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Abstract Each year, 1.3 million students fail to graduate,

dropping the United States’ high school graduation rate to

69%. One of the most salient predictors of high school

dropout is socio-economic status (SES), which makes

important an improved understanding of the reasons why

SES affects educational outcomes. In this study, multilevel

mediation models were utilized to examine parental

investment in school as a mediator of the relationship

between SES and educational outcomes among an ethni-

cally diverse sample of 64,350 7th to 9th grade students

from 199 rural communities and towns in the U.S. (50%

male, 63% non-Hispanic White). These relationships were

assessed at the individual and school district level. Results

indicate that parental investment is an important mediator

at both levels. Within school districts, 28% of the effect of

SES on the expectation to graduate from high school is

mediated by perceived parental investment. Between

school districts, 60% of the effect of concentrated disad-

vantage on the district’s high school graduation rate and

nearly all (87%) of the effect of concentrated disadvantage

on the average expectation to graduate from high school

among students in the district is mediated by perceived

parental investment. Implications for prevention are

discussed.

Keywords Parental investment in school � Family

processes � Poverty � Dropout � Rural

Introduction

Each year, 1.3 million students fail to graduate and recent

estimates indicate that only 69% of youth in American

schools graduate on time and with a regular diploma

(Diplomas Count 2009). This statistic is alarming, espe-

cially when considering the deleterious short and long term

consequences of dropping out of high school, conse-

quences that extend to the individual, their family, and

society at large. These consequences include substantially

lower earnings over the life course (Rouse 2005), poorer

health (Muennig 2005), more dependence on public assis-

tance (Waldfogel et al. 2005), and increased likelihood of

involvement in crime and incarceration (Moretti 2005).

Indeed, prevention of school dropout is a major public

health concern.

One of the most salient predictors of high school drop-

out is socio-economic status (SES) and this relationship is

evident at both the individual level (Hauser et al. 2004;

Ingels et al. 2002) and school (or school district) level

(Balfanz 2007; Civil Rights Project 2005). That is, students

from lower socio-economic backgrounds drop out of

school at a higher rate than students from higher socio-

economic backgrounds, and schools or school districts that

serve a higher proportion of youth from lower socio-eco-

nomic backgrounds have a substantially higher dropout

rate. Clearly, SES exerts a formidable effect on the like-

lihood that an individual will graduate from high school

and the graduation rate of a school or school district.

A negative relationship between SES and educational

expectations has also been observed among younger stu-

dents (Brantlinger 1992; Kao and Tienda 1988; McLoyd

and Jozefowicz 1996; Mello 2009; St-Hilaire 2002). This is

an important point because a student’s academic expecta-

tions or aspirations are strong predictors of their eventual
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educational attainment (Eccles et al. 1998). This link

between SES and early educational expectations may hold

important implications for prevention/intervention. Earlier

intervention with students who hold low educational

expectations may be more fruitful than trying to mitigate

the ill-effects of high school dropout after it occurs.

Prevention of Academic Underachievement and High

School Dropout

Academic underachievement is a primary precursor to

eventual dropout. Much of the prior research examining

disparities in educational outcomes as a function of SES

has focused on the effectiveness of schools (Rumberger

and Arellano-Anguiano 2004), yet a landmark study by

Coleman (1990) found that schools accounted for only

5–38% of the total variation in student test scores. Clearly a

large proportion of variance in academic achievement can

be attributed to factors external to the school itself. Mul-

tiple subsequent studies have also found that a greater

proportion of the variance in test scores lies within schools

than between schools (Rumberger and Arellano-Anguiano

2004). Perhaps the most influential context outside of the

school that affects academic achievement is the family

(Booth and Dunn 1996; Bradley et al. 2001; Crosnoe 2001;

Dearing et al. 2006; Epstein and Sheldon 2002; Fan and

Chen 2001). In this manuscript we consider one potentially

modifiable aspect of family influences on students’ edu-

cational outcomes—parental investment in their child’s

education. Specifically, we will assess the extent to which

parental investment (as perceived by the child) mediates

(i.e., explains) the effects of socio-economic indicators on

educational outcomes at both the individual and school

district level among youth residing in rural communities

and towns in the U.S. If perceived parental investment

emerges as a mediator, then a stronger focus on the

enhancement of parental investment as a prevention

mechanism is warranted.

