Covington, 2011; Li, Campbell, & Fernandez, 2013; Gobillon & Selod, 

2014). As previously stated, distance may influence students’ achievement patterns through a 

variety of processes associated with extended travel: additional time spent travelling to school, 

less time available to spend on homework, fewer opportunities for parental involvement, and 

other factors may inhibit student learning when students are forced to travel for their education 

(Wilson et al., 2010). Education inequality is often distributed spatially throughout 

neighborhoods; therefore, spatial mismatch theory and the ecological framework are appropriate 

lenses to explore these issues. This study aims to fill some of the gaps in our knowledge about 

whether and, if so, how student mobility influences achievement outcomes.  
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CHAPTER 4: METHODOLOGY  

 

Sampling Design and Survey 

For this study, I utilize Wave 2 of the Los Angeles Family and Neighborhood Survey 

(LA FANS) dataset collected in 2006-2007. The survey is a study of families and neighborhoods 

in Los Angeles County, a large diverse region spread over 4083 square miles (Sastry et al., 

2006). At the start of data collection for Wave 2 in 2006 the total population size for Los 

Angeles County was 9.9 million. Of those residents, 47% were Latino, 29% white, 13% Asian-

Pacific Islander, 9% African-American, and 2% ‘Other’ (American Community Survey, 2006).  

LA FANS is a representative survey of children, families and neighborhoods in Los 

Angeles, CA. Wave 1 sampling occurred using a multi-stage process.  First neighborhoods, 

defined as Census tracts (Sastry & Pebley, 2003), were purposefully oversampling to include 

low-income households and households with children. Census tracts were stratified as very poor 

(the top 10% of the poverty distribution), poor (the 10th to 59th percentiles of the poverty 

distribution), and not poor (the 60th to 100th percentiles of the poverty distribution) based on the 

percent of residents below the federal poverty line in 1997 (Peterson et al., 2004). Within each 

strata, tracts and blocks were sampled with probability proportional to population size, a 

sampling method that ensures that all individuals in each Census tract have equal probability of 

sample selection. Twenty tracts were selected from the very poor strata (out of a total of 161 very 

poor tracts), 20 tracts selected from the poor strata (out of a total of 490 poor tracts) and 25 tracts 

were selected from the non-poor strata (out of a total of 973 non-poor tracts).  Respondents were 

obtained from these 65 Census tracts among the 1,652 Census tracts in Los Angeles County in 

2000. A key feature of the LA FANS dataset is that it includes a sample of neighborhoods across 

the entire income range (Peterson et al., 2004).  
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In the second stage of the multi-stage design, blocks were sampled within these Census 

tracts. Blocks were selected by dividing the number of all dwelling units per tract by the tract’s 

weighted average block size area (Sastry et. al, 2006). Sampling of Census blocks occurred 

within Census tracts in order to simplify the fieldwork associated with listing addresses, 

interviewing households, and monitoring operation, and to reduce the costs (Sastry et. al, 2006). 

In the final stage, households were sampled within identified blocks (Sastry et. al, 2006).  Fifty 

households were sampled within each Census block in order to achieve a balanced design (Sastry 

et. al, 2006). Screeners visited each household to determine eligibility, including household 

composition information, and selected the randomly sampled respondents per household. 

Households with children under the age of 18 were oversampled for interviews so they comprise 

70 percent of the sample (Sastry & Pebley, 2003). In the final sampling stage, one adult was 

selected at random to answer to the survey. In households with children, one child, aged 17 and 

younger, was selected at random to participate in the survey. If the selected child had one or 

more siblings under the age of 18 in the household, one sibling was also selected to participate in 

the survey (Sastry et. al, 2006). The primary caregiver of the child was also selected to 

participate and complete a separate primary caregiver survey for each child. Households that 

were unable to complete the survey in either English or Spanish were excluded from the survey.  

The Wave 2 sample, used for this study, is composed of Wave 1 respondents (sampling 

procedures described above) and new survey entrants who moved into each sampled 

neighborhood between Waves 1 and 2. New entrants are defined as individuals residing in the 

original Wave 1 65 LA FANS Census tracts at the time of the Wave 2 but who had not lived in 

that Census tract at the time of Wave 1. New entrants could have moved into an existing 

L.A.FANS Census tract in a variety of ways, including: (1) moving into or being born into an 
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L.A.FANS Wave 1 household, (2) moving into a vacant or vacated dwelling, and (3) moving 

into a newly constructed dwelling (Peterson et. al, 2012). LA FANS attempted to re-survey all 

respondents who completed an interview at Wave 1 and were still living in Los Angeles County 

in 2006 for the Wave 2 dataset.  Surveys for Wave 1 respondents residing in Los Angeles County 

during Wave 2 were interviewed in-person. Wave 1 household members who no longer lived in 

Los Angeles County during Wave 2 were interviewed via one single telephone survey, however, 

only basic location information was collected. For a small number of cases (n=96) in which the 

Wave 1 respondent was deceased, institutionalized, physically or mentally disabled, or 

incarcerated at Wave 2, an “informant” served the role of a Wave 2 proxy respondent for a panel 

individual (Peterson et. al, 2012). Eligible “informants” were a close family member, another 

household member, or a close neighbor (Peterson et. al, 2012). $10 incentives were provided to 

all respondents for participation in Wave 2 data collection (Peterson et. al, 2012).  

Response rates for the survey components are fairly strong and similar to other major 

surveys. Wave 1 response rates are as follows: 85% of sampled adults participated in the survey, 

89% of primary caregivers responded to the survey and 87% of sampled children participated in 

the survey, and 86% of sibling respondents participated in the survey (Peterson et al., 2004). The 

response rate for the total eligible Wave 2 sample is 59%, which includes eligible individuals 

who did not complete a Wave 1 interview (Peterson et. al, 2012). The response rate for new 

entrant adults is 75% and the response rate for new entrant children is 82% (Peterson et al, 

2004). Among individuals who did complete a Wave 1 interview, Wave 2 response rates are as 

follows: 61% of Wave 1 respondents residing in Los Angles during Wave 2 were successfully 

interviewed in-person, 75% of the Wave 2 new entrant sample completed the survey (Peterson 

et. al, 2012). For the child sample, the response rates are as follows: 64% of children who 
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completed a Wave 1 interview completed Wave 2; 63% of children sampled from previous Wave 

1 households completed the survey; 85% of new child entrants in Wave 2 completed the survey 

(Petersen et. al, 2012). 

The complete LA FANS dataset is composed of inter-related datasets composed of 

several surveys completed by members of each household (Sastry, et al., 2006). Table 4.1 

displays the respondents for each survey component. An adult from each household first 

completed a household roster identifying all household members, including how they were 

related to each other as well as the basic demographic characteristics for each person.  

Respondents included one adult (age 18 or older) selected at random from full-time adult 

residents per households. Adult respondents were selected at random from all full-time 

household residents identified in the household roster (N = 2,319) (Sastry & Pebley, 2003). For 

households with children nine years of age and older, one child (ages 9 to 17) was randomly 

selected for interviewing (N= 607). Minimal information about children ages 3 to 9 were only 

provided by the Primary Caregiver Questionnaire If the randomly selected child had one or more 

siblings under 18 years of age who shared the same primary caregiver or mother, one sibling was 

randomly selected to complete the Sibling survey (N= 407). In households with children, the 

primary caregiver of the randomly selected child was selected as an additional respondent and 

asked to complete the Primary Caregiver survey (N= 954) (Sastry et. al, 2000).  Minimal 

information about children ages 3 to 9 were only provided by the Primary Caregiver 

Questionnaire. In about half of the cases (N = 434), the randomly selected adult completed both 

the adult survey and the primary caregiver survey. Consequently, as many as four individuals 

could be interviewed from one household (two adults and two children).  
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Table 4.1 

Questionnaire or Module 

Type of Respondent Roster Adult Parent 
Primary 
Caregiver Child 

Woodcock 
Johnson 
Assessments 

Any Adult > age 18 X      
Adult Respondent  X     
Primary Caregiver 
Respondent 

 X X X  X 

Child Respondent 
>=age 9 

    X X 

Sibling Respondent 
>=age 9 

    X X 

 
 

Data Collection Methods 

Wave 1 and Wave 2 interviews were administered in person using computer-assisted 

personal interviewing (CAPI) and computer-assisted self-administered interviewing (CASI), in 

both English and Spanish. The CAPI software, an offline survey software for tablets and 

smartphones, has significant advantages over conventional paper questionnaires. These 

advantages include: (1) handling all the skip patterns, insuring that respondents are asked only 

the questions that pertain to them, (2) facilitating on-the-spot data checking and editing which 

allows interviewers to resolve discrepancies, correct errors, and verify extreme values during the 

interview, and (3) the direct entry of responses into a laptop computer eliminates the costs, time, 

and potential for errors associated with a separate data entry operation (Peterson, 2004).  

Separate questionnaires were created for each topic area and respondent combination resulting in 

five distinct modules: (1) the Adult questionnaire, (2) the Primary Caregiver questionnaire, (3) 

the Parent questionnaire, (4) the Child questionnaire, and (5) Woodcock Johnson test 

assessments completed by children and primary caregivers (Sastry & Pebley, 2003). Modules 

from Wave 1 and Wave 2 were consistent (Peterson, 2012). The Adult questionnaire 
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administered to adults and primary caregivers collected information on the respondent and 

his/her spouse/partner (if the spouse/partner was not interviewed), including family background, 

educational history, cohabitation and marriage history, social ties, residential history, 

employment, and welfare status. The primary caregiver completed the Primary Caregiver 

Questionnaire about himself or herself including personal background characteristics, a 

depression screener, a self-efficacy scale, and information on family dynamics, social support, 

and relationship with her spouse/partner.  The primary caregiver also completed the Parent 

questionnaire about the child regarding living arrangements, residential history, child’s place of 

birth and immigrant status, child support, paternity, contact with absent parent(s), school, child 

care, before/after school care, Head Start, child behavior checklist, child's friends, modified 

HOME scale, health, and health care utilization. The Parent Questionnaire was admitted once for 

the randomly selected child and once again for the sibling if there was a sibling respondent in the 

household.  

The Child questionnaire was administered to children age 9 and older, in which they 

answered information on neighborhood definition and characteristics, school and school quality, 

friends and social life, smoking, knowledge of gang members, family relationships, enjoyment of 

reading and use of library, and educational expectations. Children under the age of 9 were not 

asked to participate in survey data collection. Age-appropriate, additional questions about 

homework, use of alcohol and drugs, guns and gang membership, relationships and sex, 

contraceptive use, pregnancy, experience of violence, arrest and incarceration, weight and height, 

and employment were asked of children aged 12-17.  
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Figure 4.1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Household Roster including all family members 
(n = 7,466) 

Randomly Selected adult (>= 18 
years) (n = 2,319) – Takes Adult 
Questionnaire 

Is this adult a parent or primary caregiver of a 
child <18? – Takes Parent Questionnaire. 

Yes No Completes Parent Survey (n =434) If adult respondent is not primary caregiver of 
eligible child, primary caregiver is identified to 
complete Parent Survey for randomly selected 
child (n = 580) 

Is this adult a parent or primary 
caregiver of a child between the 
ages of 9 and 17? – Child takes  
Child Questionnaire. 

Child Survey 

(n =607) 

Does this child have 

a sibling age 9 or 

older? Takes sibling 

survey 

Sibling Survey 

(n =407) 



 59

Supplementary assessments from the Woodcock-Johnson Test of Achievement 

(Woodcock & Johnson, 1989) were also conducted to determine child education outcomes: 

children ages 3 and older completed the Letter-Word Identification and Applied Problems 

assessments; children ages 6 to 17 additionally completed the Passage Comprehension 

assessment; primary caregivers also completed the Passage Comprehension assessment (Sastry 

& Pebley, 2003). Children ages 3 to 9 only completed the Letter-Word Identification and 

Applied problems assessment, not including the full Child questionnaire (Peterson et al., 2012). 

Wave 2 Recruitment 

LA FANS developed and implemented an extensive plan for relocating and re-contacting 

panel respondents for Wave 2 (Peterson et al, 2012). In the spring of 2003, LA FANS conducted 

a brief sample maintenance survey by mail and telephone to re-contact L.A.FANS-1 respondents 

known as the L.A.FANS Interim Tracking Survey (Peterson et al., 2012). The Interim Tracking 

Survey included updated location information for ease of later contact for Wave 2 (Peterson, 

2012). LA FANS also utilized TransUnion to obtain Social Security numbers for Wave 1 adult 

participants and used Fast Data to update address and telephone information (Peterson et al, 

2012). Based on the location information obtained through the Interim Tracking Survey and the 

TransUnion identifying information, initial mailing packages were then mailed to respondents, 

including a $1 incentive to confirm the current mailing address (Peterson, 2012). If respondents 

did not respond, a second package was sent including an offer for a $10 incentive to confirm 

location information (Peterson et al., 2012). Wave 2 status and location was determined for 1,775 

adult respondents from Wave 1, which is 64% of the total; for the remaining 991 adult 

respondents (36% of the total), no reliable information was obtained on their status at Wave 2 

(Peterson et al., 2012). Of those adults located, 1,708 participants were successfully contacted for 
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participation in Wave 2 interviews: 457 refused participation resulting in a Wave 2 adult sample 

of 1, 251 respondents. The majority participated in in-person interviews (N = 1,233), while a 

small sample completed the interview via telephone (N = 18). For Child respondents, Wave 2 

status and location was determined for 2,895 out of 3,286 Wave 1 cases (88%).  Of those 

children located, 2,214 were successfully contacted for participation in Wave 2 interviews: 507 

refused participation resulting in a Wave 2 child sample of 1,624 respondents (Peterson et al, 

2012). Again, the majority participated in in-person interviews (N = 1,597), while a small sample 

completed the interview via telephone (N = 27). Telephone interview respondents did not 

complete the Woodcock Johnson Tests of Achievement (Peterson, 2012).  

A small sample of new entrants was also included in the Wave 2 sample if the household 

was vacant at Wave 1, refused to participate at Wave 1, or a newly constructed household in the 

sample area (Peterson et al., 2012). 350 households were selected for the Wave 2 new entrant 

sample: 281 with children and 69 without children; 98 households refused participation (Peterson 

et al., 2012). Thus Wave 2 Rosters were completed in a total 252 new entrant households. There 

are a total of 118 new entrant children in the sample; 76 randomly selected children and 53 

siblings.  