The Definition of Parental Investment

The study of parental investment in a child’s schooling is a

relatively new field, and definitions of parental investment

tend to vary across discipline and are still emerging in the

literature (Hill and Chao 2009a). For example, The No

Child Left Behind Act of 2001 (2002) requires schools to

engage in and promote what they call parental involve-

ment, defined as ‘‘the participation of parents in regular,

two-way and meaningful communication involving student

academic learning and other school activities.’’ Alterna-

tively, economists often consider parental investment in

collective terms rather than mechanisms employed by

individual parents (Hill and Chao 2009a). As a critical

mass or active group of parents form to influence the

school or school district policies and practices, parents gain

a voice in determining the direction of school programs,

practices, and policies—all of which may have a positive

effect on the educational outcomes of the entire student

body. On the other hand, psychologists tend to focus on

individual parents’ investment in their child’s schooling,

with specific attention paid to behavioral involvement,

cognitive/intellectual stimulation, and personal endorse-

ment of academic achievement (Hill and Chao 2009a).

Behavioral involvement is defined by parents’ actions,

including volunteering at school, helping with homework,

and keeping an open communication flow with the school.

Cognitive/intellectual stimulation captures the extent to

which parents expose their children to learning develop-

ment opportunities, including extracurricular activities,

trips to libraries and museums, current events, intellectu-

ally stimulating discussions, and learning materials.

Finally, personal endorsement reflects the extent to which

parents perceive school as important and valuable, hold a

favorable attitude toward school, and have high academic

aspirations for their child. While the definition of parental

investment is rather broad, the study of it is emerging in

multiple disciplines, and further work to craft a compre-

hensive definition and develop valid and reliable measures

is needed. Studies that examine components of parental

investment will move this work forward.

The Relationship Between Parental Investment During

Middle School and Educational Outcomes

A recent review by Hill and Tyson (2009) demonstrates

that there is a strong relationship between parental invest-

ment during middle school and educational outcomes. Both

cross-sectional and longitudinal studies indicate that higher

levels of parental investment in school are associated with

better academic achievement for students. For example, the

review indicates that parental investment is associated with

better academic skills, social competence, loftier future

aspirations, and increased homework completion. Based on

this work, we can hypothesize that enhancement of parental

investment may have beneficial effects on a child’s aca-

demic achievement, although experimental work is needed

to determine if this effect is causal.

A great deal of the work in this area has considered one

particular type of parental investment–parental involvement

at school. Hill and Taylor (2004) describe two main mech-

anisms through which this type of investment affects aca-

demic achievement. The first is referred to as social capital.

When parents are involved in their child’s school, they gain

critical skills and information that better equip them to assist

their children in school-related activities. As parents interact

with school personnel, they learn information about the
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school’s expectations for academic achievement and student

behavior, which better prepares parents to augment stu-

dents’ learning at home. The second mechanism is social

control, defined as families and schools working together to

build a consensus about appropriate behavior that can be

effectively communicated to students at both home and

school. When parents and schools agree on priorities, stu-

dents receive clear and salient messages about their aca-

demic responsibilities. Beyond actual involvement at

school, the child’s perception that their parents expect

school success and positive behavior at school (e.g., com-

pletion of homework, success on exams, positive behavior at

school, and ultimately graduating from high school) is also a

form of social control. This premise is in line with the social

development model (Hawkins and Weis 1985), which

indicates that children are motivated to conform to the

norms and standards put forth by pro-social entities in their

lives, in this case their family and school. Through these

mechanisms, parental investment in school is associated

with better educational outcomes for adolescents (Hill and

Tyson 2009).

Motivation for Parental Investment

Hoover-Dempsey and colleagues (Hoover-Dempsey et al.

2005, 2009; Hoover-Dempsey and Sandler 1997) indicate

that parents become involved and invested in their ado-

lescent’s schooling for a variety of reasons. First, personal

motivators, such as role-construction (i.e., perception that it

is a parent’s responsibility to be invested), drive many

parents to be actively invested. Second, family demo-

graphic variables and life experiences impact parental

investment. For example, SES, a parent’s own educational

experiences, cultural norms, parental knowledge/skills to

promote academic achievement, and parents’ available

time and energy are all related to parental investment.