Study Participants 

LA FANS Wave 2 Sample 

 For the purposes of this study, the full sample refers to all children ages 9 to 17 surveyed 

during Wave 2 of the LA FANS Data Collection period (n= 1,014) There are 607 randomly 

selected children in the sample and 407 siblings. Of the 1,014 children in the sample, there are 

336 children in who live in the very poor census tracts, 341 children who live in the poor census 

tracts and 337 who live in the nonpoor census tracts. The intraclass correlation coefficient (ICC), 
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a descriptive statistic commonly used to assess variability among groups, for family income by 

neighborhood is 0.0541. The full LA FANS Wave 2 Child sample is composed of 1,454 children 

ages 3 through 17. However, only children ages 9 to 17 were directly interviewed for the study 

and completed the Child and Sibling Questionnaires due to age appropriateness. As previously 

stated, minimal information about children ages 3 to 9 were only provided by the Primary 

Caregiver Questionnaire Child questionnaire information on achievement outcomes and school 

behaviors are only provided through the Child Questionnaire survey delegated to children ages 9 

to 17. Of the 1,014 children, approximately 71% identify as Latino (N = 721), 8% identify as 

Black (N = 81), 23% identify as White (N = 232), and about 6% identify as Asian (N = 64). 

Approximately 51.9% of the sample is male (N = 527). The mean age is 13 years (SD = 2.564). 

The total mean family income for the sample is $55,808.40; approximately 58% of the sample 

falls below the mean family income (N = 542).   

 

Measures of Key Study Variables 

Dependent Variables: 

Education Outcomes  

The Woodcock Johnson-Revised Test of Achievement is a battery of tests designed to 

assess individual scholastic achievement (Woodcock & Johnson, 1989; Woodcock, 1997; 

Peterson, 2004). Supplementary assessments from the Woodcock-Johnson Test of Achievement 

(Woodcock & Johnson, 1989) were administered using the CAPI software to determine child 

education outcomes. The tests take, on average, approximately 5 minutes to complete. The 

Applied Problems assessments consist of 160 math problems. They are designed to measure the 

subject’s skill in analyzing and solving practical mathematics problems, and provide an 
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assessment of mathematics reason (Woodcock, 1997; Woodcock & Johnson, 1989). The Passage 

Comprehension assessment designed to measure reading comprehension and vocabulary abilities 

includes multiple-choice items that require the subject to point to the picture represented by a 

phrase and items in which the subject reads a short passage and identifies a missing key word 

(Woodcock, 1997; Woodcock & Johnson, 1989). The Letter-Word Identification test measures 

symbolic learning by matching a picture with a word, and the test measures reading 

identification skills by asking respondents to identify letters and words (Woodcock, 1997; 

Woodcock & Johnson, 1989). Children 6-17 years old were administered the Applied Problems 

test, the Passage Comprehension test, and the Letter-Word Identification test (Peterson et al., 

2004).  

Woodcock Johnson Test of Achievement raw scores are converted to standardized scores 

based on the subject’s age and national norms (McGrew, Werder, and Woodcock 1991). 

Norming by age permits comparisons between test scores across children of different ages. Using 

these procedures, the standardized scores have a population mean of 100 and standard deviation 

of 15 (McGrew, Erder, and Woodcock, 1991; Sastry & Pebley, 2010). The mean standardized 

scores on the letter word identification and applied problems achievement tests for children in 

the current LA FANS sample are 106.36 and 104.07, respectively, which are slightly higher than 

the national norms of 100 for each test (Sastry & Pebley, 2010). The mean standardized scores 

on the passage comprehension for the current sample is 98.09, which is slightly lower than the 

national norms for the test (Sastry & Pebley, 2010). The percentile rank scores indicate the 

percentage of students in the selected age segment or grade of the sample who had the same or 

lower scores (Peterson et al, 2004). The mean of the percentile rank scores for the letter word 

identification and applied problems achievement tests for children in the current sample are 
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57.77 and 55.29, respectively. The mean of the percentile ranking for the passage comprehension 

test is 43.85.The Woodcock Johnson Tests of Achievement have strong reliabilities: the 

Cronbach’s alpha for the tests is .80 and is considered a valid measurement of academic 

achievement (Woodcock, McGrew, & Mather, 2001). Validity was assessed by comparing 

standardized scores among a normative sample representing the U.S. population from ages 24 

months to 90+ years (Woodcock, 1997; McGrew, Erder and Woodcock 1991; Woodcock, 1997). 

The normative data provides age-based norms by month from ages 24 months to 19 years and by 

year from ages 2 to 90+ years (Woodcock, McGrew, & Mather, 2001).  

Distance  

 The distance in miles travelled between the home address and the school address 

measures student mobility. These distances were created using Euclidean distances (i.e. “as the 

crow flies” distances) calculated from the respondent’s residence to the reported school location. 

LA FANS collected two types of address information. For most location questions, respondents 

reported the nearest cross streets, however for a few locations, they provided the street address. 

School and home locations were provided through the Adult Questionnaire. Respondents were 

asked to provide the nearest cross streets. For locations outside Southern California, only the 

city, state, and country were requested. Addresses outside of Southern California were assigned 

the coordinates of the centroid of the city. Only one student in the sample attended a school 

outside of Southern California. This student will be dropped from the analysis. Responses with 

either street addresses, cross streets, or city centroids were geocoded using ArcView, a 

geographic information system (GIS) software package, to obtain longitude and latitude 

coordinates. Responses with either street addresses or cross streets were geocoded using 

ArcView, a geographic information system (GIS) software package, to obtain longitude and 
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latitude coordinates. GIS techniques to measure distance and proximity are much more reliable 

than self-reported techniques (MacIntyre, MacDonald, & Ellaway, 2008). Thus, LA FANS used 

ArcGIS to calculate distance to school based on the longitude and latitude coordinates of self-

reported addresses. The geocoding match rate for school locations is 82.79%. The geocoding 

match rate for home locations is 97.8%. The mean distance between home and school for the 

current sample is 2.81 miles with a standard deviation of 4.25 miles. Table 4.1 displays the 

descriptive information for the dependent variables.  

 

Table 4.1 Dependent Variables – Descriptive Statistics 

Variable Name N M (SD) 

WJ Passage Comp Percentile Rank 982 43.85 (29.96) 
WJ Passage Comp Standardized Score 982 98.09 (19.37) 
WJ Applied Problems Percentile Rank 967 55.29 (31.27) 
WJ Applied Problems Standardized Score 967 104.07 (18.86) 
WJ Letter Word Identification Percentile Rank 982 57.77 (30.01) 
WJ Letter Word Identification Standardized Score 982 106.36 (20.58) 

Distance to School 937 2.81 (4.25) 
 

Independent Variables:  

Parental Involvement 

 The study also investigates the role of parental involvement and its potential relationship 

with distance and education. The following variables have been identified as prominent factors 

of parental involvement: parent involvement at home, parent involvement at school, and parent-

teacher contact (Kohl, Lengua, & McMahon, 2000). Primary caregivers answered yes or no to 

the following questions regarding involvement with their child’s education: work on homework 

with child in the last year, go to school events with child in last year, looked at books/read with 

child in the last year, volunteered in child’s classroom, talked with child’s teacher, attended 
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school event child was in, and attended PTA meeting or other meeting. Each answer is coded as 

1 for yes and 0 for no. Subsequently, the values will be calculated as a composite score of 

parental involvement ranging from 0 to 7. Table 4.2 outlines the descriptive statistics for parental 

involvement. Cronbach’s alpha for these items is 0.6714.  

Table 4.2 Parental Involvement Scale Questions Descriptive Statistics 

Variable Name N % or N(SD)  

Parental Involvement Scale 772 4.20 (1.87) 
Work on homework with child in last year 772  
          Yes 509 65.93 
          No 263 34.07 
Go to school events with child in last year 772  
          Yes 508 65.81 
          No 264 34.19 
Looked at books/Read with child in last year 772  
          Yes 456 59.07 
          No 315 40.93 
Volunteered in child's classroom 945  
          Yes 295 31.22 
          No 650 68.78 
Talked with child's teacher  945  
          Yes 774 81.91 
          No 171 18.09 
Attended school event child was in 945  
          Yes 634 67.09 
          No 311 32.91 
Attended PTA meeting or other meeting 945  
          Yes 416 44.02 
          No 529 55.98 

 

School Satisfaction 

 Data from the Child Questionnaire documenting the child’s experiences within the school 

environment will be included in the analysis to assess its relationship with distance travelled to 

school and education outcomes. School satisfaction can be measured by the perception of teacher 

efficacy, supportiveness and caring, student perception of fair and effective discipline, the extent 

to which students report they feel safe in school, and participation in school or school-related 
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activities (Libbey, 2004). The questions exploring school satisfaction include: Are teachers good 

at your school (yes, some, or no)? Do teachers care about students (yes, some, or no)? Do 

students misbehave (yes, sometimes, no)? Are students treated fairly (yes, sometimes, no)? Do 

you feel safe at this school (yes, sometimes, no)? Ever leave or skip school without permission 

(yes or no)? The questions will be averaged and each respondent will be given a number ranging 

from 0 to 18. The number of years the child has attended the current school will also be included 

in the analysis (M = 3.035). Table 4.3 outlines the descriptive statistics for school satisfaction. 

Cronbach’s alpha for these items is 0.6053.  

Table 4.3 School Satisfaction Scale Descriptive Statistics 

Variable Name N % or N(SD) 

School Satisfaction Scale 993 9.10 (1.66) 
Are teachers good at your school? 993  
          Yes 605 60.92 
          Some good, some not good 369 37.16 
          No 19 1.92 
Do teachers care about students? 997  
         Yes 728 73.02 
         Some yes, some no 255 25.57 
          No 14 1.41 
Do students misbehave? 995  
          Yes 235 23.62 
          Sometimes 493 49.55 
          No 267 26.83 
Are students treated fairly? 988  
          Yes 495 50.11 
          Sometimes 382 38.66 
          No 111 11.23 
Do you feel safe at this school? 998  
          Yes 785 78.65 
          Sometimes 178 17.84 
          No 35 3.51 
Ever leave or skip school without permission 988  
          Yes 457 46.26 
          No 531 53.74 

 



 67

Neighborhood Segregation Index  

 The entropy index, also known as Theil’s H, will be employed to calculate racial and 

income segregation within neighborhoods. The entropy index is a measure of “evenness” that 

conveys the extent to which groups (either racial or income level) are evenly distributed across 

organizational units or neighborhoods (Iceland, 2004). The index is described as “a measure of 

the average difference between a unit’s group 7 proportions and that of the system as a whole 

(Iceland, 2004). The indexes will be derived using 2000 U.S. Census Data for the designated 

tracts with the LA FANS dataset. 

Racial Entropy Index 

 The racial measure of the entropy index is also commonly referred to as the “multi-

group” index given its ability to measure the spatial distribution of multiple groups 

simultaneously (Forest, 2005). The entropy index varies between 0 and 1, where 0 represents 

maximum integration and 1 represents maximum segregation (Iceland, 2004). The index 

summarizes how evenly groups are distributed across neighborhoods regardless of group size 

and is often considered a superior segregation measure compared against other options (Forest, 

2005; Reardon & Firebaugh, 2002; Iceland, 2004). The index is calculated using the number of 

different ethnic groups, the proportion of each ethnicity’s population within a neighborhood, the 

number of persons belonging to each ethnicity within a neighborhood and the total population 

within a neighborhood (Forest, 2005).  

Income Entropy Index  

 The income measure of the entropy index calculates income inequality within a given 

geographic area. The index has a potential range of 0 to 1, where 0 represents equal distribution 

of income and higher values represent greater levels of inequality (DeMaio, 2007; Kawachi & 
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Kennedy, 1997). The index is calculated using the share of each group in total income and the 

total number of groups (Kawachi & Kennedy, 1997). These measures are calculated for each 

census tract included in the LA FANS dataset and will serve as the indicators for racial and 

economic neighborhood level segregation in the models.  

Table 4.4 Neighborhood Segregation Indices 

Variable Name N M (SD) 

Racial Entropy Index 1,014 0.040 (0.475) 
Income Entropy Index 1,014 0.128 (0.119) 

 

Demographic Information 

Descriptive statistics on the following categories will be included in the analysis: age 

(M=13.09; SD = 2.56), race, and socioeconomic status (determined by family income). Children 

responded yes or no to each of the following racial categories in order to determine racial 

identity: Black, Latino, White, Asian, and Native American. Poverty level of Census tracts were 

categorized as very poor (the top 10% of the poverty distribution), poor (the 10th to 59th 

percentiles of the poverty distribution), and not poor (the 60th to 100th percentiles of the poverty 

distribution) based on the percent of residents below the federal poverty line in 1997. The 

poverty distribution of the full sample for this study is (insert breakdown). Adult respondents 

also provided family income information for each child included in the sample is also provided 

(M = $55, 808.40; SD = $52,517.88). Please refer to Table 4.5 for full descriptive statistics.  
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Table 4.5 Demographic Information Descriptive Statistics 

Variable Name N % or M(SD) 

Age 1013 13.09 (2.56) 
Gender 1013   
         Male 527 52 
         Female 486 48 
RACE    
Latino 1,014  
         Yes 721 71.11 
         No 293 28.89 
Black 1014  
         Yes 81 7.98 
          No 933 92.02 
White 1014  
         Yes 232 22.88 
         No 782 77.12 
Asian 1014  
        Yes 68 6.71 
        No 946 93.29 
Native American 1014  
        Yes 19 1.87 
         No 995 98.13 
Family Income 1014 55,808.40 (52,517.88) 
 

 

 

Data Analysis Procedures 

 

Attrition Analyses 

 

Attrition analyses were performed to investigate any potential biases in the Wave 2 

sample of child respondents. A total of 888 child respondents of the original Wave 1 sample 

participated in Wave 2 data collection. The analytic sample is significantly more likely to be 

Latino, Black, and Native American. There were no significant differences by age or family 

income. See Table 4.6 for detailed results.  
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Table 4.6 

 Wave 1 Sample             
(N = 1,454) 

Wave 2 Panel Sample    
(N = 888) 

  

 

N % or M N % or M 

Test statistic    

χ2  or t p value 

RACE       
Latino     25.77 <0.001 
      Yes 832 57.22 622 70.04   
      No 563 38.88 265 29.96   
Black     7.77 0.005 
      Yes 153 10.52 66 7.43   
       No 1,242 85.48 821 92.57   
White     0.09 0.759 
     Yes 335 24.01 218 24.57   
     No 1,060 75.99 669 75.43   
Asian       
     Yes 119 8.18 58 6.53 2.16 0.142 
     No 1335 91.82 830 93.47   
Native American     12.01 0.001 
    Yes 6 0.43 17 1.91   
     No 1,389 99.57 870 98.09   
Age 1454 12.71 888 13.23 -4.31 0.125 
Family Income 1454 53,480.88 886 59,523.41 -2.54 0.099 

 

Missing Data Analyses 

 

 Missing data analyses were performed to identify any source of potential bias associated 

with item non-response (see Tables 4.7, 4.8, 4.9 and 4.10 for results). There are significant 

differences between the dependent variables including Woodcock Johnson test scores of 

achievement at p < 0.01. The Woodcock Johnson Letter Word Identification Standardized score 

is not significant at this level. There are also significant differences in age, parental attendance at 

school events, and children’s perceptions of teacher concern for students at p < 0.01. Thus, the 

missing data may be a source of potential bias and, consequently, it is a limitation of the present 

study. 

 Additionally, error in the CAPI software skip programming incorrectly skipped parts of 

the Parent Survey that asked questions about parental involvement for N = 250 cases (Peterson, 
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2012). Specifically, the following questions were incorrectly skipped for 250 respondents: work 

on homework with child in the last year, go to school events with child and looked/read books 

with child in last year. Separate analyses on this data will be conducted for the subset of 

respondents who completed this portion of the survey.  

Sample Weights 

The Los Angeles Family and Neighborhood Survey created a child sample weight to 

account for sibling clusters within families. Weights constructed by RAND adjust for over-

sampling by strata, for the household selection probabilities by tract, and for the tract-specific 

rates of over-sampling of households with children and of household non-response (Peterson 

2012; Peterson 2004). The child sample weight additionally accounts for the dependence of the 

sibling respondent on the randomly selected child (Peterson, 2012). The number of sibling 

clusters in the sample is N =  407. The child sample weight should be employed when analyzing 

child outcomes within the dataset (Peterson, 2012). Weighted analyses will best yield results 

representative of the greater population of Los Angeles (Peterson, 2012).  
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Table 4.7 

 Missing (N=285) Complete (N=729)   
 N Weighted 

% or Mean 

(SE) 

N Weighted 

% or Mean 

(SE) 

Test 

Statistic  

t 

p value 

Dependent Variables 

WJ Passage 
Comp 
Percentile 
Rank 

253 37.09 
(29.01) 

729 46.21 
(29.94) 

-4.27 0.001 

WJ Passage 
Comp 
Standardized 
Score 

253 94.731 
(21.26) 

729 99.27 
(18.54) 

-3.02 0.003 

WJ Applied 
Problems 
Percentile 
Rank 

238 50.08 
(30.86) 

729 57.01 
(31.24) 

-2.99 0.003 

WJ Applied 
Problems 
Standardized 
Score 

238 101.39 
(18.19) 

729 104.95 
(18.99) 

-2.59 0.009 

WJ Letter 
Word 
Identification 
Percentile 
Rank 

253 53.54 
(31.01) 

729 59.23 
(29.53) 

-2.55 0.011 

WJ Letter 
Word 
Identification 
Standardized 
Score 

253 104.32 
(21.62) 

729 107.07 
(20.17) 

-1.77 0.077 

Distance to 
School 

214 2.71   
(4.32) 

723 2.84   
(4.23) 

-0.39 0.696 
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Table 4.8 

 Missing (N=285) Complete (N=729)   
 N Weighted 

% or Mean 

(SE) 

N Weighted 

% or Mean 

(SE) 

Test 

Statistic 

χ2  

p value 

Independent Variables 

Work on 
homework 
with child in 
last year 

    4.85 0.028 

          Yes 35 81.39 474 65.02   
          No 8 18.61 255 34.98   
Go to school 
events with 
child in last 
year 

    1.51 0.221 

          Yes 32 74.42 476 65.29   
          No 11 25.58 253 34.71   
Looked at 
books/Read 
with child in 
last year 

    0.01 0.916 

          Yes 30 71.42 426 58.44   
          No 12 28.58 303 41.56   
Volunteered 
in child's 
classroom 

    0.01 0.924 

          Yes 68 31.48 227 31.14   
          No 148 68.52 502 68.86   
Talked with 
child's 
teacher  

    0.03 0.854 

          Yes 176 81.48 598 82.03   
          No 40 18.52 131 17.97   
Attended 
school event 
child was in 

    11.88 0.001 

          Yes 124 57.41 510 69.96   
          No 92 42.59 219 30.04   
Attended 
PTA meeting 
or other 
meeting 

    0.01 0.989 

          Yes 95 43.98 321 44.03   
          No 121 56.02 408 55.97   
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Table 4.9 

 Missing (N=285) Complete (N=729)   
 N Weighted % 

or Mean 

(SD) 

N Weighted % or 

Mean (SD) 

Test 

Statistic 

χ2  

p value 

Independent Variables 

Are teachers good at 
your school? 

    4.26 0.119 

          Yes 160 60.38 445 61.13   
          Some 
good, some not 
good 

96 36.23 273 37.50   

          No 9 3.40 10 1.37   
Do teachers care 
about students? 

    12.71 0.002 

         Yes 182 67.91 546 74.90   
         Some yes, 
some no 

77 28.73 178 24.42   

          No 9 3.36 5 0.69   
Do students 
misbehave? 

    0.75 0.688 

          Yes 67 25.19 168 23.05   
          Sometimes 132 49.62 361 49.52   
          No 67 25.19 200 27.43   
Are students treated 
fairly? 

      

          Yes 132 49.81 363 50.21 0.08 0.961 
          Sometimes 102 38.49 280 38.73   
          No 31 11.70 80 11.07   
Do you feel safe at 
this school? 

    1.78 0.409 

          Yes 215 79.93 570 78.19   
          Sometimes 48 17.84 130 17.83   
          No 6 2.23 29 3.98   
Ever leave or skip 
school without 
permission 

    0.07 0.789 

          Yes 105 40.08 352 48.48   
          No 107 59.92 374 51.52   
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Table 4.10 

 Missing (N=285) Complete (N=729)   
 N Weighted 

% or Mean 

(SD) 

N Weighted 

% or Mean 

(SD) 

Test 

statistic    

χ2  or t 

p value 

Demographic Information 

Age 284 
13.71 
(2.48) 729 

12.85 
(2.55) 

4.91 0.01 

Gender     0.01 0.92 
         Male 147 51.76 380 52.13   
         Female 137 48.24 349 47.87   
RACE       
Latino     0.68 0.409 
         Yes 208 72.98 513 70.37   
         No 77 27.02 216 29.63   
Black       
         Yes 32 11.23 49 6.72 5.66 0.017 
          No 253 88.77 680 93.28   
White     3.47 0.062 
         Yes 54 18.95 178 24.42   
         No 231 81.05 551 75.58   
Asian     0.33 0.568 
        Yes 16 5.61 48 6.58   
        No 269 94.39 681 93.42   
Native 
American 

    1.45 0.228 

        Yes 3 1.05 16 2.19   
         No 282 98.95 713 97.81   
Family 
Income 285 50,015.17 729 59,464.21 

  

 

 

Multivariate Analyses 

The primary purpose of the present study is to 1) investigate which students are more 

likely to travel for their education, 2) explore the relationship between distance to school and 

education outcomes and 3) test the moderating relationship between neighborhood characteristics 

and parental involvement on the relationship between distance to school and education 

outcomes. To achieve the aforementioned goals, the study uses generalized linear regression 
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models to evaluate the relationship between demographic variables and distance to school, as 

well as the relationship between distance to school and math and reading ability.  

Specifically, all research questions were tested using ordinary least squares regression 

analysis. Ordinary least squares regression models estimate a linear relationship that models the 

predicted relationship between dependent and independent variables by minimizing the sum of 

the squared errors (Pohlmann & Leitner, 2003). Errors are presumably normally distributed with 

an expected value of zero, indicating no difference between observed and predicted values, and 

common variance (Pohlmann & Leitner, 2003). For the first research question, all key 

independent variables (individual characteristics and neighborhood characteristics) were 

regressed on the dependent variable (distance to school). For the second research question, all 

key independent variables (individual characteristics, parental involvement, and neighborhood 

characteristics) were regressed on all dependent variables (Woodcock-Johnson tests of 

achievement and distance) separately. Next, groups of related variables were stepped into the 

model (e.g. neighborhood characteristics). To answer the final research question, two interaction 

variables were created to investigate the moderating effect of parental involvement and 

neighborhood poverty on the relationship between distance to school and math and reading 

ability. The likelihood ratio test was implemented to assess goodness of model fit for all 

proposed models. The ordinary least squares regression relies on a series of assumptions that will 

be addressed before full analysis is computed, including absence of univariate outliers, linearity, 

homogeneity of residuals or homoscedasticity, absence of multivariate outliers, absence of 

multicollinearity, normality of the error terms, and independence of the error terms (Chatterjee & 

Hadi, 2015).  
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All described analysis procedures were conducted using Stata 13 (StataCorp, 2013). To 

account for the complex sample design and reduce the likelihood of Type I error, all analyses 

were conducted using the survey procedures command (svy). Each proposed model includes an 

evaluation of model diagnostics and goodness of fit. To account for the complex sample design 

and reduce the likelihood of Type I error, all analyses were conducted using the survey 

procedures command (svy).  

RQ1: Which factors are related to distance to school? To answer this question, the study 

uses ordinary least squares linear regression models to assess which factors are associated with 

greater distances between the home and school locations. Tests were conducted to assess if the 

model fits the regression assumptions including: a linear relationship, multivariate normality, no 

or little multicollinearity, no auto-correlation and homoscedasticity. To test the hypothesized 

relationships, distance to school was regressed on individual characteristics including race, age, 

gender, parental involvement, and neighborhood characteristics. Next, groups of variables were 

stepped into the model. The likelihood ratio test was implemented to assess goodness of model 

fit for each model. 

RQ2: Is there a relationship between distance to school and Woodcock Johnson Tests of 

Achievement for reading and mathematics? To test the hypothesis that education outcomes are 

significantly, negatively related to distance to school, the study employs ordinary least squares 

linear regression models to investigate the relationship between distance to school and 

Woodcock Johnson scores of math and reading ability. Again, tests were conducted to ensure the 

model fits the regression assumptions. In the first model, each education outcome was regressed 

on individual characteristics, school satisfaction, parental involvement and neighborhood 

characteristics. Next, groups of variables were stepped into the models in stages (e.g. 
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neighborhood characteristics). The likelihood ratio test was implemented to assess goodness of 

fit for each model.   

RQ3: Do parent involvement and neighborhood poverty level moderate the relationship 

between distance to school and reading and math ability? To answer this question, the study 

employs ordinary least squares regression to assess whether or not parental involvement and 

residential neighborhood segregation moderates the relationship between distance to school and 

math and reading ability. The hypothesized direction dictates that distance to school will have a 

negative, significant relationship with Woodcock Johnson Tests of Achievement math and 

reading scores. Parental involvement and the neighborhood segregation levels are hypothesized 

to have a moderating effect on the aforementioned relationship. Specifically, the relationship 

between distance to school and test outcomes will be less significant for students with higher 

levels of parental involvement. Further, the relationship between distance to school and test 

outcomes will be less significant for students who live in neighborhoods with lower levels of 

racial and economic segregation. For each dependent measure (Woodcock Johnson Tests of 

Acheivement), groups of variables, including those measuring parental involvement and 

neighborhood segregation, were stepped into the model to determine significant relationships 

between these variables and education outcomes. The first group of models tests distance to 

school, individual characteristics, parental involvement, neighborhood segregation, school 

satisfaction, and the variable representing the interaction between distance to school and parental 

involvement.  This process was replicated for each measure of educational achievement 

(Woodcock Johnson Tests of Achievement). Finally, the same was conducted to test the 

significance of the interaction between distance to school and neighborhood characteristics.  

 



 79

CHAPTER 5: RESULTS 

Research Question #1: What is the relationship between distance traveled to school and 

student characteristics? 

 
Distance and Personal Characteristics Results 

Table 1 shows the results for a regression of student characteristics on distance to school.  

The results of the regression indicated that two predictors explained approximately 11% of the 

variance (R2 = 0.109, F (6, 894) = 19.36, p < 0.001). Model 1 results show that Latino students 

are significantly more likely to travel farther to school compared to White students (ß = 0.11, p < 

0.001). Not surprisingly, older students are also significantly more likely to travel farther 

distances to school (ß = 0.15, p < 0.001).    

Model 2 shows the results for a regression of student characteristics, including the 

neighborhood income segregation index. Results of the regression indicated that two predictors 

explained approximately 11% of the variance (R2 = 0.11, F (7, 893) = 16.60, p < 0.001). Similar 

to results of the previous model, results show that Latino students compared to White students (ß 

= 0.11, p < 0.001) and older students are significantly more likely to travel farther distances to 

school (ß = 0.15, p < 0.001).    

Model 3 shows the results for a regression of student characteristics, including the 

neighborhood racial segregation index. Model results explain approximately 11% of the variance 

in the dependent variable (R2 = 0.11, F (7, 893) = 16.60, p < 0.001). Similar to results of the 

previous model, results show that Latino students compared to White students (ß = 0.11, p < 

0.001) and older students (ß = 0.15, p < 0.001) are significantly more likely to travel farther 

distances to school.  
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Model Assumptions 

 Prior to interpretation of model results, procedures were performed to test the 

assumptions of the regression analysis for the proposed model. Appendix A displays model fit 

statistics including Figure 1, which depicts the plot of residual and predicted values for all 4 

models. There are no apparent outliers and there is no indication of heteroskedasticity. The 

residuals are also normally distributed as displayed by Figure 2. Further, the Breush-Pagan test is 

not significant indicating that there is no heteroskedasticity (p = 0.18) (See Appendix A). 

Model Fit Statistics 

The likelihood ratio test for comparison of model fit was not statistically significant 

comparing Model 1 to Model 2 (p = 0.74). The likelihood ratio test for comparison of model fit 

was also not statistically significant comparing Model 1 to Model 3 (p = 0.71) indicating that 

Models 2 and 3 do not fit the data significantly better than Model 1 (see Table 1). Thus, Model 1 

may be examined when investigating the relationship between distance and personal 

characteristics.  
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Table 1: Summary of Regression Analysis for Variables Predicting Log of Distance to School    (n = 901) 

 Model 1 Model 2 Model 3 

Variable ß (SE) ß (SE) ß (SE) 

Black 0.06 (0.04) 0.06 (0.04) 0.06 (0.04) 

Latino 0.11 (0.03)*** 0.11 (0.03)*** 0.11 (0.03)*** 

Asian -0.07 (0.18) -0.07 (0.18) -0.07 (0.18) 

Age 0.15 (0.01)*** 0.15 (0.01)*** 0.15 (0.01)*** 

Gender -0.02 (0.08) -0.02 (0.08) -0.02 (0.08) 

Log of family income 0.01 (0.04) 0.01 (0.04) 0.01 (0.04) 

Income segregation  -0.47 (1.43)  

Racial segregation   -0.32 (0.83) 

Constant -2.11 (0.50) -2.12 (0.50) -2.12(0.50) 

Overall Model Fit Statistics 

R2 0.11 0.11 0.11 

F 19.36 16.60 16.60 

p < 0.001 < 0.001 < 0.001 

Model Fit Comparison Statistics 

 Model 1 vs. Model 2 Model 1 vs. Model 3 

LR 0.11 0.14 

p  0.74 0.71 

***p < 0.001 

**p < 0.01 

*p < 0.05 

 
Results – Parental Involvement 

 

Separate analyses were also conducted for the subset of respondents with complete 

parental involvement questions. Table 2 displays results for these models. Similar to the previous 

models, results of the regression indicated that two predictors explained approximately 11% of 

the variance (R2 = 0.11, F (7, 721) = 19.36, p < 0.001). Models 1, 2, and 3 results show that 

Latino students compared to White students, and older students are significantly more likely to 
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travel farther to school (see Table 2 for full results). Parental involvement was not related to 

distance traveled to school. 