Finally, the extent to which a parent feels welcome at the

school can significantly impact their involvement in school

meetings, volunteer activities, and other school events.

These factors come together to predict whether or not, and

the extent to which, a parent is invested in their child’s

schooling.

Socio-Economic Status and Parental Investment

Research indicates that some forms of parental investment

in school tend to be lower among lower SES families

(Grolnick and Slowiaczek 1994; Lareau 2004); however,

little is known about these relationships among adoles-

cents. That is, while both SES and parental investment are

related to educational outcomes, there is little information

about the extent to which parental investment may play a

role in the relationship between SES and educational

outcomes during adolescence. Moreover, as described

previously, there is strong evidence that SES is related to

educational outcomes at both the individual level (e.g.,

youth from lower SES families are more likely to drop out

of school) and the school district level (concentrated socio-

economic disadvantage in a community is associated with a

higher rate of dropout). However, we do not know if

parental investment may mediate these effects at either or

both levels. This is important work because identification

of modifiable mediators, like parental investment, offers

important implications for prevention and intervention.

Parental Investment and Academic Achievement

Among Rural-Dwelling Adolescents

People often assume that low graduation rates are a chal-

lenge faced primarily by inner city schools, and most

previous research has focused on this specific area (Zehr

2010). However, recent research shows that academic

underachievement and high dropout rates are not solely an

inner city problem. These same problems exist in rural

America. Schools in rural communities and towns cater to

the same underserved sections of the population as their

urban counterparts, including poor and minority students,

who are at the highest risk of underachievement and

dropping out. For example, while overall graduation rates

in rural schools are higher than urban schools (73% com-

pared to 59%), graduation rates for minorities are similar,

including 54% for rural Blacks. Furthermore, rural schools

have the highest population of American Indian students,

only 51% of whom ever obtain a high school degree. In

fact, more than 20% of the nation’s two thousand poorest-

performing high schools are located in rural areas (Alliance

for Excellent Education 2010). Unfortunately, little

research has focused on high school dropout outside of

urban and suburban areas. This dearth of research is

especially problematic in light of the fact that 3.4 million

American students currently attend rural high schools, and

that number is on the rise (Alliance for Excellent Education

2010). With so many students attending rural high schools,

the challenges they face do not merely represent a regional

problem- the problems affect the future of the next gen-

eration of Americans, and thus America as a whole.

Therefore, more work that focuses specifically on students

in rural communities and towns is needed.

Objectives of the Current Study

Given the paucity of research assessing the relationship

between socio-economic indicators and educational out-

comes in smaller communities and towns in America, the

first objective of this study is to simply present the simple
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and adjusted correlations between these constructs at each

level of the model (i.e., individual and school district). We

hypothesize that a significant negative effect between

socio-economic indicators and educational outcomes will

be apparent at each level. That is, lower SES students will

hold a lower expectation to graduate from high school and

school districts located in communities with more con-

centrated disadvantage will have, on average, students with

lower high school graduation expectations and a lower

overall estimated graduation rate.

We then extend this model by assessing perceived

parental investment as a mediator of the relationship

between socio-economic indicators and educational out-

comes. If perceived parental investment emerges as a

mediator, then it suggests that enhancement of parental

investment could potentially improve educational expec-

tations and graduation rates, and further studies to deter-

mine if the mediation effect is causal are warranted.

However, if perceived parental investment does not

mediate the effect of socio-economic indicators and edu-

cational outcomes (or only partially mediates), then it

points to the need for further research to determine which

variables do mediate these effects, that is, which variables

explain why socio-economic indicators predict educational

outcomes. We assess these effects within a multilevel

context. At the individual level (i.e., Level 1), we

hypothesize that the effect of SES on the expectation to

graduate from high school is mediated (i.e., explained) in

part by perceived parental investment in school (i.e., ado-

lescents’ perception that their parents are invested in their

schooling). At the school district level (i.e., Level 2), we

hypothesize that the effect of concentrated disadvantage on

both the district’s high school graduation rate and the

average expectation to graduate from high school are

mediated in part by the average level of perceived parental

investment among students in the district.