Model Assumptions 

 Prior to interpretation of model results, procedures were performed to test the 

assumptions of the regression analysis for the proposed model. All variables were checked for 

normality of distribution. There are no apparent outliers and there is no indication of 

heteroscedasticity. The residuals are normally distributed. Further, the Breush-Pagan test is not 

significant indicating that there is no heteroskedasticity (p = 0.11). 

Model Fit Statistics 

Similar to the previous models, the likelihood ratio test for comparison of model fit was 

not statistically significant comparing Model 1 to Model 2 (p = 0.37). The likelihood ratio test 

for comparison of model fit was also not statistically significant comparing Model 1 to Model 3 

(p = 0.37) indicating that Models 2 and 3 do not fit the data significantly better than Model 1. 

Thus, Model 1 may be examined when investigating the relationship between distance and 

personal characteristics among this sub-sample.  
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Table 2: Summary of Regression Analysis for Variables Predicting Log of Distance to School with Parental 

Involvement (n =729) 
 Model 1 Model 2 Model 3 

Variable ß (SE) ß (SE) ß (SE) 

Black 0.05 (0.05) 0.05 (0.05) 0.05 (0.05) 

Latino 0.09 (0.03)*** 0.09 (0.03)*** 0.09 (0.03)*** 

Asian -0.09 (0.19) -0.09 (0.19) -0.09 (0.19) 

Age 0.15 (0.02)*** 0.15 (0.02)*** 0.15 (0.02)*** 

Gender 0.05 (0.09) 0.05 (0.09) 0.05 (0.09) 

Log of family income 0.03 (0.05) 0.03 (0.05) 0.03 (0.05) 

Parental involvement 0.01(0.02) 0.01(0.02)  

Income segregation  1.37 (1.53)  

Racial segregation   0.81 (0.90) 

Constant -2.49(0.60) -2.49 (0.60) -2.49(0.60) 

Overall Model Fit Statistics 

R2 0.11 0.11 0.11 

F 14.47 12.76 12.76 

p < 0.001 < 0.001 < 0.001 

Model Fit Comparison Statistics 

 Model 1 vs. Model 2 Model 1 vs. Model 3 

LR 0.81 0.82 

p 0.37 0.36 

***p < 0.001 

**p < 0.01 

*p < 0.05 
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Research Question #2: Is there a relationship between distance to school and reading and 

math ability?  

 
Table 3 displays the results of a correlation matrix including the three education 

outcomes (Applied Problems, Passage Comprehension, and Letter-Word Identification) and log 

of distance. The table shows that log of distance is not significantly correlated with either of the 

three education outcomes. Additional regression models were employed to further test the nature 

of these relationships.  

 
Table 3: Correlations Between Distance and Education Outcomes 

 Applied Problems 
Passage 

Comprehension 
Letter-Word 
Identification 

Log of 
Distance 

Applied Problems 1.00    

Passage Comprehension 0.66*** 1.00   

Letter-Word Identification 0.52*** 0.57*** 1.00  

Log of Distance 0.03 0.05 0.01 1.00 

***p < 0.001 
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Applied Problems Assessment Results 

 

Table 4 shows the results for a regression of distance and student characteristics on the 

Applied Problems assessment.  Model 1 results explain approximately 14% of the variance in the 

dependent variable (R2 = 0.14, F (7, 834) = 20.61, p < 0.001). Results show that log of distance 

to school is positively, significantly associated with scores on the Applied Problems assessment 

(ß = 1.08, p = 0.04). Latino and Black students are also significantly more likely to score higher 

on the Applied Problems test compared to White students at (ß = 1.96, p < 0.001) and (ß = 1.65, 

p = 0.01), respectively. Log of family income is also positively, significantly associated with 

scores on the Applied Problems assessment (ß = 3.03, p < 0.001), and age is negatively, 

significantly associated with the Applied Problems assessment (ß = -1.95, p < 0.001).  

Model 2 shows the results for a regression of distance, student characteristics, and the 

school satisfaction scale on the Applied Problems assessment, which explains approximately 

14% of the variance (R2 = 0.14, F (8, 833) = 18.72, p < 0.001). Results show that Latino (ß = 

1.92, p < 0.001) and Black students (ß = 1.51, p = 0.02) compared to White students, and log of 

family income (ß = 3.02, p < 0.001) are positively significantly associated with scores on the 

Applied Problems assessment. School satisfaction (ß = 0.83, p = 0.03) and Age (ß = -1.79, p < 

0.001) are negatively significantly associated with the Applied Problems scores. 

Model 3 shows the results for a regression of log of distance, student characteristics, 

school satisfaction, and income segregation (R2 = 0.15, F (9, 832) = 17.79, p < 0.001). Results 

show that Latino (ß = 2.19, p < 0.001) and Black students (ß = 1.29, p = 0.04) compared to 

White students, and log of family income (ß = 3.31, p < 0.001) are positively, significantly 

associated with scores on the Applied Problems assessment. There is also a negative relationship 

between age (ß = -1.82, p < 0.001) and school satisfaction (ß = 0.82, p < 0.001). There is also a 
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negative, significant association between income segregation and the Applied Problems 

Assessment where one unit higher in the income segregation index leads to approximately 66 

points lower on the Applied Problems assessment (ß = -66.15, p < 0.01). Log of distance is no 

longer statistically significant in this model.  

Model 4 shows the results for a regression of log of distance, student characteristics, 

school satisfaction, and the racial segregation index, which explains approximately 15% of the 

variance (R2 = 0.15, F (9, 832) = 17.89, p < 0.001). Results show that Latino (ß = 2.19, p < 

0.001) and Black students (ß = 1.28, p = 0.04) compared to White students, age (ß = -1.82, p < 

0.001), and log of family income (ß = 3.31, p < 0.001), and school satisfaction (ß = 0.85, p < 

0.001) are significantly associated with scores on the Applied Problems assessment. The 

negative, significant association between racial segregation and education outcomes indicates 

that a one unit level higher in the racial segregation index leads to approximately 40 points lower 

on the Applied Problems assessment (ß = -40.59, p < 0.01). 

Model Assumptions 

 Prior to interpretation of model results, procedures were performed to test the 

assumptions of the regression analysis for the proposed model. All variables were checked for 

normality of distribution. Appendix B.1 displays model fit statistics including Figure 3, which 

depicts the plot of residual and predicted values for all 4 models. There are no apparent outliers 

and there is no indication of heteroscedasticity (see Figure 3). The residuals are normally 

distributed as displayed by Figure 4. Further, the Breush-Pagan test is not significant indicating 

that there is no heteroskedasticity (p = 0.59) (See Appendix B.1). 
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Model Fit Statistics 

The likelihood ratio test for comparison of model fit was also statistically significant 

comparing Model 1 to Model 2 (p = 0.03) suggesting Model 2 is a better fit for the data.  The 

likelihood ratio test for comparison of model fit was also statistically significant comparing 

Models 3 and 4 to Model 2 indicating that Models 3 and 4 do also fit data significantly better 

than Model 3, (p = 0.003) and (p = 0.002), respectively. Thus, Models 3 and 4 should be 

examined when examining the relationship between distance and the Applied Problems 

assessment.  
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Table 4: Summary of Regression Analysis for Variables Predicting Applied Problems Assessment (n = 842) 

 Model 1 Model 2 Model 3 Model 4 

Variable ß (SE) ß (SE) ß (SE) ß (SE) 

Log of distance to 
school 

1.08 (0.52)* 1.00(0.52) 0.98 (0.52) 0.98 (0.52) 

Black 1.65 (0.63)* 1.51(0.64)* 1.29 (0.64)* 1.28 (0.64)* 

Latino 1.96 (0.42)*** 1.92 (0.42)*** 2.19 (0.43)*** 2.19 (0.43)*** 

Asian 1.64 (2.72) 1.81 (2.72) 1.66 (2.70) 1.44 (2.71) 

Age -1.95 (0.24)*** -1.79 (0.25)*** -1.82 (0.25)*** -1.82 (0.25)*** 

Gender -1.19 (1.19) -1.23 (1.19) -1.10 (1.19) -1.09 (1.19) 

Log of family income 3.04 (0.69)*** 3.02 (0.68)*** 3.31 (0.69)** 3.31 (0.69)*** 

School satisfaction  0.83 (0.38)* 0.85 (0.37)* 0.85 (0.37)* 

Income segregation   -66.15 (22.11)**  

Racial segregation    -40.59 (13.04)** 

Constant 86.43 (7.96) 92.94 (8.48) 92.35 (8.44) 92.34 (8.43) 

Overall Model Fit Statistics 

Adjusted R2 0.14 0.14 0.15 0.15 

F 20.61 18.72 17.79 17.89 

p < 0.001 < 0.001 < 0.001 < 0.001 

Model Fit Comparison Statistics  

 Model 1 vs. Model 2 Model 2 vs. Model 3 Model 2 vs. Model 4 

LR 4.87 9.01 9.75 

p 0.03 0.003 0.002 

***p < 0.001 

**p < 0.01 

*p < 0.05 
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Passage Comprehension Assessment Results  

 

Table 5 shows the results for the series of regressions of the Passage Comprehension 

assessment and log of distance. Model 1 results explain approximately 9% of the variance (R2 = 

0.09, F (7, 848) = 13.24, p < 0.001). Results show that Latino students (compared to White 

Students) and younger students (compared to older students) are significantly more likely to 

score higher on the Passage Comprehension test at (ß = 2.23, p < 0.001) and (ß = -1.26, p < 

0.001), respectively. Log of family income is also positively, significantly associated with scores 

on the Passage Comprehension assessment (ß = 2.59, p < 0.001).  

Model 2 shows the results for a regression of log of distance, student characteristics, and 

the school satisfaction scale on the Passage Comprehension assessment, which explains 

approximately 9% of the variance (R2 = 0.09, F (8, 847) = 11.57, p < 0.001). Similar to results of 

the previous model, results show that Latino students compared to White students (ß = 2.23, p < 

0.001), age (ß = -1.27, p < 0.001), and log of family income (ß = 2.59, p < 0.001) are 

significantly associated with scores on the Applied Problems assessment. School satisfaction is 

not significantly associated with the Applied Problems scores.  

Model 3 shows the results for a regression of distance, student characteristics, school 

satisfaction, and income segregation index, which explains approximately 9% of the variance (R2 

= 0.09, F (9, 846) = 10.82, p < 0.001). Similar to results of the previous model, results show 

Latino students compared to White students (ß = 2.43, p < 0.001), age (ß = -1.29, p < 0.001), 

and log of family income (ß = 2.81, p < 0.001) are significantly associated with scores on the 

Passage Comprehension assessment. There is also a negative, significant association between 

income segregation and the Passage Comprehension assessment (ß = -48.36, p = 0.04). 
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Model 4 shows the results for a regression of distance, student characteristics, school 

satisfaction, and the racial segregation index, which explains approximately 9% of the variance 

(R2 = 0.09, F (9, 846) = 10.88, p < 0.001). Results show that Latino (ß = 2.43, p < 0.001), age (ß 

= -1.29, p < 0.001), and log of family income (ß = 2.81, p < 0.001) are significantly associated 

with scores on the Passage Comprehension assessment. There is also a negative, significant 

association between racial segregation and the Passage Comprehension assessment (ß = -29.98, 

p = 0.03). 

Model Assumptions 

 Prior to interpretation of model results, procedures were performed to test the 

assumptions of the regression analysis for the proposed model. All variables were checked for 

normality of distribution. Appendix B.2 displays model fit statistics including Figure 5, which 

depicts the plot of residual and predicted values for all 4 models. There are no apparent outliers 

and there is no indication of heteroscedasticity (see Figure 3). The residuals are normally 

distributed as displayed by Figure 6. Further, the Breush-Pagan test is not significant indicating 

that there is no heteroskedasticity (p = 0.59) (See Appendix B.2). 

Model Fit Statistics 

The likelihood ratio test for comparison of model fit was not statistically significant 

comparing Model 1 to Model 2 (p = 0.88) suggesting Model 2 is not a better fit for the data. The 

likelihood ratio test for comparison of model fit was statistically significant comparing Models 3 

and 4 to Model 2 indicating that Models 3 and 4 do fit data significantly better than Model 2, (p 

= 0.003) and (p = 0.003), respectively. Thus, Models 3 and 4 should be examined when 

investigating the relationship between distance the Passage Comprehension assessment.  
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Table 5: Summary of Regression Analysis for Variables Predicting Passage Comprehension Assessment (n = 856) 

 Model 1 Model 2 Model 3 Model 4 

Variable ß (SE) ß (SE) ß (SE) ß (SE) 

Log of distance to 
school 

1.04 (0.54) 1.05 (0.54) 1.04 (0.54) 1.04 (0.54) 

Black 0.59 (0.66) 0.60 (0.66) 0.45 (0.66) 0.44 (0.66) 

Latino 2.23 (0.44)*** 2.23 (0.44)** 2.43 (0.45)*** 2.43 (0.45)** 

Asian -5.37 (2.82) -5.38 (2.83) -5.49 (2.82) -5.66 (2.82) 

Age -1.26 (0.25)*** -1.27 (0.26)*** -1.29 (0.26)*** -1.29 (0.26)** 

Gender 1.51 (1.23) 1.51 (1.23) 1.60 (1.23) 1.60 (1.23) 

Log of family 
income 

2.59 (0.71)*** 2.59 (0.71)*** 2.81 (0.72)*** 2.81 (0.72)** 

School satisfaction  0.06 (0.39) 0.04 (0.39) 0.04 (0.39) 

Income segregation   -48.36 (23.00)*  

Racial segregation    -29.98 (13.57)* 

Constant 77.35 (8.22) 76.87 (8.79) 76.41 (8.78) 76.40 (8.78) 

Overall Model Fit Statistics 

Adjusted R2 0.09 0.09 0.09 0.09 

F 13.24 11.57 10.82 10.88 

p < 0.001 < 0.001 < 0.001 < 0.001 

Model Fit Comparisons Statistics 

 Model 1 vs. Model 2 Model 2 vs. Model 3 Model 2 vs. Model 4 

LR 0.02 4.46 4.92 

p 0.88 0.003 0.003 

***p < 0.001 

**p < 0.01 

*p < 0.05 
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Letter-Word Identification Assessment Results  

 

Table 6 shows the results for a series of regressions log of distance the Letter-Word 

Identification (LWI) assessment.  Model 1 results indicate that Latino, age, and log of family 

income explained approximately 9% of the variance (R2 = 0.09, F (7, 848) = 13.47, p < 0.001). 

Latino students (ß = 2.19, p < 0.001) compared to White students, younger students (ß = -0.83, p 

= 0.002), and students from families with higher incomes (ß = 3.53, p < 0.001) are significantly 

more likely to score higher on the LWI assessment. 

Model 2 shows the results for a regression of log of distance, student characteristics, and 

the school satisfaction scale on the LWI assessment, which explains approximately 10% of the 

variance (R2 = 0.10, F (8, 847) = 12.31, p < 0.001). Similar to results of the previous model, 

results show that Latino students (ß = 2.15, p < 0.001) compared to White students, age (ß = -

0.70, p = 0.01), and log of family income (ß = 3.51, p < 0.001) are significantly associated with 

scores on the Applied Problems assessment. School satisfaction is positively, significantly 

associated with the Applied Problems assessment (ß = 0.79, p = 0.05). Thus, students who enjoy 

their school environments, do better on the assessment.   

Model 3 shows the results for a regression of log of distance, student characteristics, 

school satisfaction, and income segregation index, which explains approximately 10% of the 

variance (R2 = 0.10, F (9, 846) = 11.32, p < 0.001). Similar to results of the previous model, 

results show that Latino students (ß = 2.33, p < 0.001) compared to White students, age (ß = -

0.71, p = 0.01), log of family income (ß = 3.70, p < 0.001), and school satisfaction (ß = 0.80, p 

= 0.05) are significantly associated with scores on the LWI assessment. There is no significant 

relationship between income segregation and the LWI assessment.  
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Model 4 shows the results for a regression of log of distance, student characteristics, 

school satisfaction, and the racial segregation index, which also explains approximately 10% of 

the variance (R2 = 0.10, F (9, 846) = 11.35, p < 0.001). Results show that Latino students (ß = 

2.33, p < 0.001) compared to White students, age (ß = -0.71, p = 0.01), log of family income (ß 

= 3.70, p < 0.001), and school satisfaction (ß = 0.80, p = 0.05) are significantly associated with 

the Passage Comprehension assessment. There is no significant association between the racial 

segregation index and the LWI assessment.  

Model Assumptions 

 Prior to interpretation of model results, procedures were performed to test the 

assumptions of the regression analysis for the proposed model. All variables were checked for 

normality of distribution. Appendix B.3 displays model fit statistics including Figure 7, which 

depicts the plot of residual and predicted values for all 4 models. There are no apparent outliers 

and there is no indication of heteroscedasticity (see Figure 3). The residuals are normally 

distributed as displayed by Figure 8. Further, the Breush-Pagan test is not significant indicating 

that there is no heteroskedasticity (p = 0.18) (See Appendix B.3). 

Model Fit Statistics 

The likelihood ratio test for comparison of model fit was statistically significant 

comparing Model 1 to Model 2 (p = 0.05) suggesting Model 2 is a better fit for the data. 

However, the likelihood ratio test for comparison of model fit was not statistically significant 

comparing Models 3 and 4 to Model 2 indicating that Models 3 and 4 do not fit data significantly 

better than Model 2, (p = 0.07) and (p = 0.06), respectively. Thus, Model 2 may be examined 

when investigating the relationship between distance and scores on the Letter-Word 

Identification assessment.  
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Table 6: Summary of Regression Analysis for Variables Predicting Letter-Word Identification 

Assessment (n=856) 
 Model 1 Model 2 Model 3 Model 4 

Variable ß (SE) ß (SE) ß (SE) ß (SE) 

Log of distance to 
school 

-0.08 (0.56) -0.16 (0.56) -0.17 (0.56) -0.17 (0.56) 

Black 0.96 (0.69) 0.82 (0.69) 0.68 (0.69) 0.67 (0.69) 

Latino 2.19(0.46)*** 2.15 (0.46)*** 2.33 (0.47)*** 2.33 (0.47)*** 

Asian 2.61 (2.96) 2.76 (2.96) 2.67 (2.95) 2.52 (2.96) 

Age -0.83 (0.26)* -0.70 (0.27)* -0.71 (0.27)* -0.71 (0.27)* 

Gender 1.06 (1.29) 1.01 (1.29) 1.08 (1.29) 1.08 (1.29) 

Log of family 
income 

3.53 (0.74)*** 3.51 (0.74)*** 3.70 (0.75)*** 3.70 (0.75)** 

School satisfaction  0.79 (0.40)* 0.80 (0.40)* 0.80 (0.40)* 

Income 
segregation 

  -42.94 (24.08)  

Racial segregation    -26.32 (14.21) 

Constant 68.94 (8.62) 75.32 (9.20) 75.38 (9.19) 74.91 (9.19) 

Overall Model Fit Statistics 

Adjusted R2 0.09 0.10 0.10 0.10 

F 13.47 12.31  11.32 11.35 

p < 0.001 < 0.001 < 0.001 < 0.001 

Model Fit Comparison Statistics 

 Model 1 vs. Model 2 Model 2 vs. Model 3 Model 2 vs. Model 4 

LR 3.86 3.21 3.47 

p 0.05 0.07 0.06 

***p < 0.001 

**p < 0.01 

* p < 0.05 
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Results - Parental Involvement 

 

Applied Problems Assessment  

Separate analyses were also conducted for the subset of respondents with complete 

Parental Involvement questions. Tables, 7, 8, and 9 display results for these models. Model 1 

shows a regression of log of distance, student characteristics, school satisfaction, parental 

involvement and the Applied Problems assessment, which explains approximately 15% of the 

variance (R2 = 0.15, F (9, 676) = 14.71, p < 0.001). Results show that Black and (ß = 1.94, p = 

0.01) Latino students (ß = 2.05, p < 0.001) compared to White students, age (ß = -1.65, p < 

0.001), log of family income (ß = 3.50, p < 0.001), and school satisfaction (ß = 1.01, p = 0.02) 

significantly predict scores on the Applied Problems assessment.  

Model 2 includes the income segregation index in addition to the variables from the 

previous model, which explains approximately 16% of the variance (R2 = 0.16, F (10, 675) = 

14.33, p < 0.001). Results show that Black (ß = 1.80, p = 0.01) and Latino students (ß = 2.35, p 

< 0.001) compared to White students, age (ß = -1.70, p < 0.001), log of family income (ß = 3.74, 

p < 0.001), school satisfaction (ß = 1.02, p = 0.02), and income segregation (ß = -72.01, p = 

0.002) significantly predict scores on the Applied Problems assessment.  

Model 3 includes the racial segregation index in the proposed models, which also 

explains approximately 16% of the total variance (R2 = 0.16, F (10, 675) = 14.42, p < 0.001). 

Results show that Black (ß = 1.79, p = 0.02) and Latino students (ß = 2.35, p < 0.001) compared 

to White students, age (ß = -1.69, p < 0.001), log of family income (ß = 3.76, p < 0.001), school 

satisfaction (ß = 1.01, p = 0.02), and racial segregation (ß = -44.33, p = 0.002) significantly 

predict scores on the Applied Problems assessment. Parental involvement is not statistically 

significant in these models (see Table 7).  
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Model Assumptions 

 Prior to interpretation of model results, procedures were performed to test the 

assumptions of the regression analysis for the proposed model. All variables were checked for 

normality of distribution. There are no apparent outliers and there is no indication of 

heteroscedasticity. The residuals are normally distributed. Further, the Breush-Pagan test is not 

significant indicating that there is no heteroskedasticity (p = 0.95). 

Model Fit Statistics 

The likelihood ratio test for comparison of model fit was statistically significant 

comparing Model 1 to Model 2 (p = 0.002) and comparing Model 1 to Model 3 (p = 0.002) 

suggesting Models 2 and 3 better fit the data. Thus, Model 3 should be examined when 

investigating the relationship between distance and the Applied Problems assessment for this 

sub-sample.  
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Table 7: Summary of Regression Analysis for Variables Predicting Applied Problems Assessment for Parental 

Involvement Group (n = 686) 
 Model 1 Model 2 Model 3 

Variable ß (SE) ß (SE) ß (SE) 

Log of distance to school 0.63 (0.57) 0.69 (0.57) 0.69 (0.57) 

Black 1.94 (0.74)* 1.80 (0.73)* 1.79 (0.73)* 

Latino 2.05 (0.45)*** 2.35 (0.46)*** 2.35 (0.46)*** 

Asian 1.99 (2.88) 1.84 (2.86) 1.58 (2.86) 

Age -1.65 (0.29)*** -1.70 (0.29)*** -1.69 (0.29)*** 

Gender -1.14 (1.33) -1.00 (1.33) -1.01 (1.32) 

Log of family income 3.50 (0.82)*** 3.74 (0.82)*** 3.76 (0.82)*** 

Parental involvement 0.21 (0.34) 0.16 (0.37) 0.16 (0.37) 

School satisfaction 1.01 (0.42)* 1.02 (0.42)* 1.01 (0.42)* 

Income segregation  -72.01 (23.70)**  

Racial segregation   -44.33 (14.01)** 

Constant 84.06 (9.99) 84.04 (9.93) 83.85 (9.93) 

Overall Model Fit Statistics 

Adjusted R2 0.15 0.16 0.16 

F 14.71 14.33 14.42 

p < 0.001 < 0.001 < 0.001 

Model Fit Comparison Statistics 

 Model 1 vs. Model 2 Model 1 vs. Model 3 

LR 9.32 10.10 

p 0.002 0.002 

***p <0.001 

**p < 0.01 

* p < 0.05 
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Passage Comprehension Assessment  

 

The first model investigates the relationship between log of distance, student 

characteristics, school satisfaction, parental involvement and the Passage Comprehension 

assessment, which explains approximately 10% of the total variance (R2 = 0.10, F (9, 688) = 

9.60, p < 0.001). Model 1 results show that Latino (ß = 2.44, p < 0.001) and Asian students (ß = 

-6.15, p = 0.04) compared to White students, age (ß = -0.93, p = 0.002), and log of family 

income (ß = 2.81, p = 0.001) significantly predict scores on the assessment.  

Model 2 includes the income segregation index in addition to the variables from the 

previous model, which explains approximately 10% of the variance (R2 = 0.10, F (9, 687) = 

11.35, p < 0.001). Results show that Latino (ß = 2.65, p < 0.001) and Asian students (ß = -6.24, 

p = 0.03) compared to White students, age (ß = -0.96, p = 0.001), log of family income (ß = 

2.98, p < 0.001), and income segregation (ß = -49.41, p = 0.04) significantly predict scores on 

the Passage Comprehension assessment.  

Model 3 includes the racial segregation index in the proposed models, which explains 

approximately 10% of the variance (R2 = 0.10, F (10, 687) = 9.12, p < 0.001). Results show that 

Latino (ß = 2.65, p < 0.001) and Asian students (ß = -6.42, p = 0.03) compared to White 

students, age (ß = -0.96, p = 0.001), log of family income (ß = 2.99, p < 0.001), and racial 

segregation (ß = -30.14, p = 0.04) significantly predict scores on the Passage Comprehension 

assessment. Parental involvement is not significant in the proposed models (see Table 8). 

Model Assumptions 

 Prior to interpretation of model results, procedures were performed to test the 

assumptions of the regression analysis for the proposed model. All variables were checked for 

normality of distribution. There are no apparent outliers and there is no indication of 
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heteroscedasticity. The residuals are normally distributed. Further, the Breush-Pagan test is not 

significant indicating that there is no heteroskedasticity (p = 0.12). 

Model Fit Statistics 

The likelihood ratio test for comparison of model fit was statistically significant 

comparing Model 1 to Model 2 (p = 0.04) and comparing Model 1 to Model 3 (p = 0.03) 

suggesting Models 2 and 3 better fit the data. Thus, Models 2 and 3 should be examined when 

investigating the relationship between distance and the Passage Comprehension assessment for 

this sub-sample. 
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Table 8: Summary of Regression Analysis for Variables Predicting Passage Comprehension Assessment for Parental 

Involvement Group (n = 698) 
 Model 1 Model 2 Model 3 

Variable ß (SE) ß (SE) ß (SE) 

Log of distance to school 0.59 (0.58) 0.63 (0.58) 0.64 (0.58) 

Black 0.73 (0.74) 0.63 (0.74) 0.62 (0.74) 

Latino 2.44 (0.46)*** 2.65 (0.47)*** 2.65 (0.47)*** 

Asian -6.15 (2.93)* -6.24 (2.92)* -6.42 (2.92)* 

Age -0.93 (0.29)** -0.96 (0.29)** -0.96 (0.29)** 

Gender 1.44 (1.34) 1.52 (1.34) 1.51 (1.34) 

Log of family income 2.81 (0.83)** 2.98 (0.83)*** 2.99 (0.83)*** 

Parental involvement 0.57 (0.38) 0.53 (0.38) 0.53 (0.39) 

School satisfaction 0.09 (0.42) 0.10 (0.42) 0.10 (0.42) 

Income segregation  -49.41 (24.18)*  

Racial segregation   -30.14 (14.29)* 

Constant 68.26 (10.15) 68.20 (10.13) 68.07 (10.13) 

Overall Model Fit Statistics 

Adjusted R2 0.10 0.10 0.10 

F 9.60 11.35 9.12 

p < 0.001 < 0.001 < 0.001 

Model Fit Comparison Statistics 

 Model 1 vs. Model 2 Model 1 vs. Model 3 

LR 4.23 4.50 

p 0.04 0.03 

*** p < 0.001 

**p < 0.01 

* p < 0.05 
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Letter-Word Identification Assessment 

 

The first model investigates the relationship between log of distance, student 

characteristics, school satisfaction, parental involvement and the Letter-Word Identification 

Assessment, which explains approximately 13% of the variance (R2 = 0.13, F (9, 688) = 12.58, p 

< 0.001). Model 1 results show that Latino compared to White students (ß = 2.55, p < 0.001), 

log of family income (ß = 3.91, p < 0.001), and parental involvement (ß = 1.34, p = 0.001) 

significantly predict scores on the assessment.  

Model 2 includes the income segregation index in addition to the variables from the 

previous model, which explains approximately 13% of the total variance (R2 = 0.13, F (9, 687) = 

11.35, p < 0.001). Results show that Latino students compared to White students (ß = 2.72, p < 

0.001), log of family income (ß = 4.06, p < 0.001), parental involvement (ß = 1.31, p = 0.001) 

significantly predict scores on the Passage Comprehension assessment. Income segregation was 

not significant in this model. 

Model 3 includes the racial segregation index in the proposed models, which explains 

approximately 13% of the total variance (R2 = 0.13, F (10, 687) = 9.12, p < 0.001). Results show 

that Latino students compared to White students (ß = 2.72, p < 0.001), log of family income (ß = 

4.06, p < 0.001), and parental involvement (ß = 1.31, p = 0.001) significantly predict scores on 

the Passage Comprehension assessment. Racial segregation was not significant in this model.  