Methods

Participants

Participants in this study were 64,350 male and female 7th

to 9th grade students from 199 school districts located in

rural communities and towns across the contiguous United

States who took place in a study of substance use between

1996 and 2000 (see Stanley et al. 2008, for details on the

study design). Within each community, surveys were

administered at one public high school and the associated

feeder schools. In the few cases where there was more than

one high school in the community, the high school deter-

mined to be the most representative socio-demographically

of the community was chosen.

Procedures

Anonymous surveys were given with passive parental

consent, and procedures ensured complete confidentiality.

The protocol was approved by the Institutional Review

Board at Colorado State University. Across schools, the

percent of students surveyed ranged from 75–100% of the

total student body. All data were collected using a paper

and pencil survey that was conducted during school hours.

The 99-item instrument, titled the Community Drug and

Alcohol Survey (CDAS), asked a variety of questions

related to substance use, school attachment, relationships

with family and peers, and other individual risk factors for

substance use. These survey items were derived from either

The American Drug and Alcohol Survey, by E. R. Oetting,

F. Beauvais, and R. Edwards, 1984, Fort Collins, CO:

Rocky Mountain Behavioral Science Institute (RMBSI),

copyright 1984 by RMBSI, or The Prevention Planning

Survey, by E. R. Oetting, R. Edwards, and F. Beauvais,

1996, Fort Collins, CO: RMBSI, copyright 1996 by

RMBSI.

Measures

Low SES

Taken from the CDAS, low SES is a composite measure

made up of five items: father’s years of education,

mother’s years of education, the adolescent’s perception of

the family’s wealth (‘‘Is your family’’…1 = very rich,

2 = rich, 3 = average, 4 = poor, 5 = very poor), the

adolescent’s perception that the family has enough money

to buy the things they want (1 = yes, all of the time,

2 = yes, most of the time, 3 = some of the time,

4 = almost never), and the adolescent’s perception that the

family has enough money to buy the things they need

(1 = yes, all of the time, 2 = yes, most of the time,

3 = some of the time, 4 = almost never). A factor analysis

was conducted on these items. A single factor emerged,

and the resulting factor score formed the Level 1 low SES

construct (standardized factor loadings for the five items

listed above, with parent education reverse coded, were

.54, .55, .47, .55, and .54, respectively), Cronbach’s

alpha = .66. This predictor was group mean centered for

analysis.

Parental Investment

Six indicators of parental investment, the mediator(s), were

measured via the CDAS. The first four consider the stu-

dents’ perceptions of how concerned their parents would be

if they skipped school (CON1), got a bad grade (CON2),

did not finish their homework (CON3), and quit school
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(CON4). For the analysis, these indicators differentiate

students who indicated their parents would care ‘‘not at all’’

or ‘‘not much’’ from those who indicated that they would

care ‘‘some’’ or ‘‘a lot.’’ The fifth and sixth indicators of

parental investment consider parental involvement. The

first item (INV1) asked ‘‘Does your family go to school

events like music programs, sports events, etc.?’’ and the

second item (INV2) asked ‘‘Does your family go to school

meetings like PTA or PTO, back to school night, etc.?’’ For

the analysis, these indicators differentiate students who

indicated that their parents do not attend these events from

those who do attend (even minimally). Chronbach’s alpha

for these items is not an appropriate assessment of scale

reliability because, as described in the Analysis section,

these six items were specified as a multilevel factor model

for binary indicators in the mediation model (Grilli and

Rampichini 2007). This method decomposes each indicator

into a within unit and between unit component. As a more

appropriate assessment of the scale properties, the factor

loadings at each level and fit statistics for the final model

are presented in the results section.

Academic Expectations to Graduate from High School

Students’ academic expectation to graduate from high

school, the Level 1 outcome, was measured with a single

item from the survey: ‘‘Will you graduate from high

school?’’ The item was measured on a 5-point scale,

1 = no chance that I will, 2 = poor chance, 3 = fair

chance, 4 = good chance, 5 = yes, I’m sure that I will.