Model Assumptions 

 Prior to interpretation of model results, procedures were performed to test the 

assumptions of the regression analysis for the proposed model. All variables were checked for 

normality of distribution. There are no apparent outliers and there is no indication of 
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heteroscedasticity. The residuals are normally distributed. Further, the Breush-Pagan test is not 

significant indicating that there is no heteroskedasticity (p = 0.12). 

Model Fit Statistics 

The likelihood ratio test for comparison of model fit was not statistically significant 

comparing Model 1 to Model 2 (p = 0.10) and comparing Model 1 to Model 3 (p = 0.08) 

suggesting Models 2 and 3 do not better fit the data. Thus, Model 1 may be examined when 

investigating the relationship between distance and scores on the Letter-Word Identification 

assessment for this sub-sample.  
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Table 9: Summary of Regression Analysis for Variables Predicting Letter-Word Identification Assessment for Parental 

Involvement Group (n =698) 
 Model 1 Model 2 Model 3 

Variable ß (SE) ß (SE) ß (SE) 

Log of distance to school -0.42 (0.61) -0.39 (0.61) -0.39 (0.61) 

Black 1.52 (0.78) 1.43 (0.78) 1.43 (0.78) 

Latino 2.55 (0.48)*** 2.72 (0.49)*** 2.72 (0.49)*** 

Asian 1.08 (3.07) 1.00 (3.07) 0.85 (3.07) 

Age -0.19 (0.31) -0.22 (0.31) -0.22 (0.31) 

Gender 0.66 (1.41) 0.73 (1.41) 0.73 (1.41) 

Log of family income 3.91 (0.87)*** 4.06 (0.87)*** 4.07 (0.87)*** 

Parental involvement 1.34 (0.40)** 1.31 (0.40)** 1.31 (0.40)** 

School satisfaction 0.57 (0.44) 0.58 (0.44) 0.57 (0.44) 

Income segregation  -41.89 (25.36)  

Racial segregation   -26.19 (14.99) 

Constant 53.38 (10.64) 53.33 (10.62) 53.21 (10.62) 

Overall Model Fit Statistics 

Adjusted R2 0.13 0.13 0.13 

F 12.58 11.35 9.12 

p < 0.001 < 0.001 < 0.001 

Model Fit Comparison Statistics 

 Model 1 vs. Model 2 Model 1 vs. Model 3 

LR 2.77 3.09 

p 0.10 0.08 

***p <0.001 

**p < 0.01 

*p < 0.05 
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Research Question #3: Do parent involvement and neighborhood poverty level moderate 

the relationship between distance to school and reading and math ability? 

 

Applied Problems Assessment Results 

 

Table 10 shows the results for a regression of the interaction of neighborhood segregation 

and distance on the Applied Problems assessment. Model 1 includes school satisfaction in 

addition to the previous variables, which explains approximately 16% of the variance in the 

dependent variable (R2 = 0.16, F (10, 831) = 17.45, p < 0.001). Similar to the previous model, 

results indicate that income segregation (ß = -89.73 p < 0.001) and the interaction between 

income segregation and distance (ß = 58.78, p < 0.001), Black students compared to White 

students (ß = 1.31, p = 0.02), Latino students compared to White students (ß = 2.21, p < 0.001), 

age (ß = -1.85, p < 0.001) and log of family income (ß = 3.10, p < 0.001) are significantly 

associated with scores on the Applied Problems assessment. School satisfaction is also 

positively, significantly associated with scores on the Applied Problems assessment (ß = 0.91, p 

= 0.02). Thus, students who enjoy their school environments do better on the assessment.  

Model 2 includes racial segregation in addition to the previous variables, which explains 

approximately 16% of the variance (R2 = 0.16, F (10, 831) = 17.46, p < 0.001). Similar to results 

from the previous model results indicate that racial segregation is negatively, related to scores on 

the assessment (ß = -54.88, p < 0.001) while the interaction between racial segregation and 

distance is positively, significantly associated with scores on the assessment (ß = 33.83, p = 

0.001). Furthermore, Black students compared to White students (ß = 1.31, p = 0.04), Latino 

students compared to White students (ß = 2.21, p < 0.001), age (ß = -1.85, p < 0.001) and log of 

family income (ß = 3.11, p < 0.001) are significantly associated with scores on the Applied 

Problems assessment. School satisfaction is also positively, significantly related to scores on the 
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assessment (ß = 0.91, p = 0.02). Thus, students who enjoy their school environments do better on 

the assessment.  

Model Assumptions 

 Prior to interpretation of model results, procedures were performed to test the 

assumptions of the regression analysis for the proposed model. Appendix C.1 displays model fit 

statistics including Figure 9, which depicts the plot of residual and predicted values for all 4 

models. There are no apparent outliers and there is no indication of heteroskedasticity. The 

residuals are also normally distributed as displayed by Figure 10. Further, the Breush-Pagan test 

is not significant indicating that there is no heteroskedasticity (p = 0.17) (See Appendix C.1). 

A graph of interaction for Model 1 is displayed below in Figure 1. A graph of the interaction for 

Model 2 is also displayed below in Figure 2. 
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Table 10: Summary of Regression Analysis for Variables Predicting Applied Problems Assessment (n = 

842) 
 Model 1 Model 2 

Variable ß (SE) ß (SE) 

Log of distance to school -0.37 (0.64) -0.33 (0.64) 

Income segregation -89.73 (22.97)***  

Income segregation X Distance  58.78 (16.82)***  

Racial segregation  -54.88 (13.62)*** 

Racial segregation X Distance   33.83 (9.94)** 

Black 1.31 (0.63)* 1.31 (0.63)* 

Latino 2.21 (0.43)*** 2.21 (0.43)*** 

Asian -1.90 (2.68) 1.62 (2.69) 

Age -1.85 (0.25)*** -1.86 (0.25)*** 

Gender -1.23 (1.18) -1.22 (1.18) 

Log of family income 3.10 (0.69)*** 3.11 (0.69)*** 

School satisfaction 0.91 (0.37)* 0.91 (0.37)* 

Constant 95.94 (8.44) 96.06 (8.45) 

Overall Model Fit Statistics 

Adjusted R2 0.16 0.16 

F 17.45 17.46 

p < 0.001 < 0.001 

***p < 0.001 

**p < 0.01 

*p < 0.05 
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Figure 1 – Graph of the Applied Problems Assessment regressed on the interaction between distance and income 

segregation  

 

 

 
Figure 2 – Graph of the Applied Problems Assessment regressed on the interaction between distance and racial 

segregation  
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Passage Comprehension Assessment Results 

 

Table 11 shows the results for a regression of the interaction of neighborhood segregation 

and distance on the Passage Comprehension assessment. Model 1 explains approximately 9% of 

the variance in the dependent variable (R2 = 0.09, F (10, 845) = 9.81, p < 0.001). Results indicate 

that income segregation (ß = -54.40, p = 0.02), Latino students compared to White students (ß = 

2.43, p < 0.001), age (ß = -1.30, p < 0.001) and log of family income (ß = 2.76, p < 0.001) are 

positively significantly associated with scores on the Passage Comprehension assessment. The 

interaction between income segregation and distance is not statistically significant in this model.  

Model 2 includes racial segregation in the model, which explains approximately 9% of 

the variance (R2 = 0.09, F (10, 845) = 9.85, p < 0.001). Results indicate that racial segregation is 

negatively related to scores on the assessment (ß = -33.46, p = 0.02). The interaction between 

racial segregation and distance is not statistically significant in this model. Latino students 

compared to White students (ß = 2.44, p < 0.001), Asian students compared to White students (ß 

= -5.61, p = 0.05), age (ß = -1.29, p < 0.001) and log of family income (ß = 2.76, p < 0.001) are 

significantly associated with scores on the Applied Problems assessment. School satisfaction is 

not significant in this model.  

Model Assumptions 

 Prior to interpretation of model results, procedures were performed to test the 

assumptions of the regression analysis for the proposed model. Appendix C.2 displays model fit 

statistics including Figure 11, which depicts the plot of residual and predicted values for all 4 

models. There are no apparent outliers and there is no indication of heteroskedasticity. The 

residuals are also normally distributed as displayed by Figure 12. Further, the Breush-Pagan test 

is not significant indicating that there is no heteroskedasticity (p = 0.38) (See Appendix C.2). 
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Table 11: Summary of Regression Analysis for Variables Predicting Passage Comprehension 

Assessment (n = 856) 
 Model 1 Model 2 

Variable ß (SE) ß (SE) 

Log of distance to school 0.69 (0.67) 0.71 (0.67) 

Income segregation -54.40 (24.05)*  

Income segregation X Distance  15.21 (14.62)  

Racial segregation  -33.46 (14.25)* 

Racial segregation X Distance   8.33 (10.41) 

Black 0.45(0.66) 0.44 (0.66) 

Latino 2.43 (0.45)*** 2.44 (0.45)*** 

Asian -5.43(2.82) -5.61 (2.82)* 

Age -1.30 (0.26)*** -1.30 (0.26)*** 

Gender 1.56 (1.23) 1.57 (1.23) 

Log of family income 2.76 (0.72)*** 2.76 (0.72)*** 

School satisfaction 0.03 (0.39) 0.03 (0.39) 

Constant 77.32 (8.84) 77.29 (8.85) 

Overall Model Fit Statistics 

Adjusted R2 0.09 0.09 

F 9.81 9.85 

p < 0.001 < 0.001 

***p < 0.001 

**p < 0.01 

*p < 0.05 
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Letter-Word Identification Results  

 

Table 12 shows the results for a regression of the interaction of parent involvement and 

distance on the Letter-Word Identification assessment. Model 1 includes student characteristics, 

parental involvement, the interaction between parental involvement and distance, school 

satisfaction and income segregation, which explains approximately 13% of the variance (R2 = 

0.13, F (11, 686) = 10.57, p < 0.001). Results show that parent involvement (ß = 1.34, p = 

0.002), Latino students compared to White students (ß = 2.71, p < 0.001), and log of family 

income (ß = 3.91, p < 0.001) are significantly associated with scores on the assessment.  

Model 2 includes student characteristics, parental involvement, the interaction between 

parental involvement and distance, school satisfaction and income segregation, which explains 

approximately 13% of the variance (R2 = 0.13, F (11, 686) = 10.60, p < 0.001). Results show 

that parent involvement (ß = 1.34, p = 0.001), Latino students compared to White students (ß = 

2.72, p < 0.001), and log of family income (ß = 4.03, p < 0.001) are significantly associated with 

scores on the assessment. The interaction between parental involvement and distance is not 

statistically significant in these models.  

Model Assumptions 

 Prior to interpretation of model results, procedures were performed to test the 

assumptions of the regression analysis for the proposed model. Appendix C.3 displays model fit 

statistics including Figure 13, which depicts the plot of residual and predicted values for both 

models. There are no apparent outliers and there is no indication of heteroskedasticity. The 

residuals are also normally distributed as displayed by Figure 14. Further, the Breush-Pagan test 

is not significant indicating that there is no heteroskedasticity (p = 0.12) (See Appendix C.3). 
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Table 12: Summary of Regression Analysis for Variables Predicting Letter Word Identification 

Assessment (n = 698) 
 Model 1 Model 2 

Variable ß (SE) ß (SE) 

Log of distance to school -0.16 (0.86) -0.15 (0.86) 

Parent involvement  1.36 (0.43)** 1.37 (0.43)** 

Parental involvement X Distance  -0.02 (0.05) -0.02 (0.05) 

Black 1.42 (0.78) 1.41 (0.78) 

Latino 2.71 (0.50)*** 2.72 (0.50)*** 

Asian 0.98 (3.07) 0.82 (3.07) 

Age -0.23 (0.31)  -0.23 (0.31) 

Gender 0.75 (1.41) 0.75 (1.41) 

Log of family income 4.06 (0.87)*** 4.07 (0.87)*** 

School satisfaction 0.57 (0.44) 0.57 (0.44) 

Income segregation -42.54 (25.44)  

Racial segregation  -26.62 (15.04) 

Constant 53.34 (10.63) 53.22 (10.63) 

Overall Model Fit Statistics 

Adjusted R2 0.13 0.13 

F 10.57 10.60 

p < 0.001 < 0.001 

***p < 0.001 

**p < 0.01 

*p < 0.05 
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CHAPTER 6: DISCUSSION AND CONCLUSIONS 

 

 This study sought to better understand the relationship between distance traveled to 

school and math and reading scores, particularly for low-income, Black and Latino students 

compared to higher income and White students.  Guided by the spatial mismatch theory and the 

ecological framework, this study investigated (a) which students are more likely to travel farther 

distances for their education and (b) whether or not distance to school is related to better or 

worse reading and mathematic scores for students. First, this study explored factors related to 

distance to school, including individual student characteristics and neighborhood segregation 

levels. Second, this study explored the relationship between distance to school and education 

scores on the Woodcock-Johnson Tests of Achievement. Finally, this study sought to investigate 

if parental involvement and neighborhood economic or racial/ethnic segregation moderate the 

relationship between distance to school and scores on the Woodcock-Johnson Tests of 

Achievement in mathematical ability, reading comprehension, and word identification skills.   

 
Major Findings 

 

1. Latino students compared to White students are significantly more likely to travel farther 

distances to school.  

2. Distance to school is significantly related to scores on the Applied Problems assessment, 

which measures mathematical ability.  

3. Parental involvement is significantly related to scores on the Letter-Word Identification 

assessment. 
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4. Neighborhood income segregation and racial segregation are both significantly, 

negatively related to scores on the Applied Problems assessment and the Passage 

Comprehension assessment, but not the Letter-Word Identification test.  

5. The interaction between distance and income segregation and the interaction between 

distance and racial segregation are significantly, positively related to scores on the 

Applied Problems assessment.  

  
 
Research Question #1: Which factors are related to distance to school? 

 The findings from the first research question do not support the hypothesis that students 

from segregated neighborhoods will travel shorter distances to school. Distance to school was 

not significantly associated with income segregation or racial segregation. In addition, results did 

not support the hypothesis that students with greater levels of parental involvement will travel 

farther distances to school; parental involvement was not significantly associated with distance to 

school.  

The spatial mismatch hypothesis, initially developed to assess spatial unemployment 

patterns, posits that segregated and disadvantaged individuals (e.g. minority and low-income 

individuals) are least likely to travel far distances to access resources due to barriers associated 

with extended travel, such as transportation and financial costs (Gobillon, Selod, & Zenou, 

2007). Results of this study indicate that the significant relationship between neighborhood 

segregation (income segregation and racial segregation) and employment resources is not 

transferrable to the relationship between neighborhood segregation and school resources. 

Specifically, distance to school is not dependent upon neighborhood racial segregation and 

neighborhood income segregation levels. Contrary to most employment positions, school 
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programs often provide transportation options for students (e.g. public school busing). Thus, the 

availability of school-based transportation may reduce barriers for students in segregated 

neighborhoods to access school resources.  Consequently, neighborhood racial segregation and 

neighborhood income segregation do not significantly predict how far students will travel for 

school. Thus, school choice programs that aim to reduce racial and economic segregation in 

schools by transporting students in disadvantaged neighborhoods to better resourced schools 

outside of the local neighborhood may be successful. Previous research has highlighted the 

importance of providing transportation policies for students in segregated neighborhoods 

(Frankenburg, Siegel-Hawley, 2013; Bifulco, Cobb, & Bell, 2009). Results from this study 

suggest that students in segregated areas do not travel significantly different distances for school 

as compared to students who live in less segregated neighborhoods.  

Additionally, there was no significant relationship between log of family income and 

distance traveled to school suggesting that students from low-income families are not 

significantly disadvantaged in accessing school locations that are farther away from their home 

locations. As highlighted previously, the spatial mismatch hypothesis suggests that individuals in 

low-income areas will be disadvantaged in accessing distal resources (Gobillon, Selod, & Zenou, 

2007). This relationship does not appear to hold in examining the relationship between economic 

disadvantage and distal school locations. It is possible that school-based transportation policies 

mitigate the negative relationship between income and distal resources. Thus, neighborhood 

racial and income segregation, and family income levels do not significantly prevent students 

from traveling farther to school.  

 Concurrent with the previous hypothesis that students who live in segregated areas will 

travel shorter distances to school, this study also hypothesized that parental involvement will be 
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lower for students who travel farther distances to school due to transportation and work 

demands. Parental involvement, however, was not significantly associated with distance to 

school. The spatial mismatch hypothesis highlights the barriers individuals may face in reaching 

resources that are outside of the local neighborhood. Previous qualitative research has 

highlighted potential barriers parents face in engaging their children in the school setting such as 

a lack of financial resources (Williams & Sanchez, 2013), however, no study previously 

investigated the explicit relationship between parental involvement and distance to school. 

Results from this study suggest that greater distance to school is not significantly related to 

parental involvement. Although parental involvement may still be an important factor related to 

children’s learning (Sibley & Dearing, 2014), distance to school is not significantly associated 

with parental involvement.  

 Findings did show that Latino students compared to White students are significantly more 

likely to travel farther distances for their education. These findings also do not support the initial 

hypothesis that minority students, specifically Black and Latino students, would be significantly 

less likely to access schools that are farther away from home. Contrary to the initial hypothesis, 

Latino students are significantly more likely to travel for their education and there is no apparent 

significant relationship between Black students and distance to school. Together, these findings 

suggest that the spatial mismatch hypothesis, which was created to assess the relationship 

between distance and employment, does not directly apply to the relationship between distance 

and schools due to the lack of association between important factors and distance to school. In 

contrast to significant associations between neighborhood racial segregation, neighborhood 

income segregation, family income, race, and employment opportunities (Gobillon, Selod, 

Zenou, 2007; Stoll & Covington, 2011; Li, Campbell, & Fernandez, 2013), there are no 
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significant associations between neighborhood racial segregation, neighborhood income 

segregation, family income, and school locations. Further, Latino students are actually 

significantly more likely to travel farther distances for their education compared to White 

students, thereby weakening the spatial mismatch hypothesis as it applies to the relationship 

between race and distance to school.   

The finding that Latino students compared to White students are significantly more likely 

to travel farther distances to school in comparison to White students supports an earlier 

qualitative study which found that middle-income and white families were less likely to travel 

farther distances for school citing far distances to school as a deterrent for selecting school 

locations for their children (Andre-Bechley, 2007). Conversely, it is possible that Latino students 

are travelling farther distances to school in an attempt to reach better quality schools. This theory 

supports previous research in Los Angeles which found that Latino students who attend schools 

outside of their residential attendance zone are more likely to attend higher quality schools than 

White students who attend schools outside of their attendance zone (Ledwith, 2009).  

To date, few studies have explored which students are more likely to travel farther 

distances for their education. This study applied the spatial mismatch hypothesis to examine 

student characteristics as they may relate to distance to school. Results indicate, however, that 

the spatial mismatch hypothesis does not directly apply to the relationship between individual 

and neighborhood characteristics and school resources. Specifically, distance to school was not 

significantly related to neighborhood racial segregation, neighborhood income segregation, 

family income, parental involvement and Black students compared to White students. Results did 

show that Latino students are significantly more likely to travel farther distances to school as 

compared to White students. These findings indicate that distance to school is not significantly 
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associated with neighborhood segregation levels, and Latino students are more likely to travel for 

their education as compared to White students.  

 

Research Question #2: Is there a relationship between distance to school and Woodcock 

Johnson Tests of Achievement for reading and mathematics? 

 The second research question sought to investigate if there is a significant relationship 

between distance to school and scores on the three assessments from the Woodcock-Johnson 

Tests of Achievement. Results showed that distance to school is significantly, positively related 

to scores on the Applied Problems assessment, which measures mathematical ability. Distance to 

school, however, is not significantly associated with scores on the Passage Comprehension 

assessment, which measures reading ability, and the Letter-Word Identification assessment, 

which measures basic vocabulary skills.  

These findings suggest that greater student mobility, or distance to school, is associated 

with higher mathematical outcomes for students. While few studies have investigated the 

relationship between distance and education outcomes, this finding supports previous research in 

Chicago which found that public school students who attend schools outside of their 

neighborhood school are significantly more likely to graduate high school (Cullen, Jacob, & 

Levitt, 2005). Previous research has also suggested that student mobility programs with free 

transportation leads to more diverse learning environments for students among both racial and 

economic indicators (Koedel, Betts, Rice, & Zau, 2009), which, in turn, is associated with higher 

educational outcomes (Logan, 2012; Willms, 2010; Card & Rothstein, 2007; Cooley, 2007; 

Mickelson, 2007; Rumberger & Palardy, 2005; Hanushek, Kain, & Rivkin, 2002). Consequently, 

students who travel greater distances to school and significantly achieve higher on tests of 

mathematical ability may be accessing more diverse learning environments, which is also 
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associated with higher mathematical outcomes. However, distance to school is only associated 

with higher mathematical outcomes; there is no significant association between distance to 

school and reading outcomes or basic vocabulary skills. These findings suggest that the 

relationship between distance to school and higher education outcomes is only applicable to 

mathematical outcomes.  

The spatial mismatch hypothesis highlights the importance of residential location in 

accessing much needed resources. Within the context of the spatial mismatch hypothesis, barriers 

exist that inhibit individuals from successfully accessing resources (e.g. transportation barriers 

and financial constraints).  The findings from this study suggest that barriers apparent in the 

relationship between employment opportunities and distance do not directly apply to the 

relationship between school opportunities and distance. Specifically, students living in 

segregated neighborhoods do not travel significantly different distances to school as compared to 

students who live in less segregated neighborhoods. However, students who live in segregated 

neighborhoods may still be disadvantaged academically if they attend poor quality schools that 

are likely located in their residential neighborhood.  

In addition to a non-significant association between neighborhood segregation, family 

income, and distance, there is also a positive relationship between distance to school and math 

outcomes. Results also suggest that additional factors, such as school satisfaction and 

neighborhood segregation account for higher mathematical outcomes, which is consistent with 

previous research highlighting the importance of students’ school perceptions (Brand et al., 

2003) and neighborhood factors (Gosa & Alexander, 2007). The relationship between distance to 

school and mathematical outcomes loses significance as other factors are introduced into the 

model and there is no significant relationship between distance to school and reading ability or 
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basic vocabulary skills. Together, these findings suggest that greater distance to school alone is 

not a significant pathway to improve educational outcomes for disadvantaged students. 

Consequently, school choice programs that seek to improve educational outcomes by 

transporting students farther distances to school may not be significantly effective in improving 

educational ability.   

The ecological framework highlights the importance of various environments students 

encounter as they matriculate through schooling, including family (the microsystem), school (the 

mesosystem), and neighborhood level factors (the macrosystem). Concurrent with previous 

research, results indicated that students from families with higher incomes achieve higher scores 

on all three Woodcock-Johnson Tests of Achievement highlighting the importance of family 

resources in educational attainment (Bowles, 2014; Tarasawa, 2012; Roscigno, Tomaskovic-

Devey & Crowley, 2006; Wiener 2007). Findings also supported previous research that found a 

significant, positive relationship between parental involvement and cognitive child development 

given the significant association between parental involvement and scores on the Letter-Word 

Identification assessment, which measures basic vocabulary skills (Walker, Shenker & Hoover-

Dempsey, 2010). Similarly, perceptions of the school environment is associated with 

significantly higher scores on the Applied Problems assessment and the Letter-Word 

Identification assessment (Brown & Medway, 2007; Koth, Bradshaw, & Leaf, 2008). 

Furthermore, as supported by previous research, results found that both neighborhood-level 

racial segregation and neighborhood-level income segregation are associated with lower scores 

on the Passage Comprehension assessment and the Applied Problems assessment (Reardon & 

Owens 2014; Orfield, 2011). In accordance with the tenets of the ecological framework, family-

level, school-level, and neighborhood-level characteristics are significantly associated with 
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higher scores on the three Woodcock-Johnson Tests of Achievement. The current study adds to 

previous knowledge regarding factors related to educational attainment by highlighting the 

importance of distance to school in addition to these relationships. 

  

Research Question #3: Do parent involvement and neighborhood poverty level moderate 

the relationship between distance to school and reading and math ability? 

The final research question sought to investigate if neighborhood segregation and 

parental involvement moderate the relationship between distance to school and education 

outcomes. Results reveal that distance to school appears to moderate the significant relationship 

between neighborhood segregation and scores on the Applied Problems assessment. The 

interaction term between income segregation and distance is significantly related to scores on the 

Applied Problems assessment. Additionally, the interaction term between racial segregation and 

distance is significantly related to scores on the Applied Problems assessment. The interaction 

between parental involvement and distance was not significantly related to scores on the Letter-

Word Identification assessment.  

Results from these models indicate that students who live in highly segregated 

neighborhoods by income score approximately 89 points lower on tests of mathematical ability. 

The interaction between neighborhood income segregation and distance is associated with 

approximately 58 points higher on tests of mathematical ability.  These findings suggest that 

students who live in similarly segregated neighborhoods by income, but travel greater distances 

to school, score significantly higher on tests of mathematical ability. However, the magnitude of 

the effect of the interaction between neighborhood income segregation and distance is not large 

enough to completely offset the negative relationship between neighborhood income segregation 
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and lower educational outcomes. Previous research has highlighted the relationship between 

neighborhood poverty and poor educational outcomes (Jarret 1997; Gosa & Alexander, 2007; 

Galster et al., 2007) through mechanisms such as higher levels of exposure to violence that 

inhibit students from concentrating on school as well as social norms that are not supportive of 

educational attainment (Galster et al., 2007). These results suggest that neighborhood income 

segregation continues to be a significant barrier to higher educational outcomes. Similarly, 

results from these models indicate that students who live in highly segregated neighborhoods by 

race score approximately 54 points lower on tests of mathematical ability. The interaction 

between neighborhood racial segregation and distance is associated with approximately 33 points 

higher on tests of mathematical ability. Again, the magnitude of the effect of the interaction 

between neighborhood racial segregation and distance is not large enough to completely offset 

the negative relationship between neighborhood racial segregation and lower educational 

outcomes. Thus, student mobility programs that target students living in segregated 

neighborhoods may be effective in helping to partially improve their mathematical scores, 

however, students living in segregated neighborhoods continue to score lower on all three tests 

of achievement as compared to students living in less segregated neighborhoods. Findings 

suggest that additional interventions, such as after-school programming and/or tutoring 

services/resources, should be implemented to improve the educational outcomes for students 

living in highly segregated neighborhoods by both race and class.  

Previous research has also highlighted the association between neighborhood segregation 

and school segregation as they relate to education outcomes (Johnson, 2012; Mayer, 2002; 

Orfield, 1993). Economically segregated neighborhoods lead to economically segregated public 

schools that draw students from nearby households (Johnson, 2012), and highly segregated 
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schools are associated with lower educational attainment (Quillan, 2014).  Findings from this 

study suggest that greater distance to school moderates the significant, negative relationship 

between neighborhood segregation by both race and income; however, this effect does not fully 

minimize the negative association between neighborhood segregation and educational outcomes. 

Therefore, greater distance to school alone, or school choice programs designed to increase 

distance school for students in disadvantaged areas, is not sufficient to improve the educational 

outcomes of students within disadvantaged neighborhoods. Additional educational supports must 

be implemented in order to significantly reduce the long-standing achievement gap in education. 

The spatial mismatch hypothesis asserts that greater distance between residential location 

and the locations of important resources leads to greater spatial mismatch, which further 

disadvantages isolated, vulnerable individuals (Gobillon & Selod, 2014). The findings from this 

study support the hypothesis that students who live in segregated areas achieve lower on tests of 

achievement. These findings suggest that students who live in segregated neighborhoods and are 

able to overcome the spatial mismatch between home locations and optimal school locations by 

traveling farther distances to school minimize, to some degree, the educational disadvantage they 

encounter by living in segregated neighborhoods. However, students who live in segregated 

neighborhoods and travel farther distances to school still continue to score lower on tests of 

achievement in comparison to students who do not live in segregated communities. Further, 

students who continue to live in segregated neighborhoods and are unable to access better 

schools that are farther away, continue to be disadvantaged academically. Thus, neighborhood 

segregation by both race and income is a significant barrier to successful educational 

achievement, despite the positive, significant relationship between distance to school and 

mathematical ability. Interventions designed to alleviate the relationship between neighborhood 
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segregation and education outcomes remain elusive (Reardon & Owens, 2014; Reardon, 2011) 

and additional policies and programs should be implemented to assist students in disadvantaged 

neighborhoods beyond programs that encourage students to travel for their education.  

Additional interventions such as after-school programs and socio-emotional supports for students 

may help to improve students overall educational attainment (Sandel et al., 2016; Fryer & Katz, 

2013). 

The interaction between parental involvement and distance was not significantly related 

to scores on the Letter-Word Identification assessment.  These findings suggest that the positive, 

significant relationship between parental involvement and basic vocabulary skills is not 

significantly different at various degrees of distance to school. Thus, parental involvement 

continues to be a key feature of positive basic vocabulary learning among children (Walker, 

Shenker & Hoover-Dempsey, 2010), and programs that may or may not support increased 

distance to school will not significantly alter the value of parental involvement as it relates to 

education outcomes for students. Policies and programs that encourage parental involvement 

should continue to be implemented, particularly for disadvantaged students (Williams & 

Sanchez, 2013; Gonzalez et al., 2013). 

 
 
Strengths and Limitations 

 

Strengths 

 There are several factors that strengthen the proposed study. First, the study addresses a 

gap in knowledge surrounding the relationship between distance and educational outcomes for 

students. While previous research has investigated the relationship between student mobility 

programs and school composition, this study explicitly examined the relationship between 
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distance to school and education outcomes in order to better illuminate the efficacy of student 

mobility options in improving educational outcomes for students. The current study is an attempt 

to better understand this relationship and add to current knowledge regarding the efficacy of 

mobility options designed to improve students’ education outcomes. Prior research suggested 

that increased travel leads to less segregated learning environments (Koedel, 2009), but it was 

previously unknown if increased travel leads to better outcomes. This approach has shed greater 

light on how programs designed to decrease spatial inequality through increased travel operate in 

relation to student educational outcomes. In doing so, this study has advanced knowledge that 

informs educational policies seeking to improve academic outcomes for disadvantaged students.  

Another strength of the current study is the evaluation of neighborhood segregation by 

both race and income. Rather than employ a composite segregation index, the current study 

sought to individually examine the differential relationships between two types of neighborhood 

segregation (race and income) in order to carefully examine the relationships between 

neighborhood segregation, distance to school, and educational outcomes.  

The study also employed child sample weights in order to account for sibling clusters 

within families. The weights adjust for over-sampling by strata, for the household selection 

probabilities by tract, for the tract-specific rates of over-sampling of households with children 

and of household non-response, and for the dependence of the sibling respondent on the 

randomly selected child (Peterson, 2012; Peterson, 2004). The use of the child weights will best 

yield results representative of the greater population of Los Angeles  

The current study also examined the role of distance to school in an urban sprawl, Los 

Angeles County, California. Student mobility programs that encourage students to travel for their 

education are on the rise, despite an absence of knowledge on the relationship between distance 
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to school and student outcomes. Mobility programs in the region such as the Open Enrollment 

Program in Los Angeles’ Unified School District (LAUSD) that allow students in poor-

performing schools to travel for their education are apparent throughout the region (Ozek, 2009). 

This study helps to highlight important relationships related to the implementation of similar 

programs in the region.  

An investigation of the interaction between distance and two important factors related to 

education, neighborhood segregation and parental involvement, has also helped to shed light on 

the processes by which students navigate educational opportunity. In addition to examining the 

direct effect of these relationships on educational outcomes, this study also sought to measure the 

indirect effect of distance on factors commonly associated with educational achievement. 

Combined, these approaches have allowed for a thorough examination of important factors 

related to educational attainment that will help inform current policy and practice designed to 

improve educational outcomes for disadvantaged groups.  

Limitations 

 There are limitations that restrict generalizability of these results to the greater population 

of individuals. First, distance traveled to school is calculated in miles. While this scale is 

appropriate for analysis of a large urban sprawl such as Los Angeles County, this measurement 

may not be equally relevant to other locales. Thus, the generalizability of study results to other 

regions may be limited.    

Missing data analyses were performed to identify any source of potential bias associated 

with item non-response. There are significant differences among two of the Woodcock Johnson 

Tests of Achievement, specifically the Applied Problems assessment and the Passage 

Comprehension assessment. Those individuals who answered each survey item scored, on 
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average, 5 points higher on the Applied Problems assessment and approximately 3 points higher, 

on average, on the Passage Comprehension assessment in comparison to individuals with 

missing responses. There were also significant differences in age, parental attendance at school 

events, and children’s perceptions of teacher concern. Thus, missing data may be a potential 

source of bias in the current study.  

The current sample is also largely Latino (N=711) and thus inves 

 In addition, there was error in the CAPI software skip programming. The survey 

incorrectly skipped parts of the Parent Survey that asked questions about parental involvement 

for 250 cases. Separate analyses were performed on the subsample of respondents who answered 

all of the parental involvement questions to minimize the impact of this limitation.  

 
Implications for Social Work 

 

Positive education outcomes are associated with a variety of social welfare outcomes 

including better developmental behaviors and cognitive development, higher labor market 

productivity, and overall increased earnings related to economic attainment (Cohen & Syme, 

2013; Muennig, 2007; Muennig, Johnson & Wilde, 2011; McClendon, Kuo, & Raley, 2014; 

Wolfe & Havemen, 2002; Moffitt, 1993).  Vulnerable students, including those from low-income 

families and students who live in highly segregated areas, are routinely disadvantaged in their 

pursuit of optimal educational outcomes. Thus, programs and policies designed to improve 

educational outcomes, particularly for disadvantaged students, should be created, implemented, 

and evaluated in an effort to improve associated social welfare outcomes. 

The findings from this study support previous research that acknowledges a negative 

relationship between household family income, income segregation, racial segregation, and 

educational outcomes. This study adds to existing knowledge by incorporating an explicit 
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analysis of distance to school in an examination of these relationships. Findings reveal that a 

greater distance to school significantly moderates the negative, significant relationship between 

neighborhood segregation and mathematical outcomes.  

Student mobility programs that seek to transport students across neighborhoods have long 

been identified as a viable option to achieve desegregation in public schools (Orfield, 1978). 

Given the significant relationship between a greater distance to school and mathematical 

outcomes, and the significant interaction between distance and neighborhood segregation 

(income and racial) on mathematical outcomes, the findings from this study suggest that policies 

seeking to improve educational outcomes for students in segregated neighborhoods should, thus, 

attempt to provide access to better schooling options. Some scholars advocate for school 

mobility programs that provide free transportation and outreach to low-income communities in 

order to increase access to higher-performing students and better educational environments 

(Koedel, Betts, Rice, & Zau, 2009), and these findings support those suggestions.  

While programs designed to increase mobility options for vulnerable students seem to be 

a viable pathway to improving their educational outcomes, policy makers and school social 

workers should also consider the concentrated disadvantage that may remain in highly 

segregated neighborhoods and schools. Schools that fail to provide accessible transportation, or 

neighborhoods with limited public transport options, may disadvantage students in need who live 

in segregated neighborhoods (Orfield, 2011; Williams & Sanchez, 2013). School social workers 

employed in disadvantaged neighborhoods should be aware of the barriers their students may 

face in their pursuit of an education. In accordance with a qualitative study of parents in Los 

Angeles in which respondents expressed difficulty managing far distances between home and 

school (Andre-Bechely, 2007), school social workers also should be cognizant of barriers parents 
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encounter as they educate their children. Thus, while it is important to provide transportation 

options and access to better school choice options for students who live in segregated 

neighborhoods, it is also important to continue to improve upon public schools that remain 

segregated communities and provide supports for students who face barriers to their education 

largely as a result of their residential neighborhoods.   

Parents seeking the best educational environments for their children to help ensure later 

life success should be aware of the findings from this study so they are better able to make 

informed decisions about their children’s school choices. Likewise, policy makers and school 

social workers should be aware of these findings as they shape educational programming and 

attempt to improve educational outcomes for all students.  

Directions for Future Research 

 Findings from this study suggest a myriad of opportunities for future research. First, 

additional investigations into the current nature of these relationships in a variety of urban 

settings are warranted. Data utilized in this study draw from RAND’s Los Angeles Family and 

Neighborhood Survey, Wave 2, collected in Los Angeles County during 2006-2007. Additional 

analyses should be conducted to investigate if the relationships found in this study maintain in 

other settings, such as different regions or urban environments. As policymakers continue to 

expand programs that encourage intra-district mobility options (Dauter & Fuller, 2011; Fuller, 

2009), continued analyses of these relationships are warranted. A nuanced understanding of the 

relationship between neighborhood disadvantage, income inequality, racial inequality and 

educational inequality as it relates to education outcomes for students is imperative to improving 

outcomes for disadvantaged students.  
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 Secondly, research that seeks to better understand additional protective factors that may 

moderate the negative relationship between neighborhood segregation and educational outcomes 

for students is necessary. Although some students may be able to successfully navigate their 

neighborhoods in an attempt to reach better schoolings options, there continue to be students 

who live in highly segregated neighborhoods and remain in highly segregated schools. Thus, the 

exploration and identification of protective factors that help improve the outcomes for these 

students is essential. Furthermore, given the continued achievement gap in education, ethnic and 

cultural differences among these relationships should also be explored.  

 Additionally, recent research on neighborhood effects has expanded to include the 

multiple locations in which individuals spend their time beyond the residential neighborhood 

(Freisthler, Thomas, Curry, & Price-Wolf, 2015; Wolf, Freisthler, Kepple, & Chavez, 2015). 

Given that students often spend their time in a variety of locations (e.g. school, home, close 

friend’s house, extracurricular activities such as camp and sporting events), students may be 

exposed to different peer groups and environments that are associated with academic behavior. 

Additional research that explores the activity spaces of students in order to more fully investigate 

the relationship between neighborhood conditions and academic outcomes is needed.  

Finally, research should expand to investigate concentrated disadvantage within school 

districts and its relationship to student outcomes.  School districts are a particularly important 

spatial unit as they determine the availability and distribution of resources to schools, but little is 

known about the level of segregation (income and racial) across and within school districts and 

whether this has changed over time. Investigations into the distribution of income inequality and 

racial inequality across school districts as they relate to academic outcomes for students are 

warranted, including an examination of the potential differential relationship across ethnic and 
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cultural indicators. Continuing to build upon existing knowledge in order to increase educational 

outcomes for vulnerable students is crucial to help close the longstanding gap in achievement. 
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APPENDIX 

 

A. Research Question #1 – The Relationship between Distance, Student Characteristics, 

Income Segregation and Racial Segregation 

 
Model 1  - Distance & Student Characteristics                          Model 2 – Distance & Income segregation 

                

 

Model 3 - Distance & Racial segregation                         

 

 

 

Figure 3 – Residual verus Predicted Values for Research Question #1 Models 
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Figure 4 - Graphs of Residual Values for Research Question #1 Models     
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B.  Research Question #2 – The Relationship between Woodcock Johnson Tests of 

Achievement, Distance, Student Characteristics, Income Segregation, and Racial 

Segregation 

 
B.1 Applied Problems Assessment and Distance to school 

           

Model 2 – Distance & Student Characteristics                                                                            Model 3 – Distance, Student Characteristics & School Satisfaction   

 

                           

Model 4- Distance, Student Charac., School Satisfaction,& IncomeSeg           Model 5 – Distance, Student Charac. School Satisfaction, Race Seg. 

Figure 5 – Residuals versus Predicted Values for Applied Problems Assessment Models 
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                     Model 1                                            Model 2 

     

                         

Model 3      Model 4 

             

Figure 6 – Graphs of Residual Values for Applied Problems Assessment Models 
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B.2 Passage Comprehension Assessment and Distance to School 

 

                     
Model 1 – Distance & Student Characteristics                                                Model 2 – Distance, Student Characteristics & School Satisfaction   

 

                      
                    
Model 3- Distance, Student Charac, School Satisfaction,& IncomeSeg     Model 5 – Distance, Student Charac, School Satisfaction, Race Seg. 

Figure 7 - Residuals versus Predicted Values for Passage Comprehension Assessment Models 
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Model 1      Model 2 

       

 

             
Model 3      Model 4 

          
Figure 8- Graphs of Residual Values for Passage Comprehension Assessment Models 
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B.3 Letter-Word Identification Assessment and Distance to School 

 

              

Model 1 – Distance & Student Characteristics                                                                     Model 2 – Distance, Student Characteristics & School Satisfaction   

              

Model 3- Distance, Student Charac., School Satisfaction,& IncomeSeg                    Model 4 – Distance, Student Charac, School Satisfaction, Race Seg.  

Figure 9 - Residuals versus Predicted Values for Letter-Word Identification Assessment Models 
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Model 1      Model 2 

 

          
Model 3      Model 4  

Figure 10 - Graphs of Residual Values for Letter-Word Identification Assessment Models 
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C. Research Question #3 – The Relationship between Woodcock Johnson Tests of 

Achievement, Distance, Student Characteristics, Income Segregation, and Racial 

Segregation 

 
C.1 Applied Problems Assessment and the Interaction between distance and neighborhood 

segregation 

 

                     
Model 1 – Income Seg & Income Seg x Distance                                                          Model 2 – Race Seg & Race Sex X Distance.               

Figure 11 – Residual versus Predicted Values for Applied Problems Assessment Models 

 

 

 

 

               
Model 1     Model 2                

Figure 12 – Graphs of Residual Values for Applied Problems Assessment Models 
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C.2 Passage Comprehension Assessment and the Interaction between distance and 

neighborhood segregation 

 

Model Assumptions 

 Prior to interpretation of model results, procedures were performed to test the 

assumptions of the regression analysis for the proposed model. Figure 11 displays the plot of 

residual and predicted values for all 4 models. There are no apparent outliers and there is no 

indication of heteroskedasticity. The residuals are also normally distributed as displayed by 

Figure 12. Further, the Breush-Pagan test is not significant indicating that there is no 

heteroskedasticity (p = 0.38). 

  

                       
Model 1 – Income Seg & Income Seg x Distance                                Model 2 – Income Seg & Income Seg x Distance, & Student Charac.                    

Figure 13 – Residual versus Predicted Values for Passage Comprehension Assessment Models 

 

 

 

                       
Model 1                  Model 2 

                      
Figure 14 – Graphs of Residual Values for Passage Comprehension Assessment Models 
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C.3 Letter-Word Identification Assessment and the Interaction between distance and 

neighborhood segregation 

 

       

Model 1 – Parent inv. & Income Segregation           Model 2 – Parent inv. & Race Segregation 

                      
Figure 15 – Residual versus Predicted Values for Letter-Word Identification Models 

 

 

                
  Model 1                                       Model 2 

                     
Figure 16 – Graphs of  Residual Values for Letter-Word Identification Models
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Appendix D 
Table 13: Correlations between Study Variables 

 

Applied 
Problems 

Passage 
Comprehe-

nsion 

Letter-
Word 

Identifica-
tion 

Log of 
Distance 

Log of 
Family 
Income 

Racial 
Segregatio

n Index 

Income 
Segregation 

Index 
Age 

School 
Satisfac-

tion 

Parental 
Involve-

ment 

Applied 
Problems 

1.00          

Passage 
Comprehens

ion 
0.66*** 1.00         

Letter-Word 
Identificatio

n 
0.52*** 0.55*** 1.00        

Log of 
Distance 

0.03 0.06 0.01 1.00       

Log of 
Family 
Income 

0.22*** 0.19*** 0.23*** 0.05 1.00      

Racial 
Segregation 

Index 
0.01 0.03 0.04 0.01 0.17*** 1.00     

Income 
Segregation 

Index 
0.02 0.04 0.05 0.01 0.18*** 0.98*** 1.00    

Age -0.24*** -0.06*** -0.08* 0.31*** 0.02 -0.01 -0.02 1.00   

School 
Satisfaction 

Scale 
0.14*** 0.06 0.09* -0.01 -0.01 0.01 0.01 -0.26*** 1.00  

Parent 
Involvement 

Scale 
0.16*** 0.15** 0.19*** 0.08* 0.09* -0.01 -0.01 -0.29*** 0.11** 1.00 

***p < 0.001 
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