Due to the heavy skew, this item was trichotomized in the

following manner: 2 = yes, I’m sure that I will—83% of

the students, 1 = good chance that I will—11% of the

students, and 0 = all lower responses—6% of the students.

Level 1 Demographic Control Variables

Control variables in the Level 1 model include age, gender,

and race/ethnicity (represented by 5 dummy coded vari-

ables to compare Hispanic, African American, American

Indian, Asian, and students reporting some other ethnicity

(or those not responding to the question) to non-Hispanic,

White youth). These control variables were group-mean

centered for analysis.

Concentrated Disadvantage

Level 2 variables were extracted from the National Center

for Educational Statistics (NCES) Database and the 1990

U.S. Census Database. Concentrated disadvantage, the

primary Level 2 predictor, is a six-item composite scale

made up of census variables that describe the community

hosting the school district. These variables include (1) the

per capita income; (2) the percent of adults who dropped

out of high school; (3) the percent of households that

received public assistance; (4) the percent of children under

the age of 18 who lived with a mother who was a high

school dropout, who was divorced or separated, and lived

below the 1989 poverty level; (5) the percent of households

under the poverty line; and (6) the unemployment rate. A

factor analysis was performed on these six items. The items

loaded onto a single scale (standardized factor loadings

equal .73, .77, .90, .81, .91, .68, respectively, for items 1–6

described above). Cronbach’s alpha = .91. The resultant

factor score was utilized as the Level 2 concentrated dis-

advantage indicator. This predictor was grand mean cen-

tered for analysis.

School District Graduation Rate

A four-year graduation rate based on a cohort of 9th grade

students is the optimal measure of a district’s graduation

rate. In this method, the cohort is longitudinally tracked as

it moves from 9th grade through graduation 4 years later

and an accurate assessment of the four-year graduation rate

may be calculated. However, at this point in time, few

school districts maintain and report the type of longitudinal

records necessary to accurately calculate the graduation

rate in this way. Therefore, alternative measures to estimate

a district’s graduation rate have been proposed, with the

most widely used referred to as the Cumulative Promotion

Index (CPI; Swanson 2004a, b). The CPI is available for

the past 10 years for each district with reliable data from

the Editorial Projects in Education Research Center (2010).

As described by Swanson (2004b) ‘‘the value of the CPI

indicator approximates the probability that a student

entering the ninth grade will complete high school on time

with a regular diploma…the measure does this by repre-

senting high school graduation as a stepwise process

composed of three grade-to-grade promotion transitions

(grade 9–10, 10–11, and 11–12) in addition to the ultimate

high school graduation event (grade 12 to diploma)’’

(p. 14). For example, the formula for the CPI for the 2005

graduating class is as follows:

CPI2005 ¼
E10

2006

E9
2005

� �
� E11

2006

E10
2005

� �
� E12

2006

E11
2005

� �
� G2005

E12
2005

� �

where E represents enrollment, the superscript denotes

grade level, the subscript represents the year the school

year ended (e.g., 2005 represents the 2004–2005 school

year and 2006 represents the 2005–2006 school year), and

G represents the number of students who graduated during

that year. For each grade cohort (i.e., 7th, 8th, and 9th

grade), we extracted the districts’ CPI for the year the

grade cohort should have graduated from high school, that

is, 3 years after the survey for 9th grade students, 4 years
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after the survey for 8th grade students, and 5 years after the

survey for 7th grade students. As such, for each district, we

extracted three consecutive CPI’s—one for each grade

cohort. We took the average of the three CPI scores to form

the overall CPI for each district. For purposes of analysis,

we multiplied the CPI by 100 so that it may be interpreted

as a percentage.

Level 2 Control Variables

Finally, control variables in the Level 2 model include the

per-pupil expenditure, pupil-teacher ratio, and number of

students in the district during the year of the survey. Each

of these variables was extracted from the National Center

for Educational Statistics (NCES) database. Other control

variables describe the community. The ethnic or racial

composition compares predominantly White communities

(over 60% Anglo Americans) to African American com-

munities (over 40% African Americans) and Mexican–

American communities (over 40% Mexican–Americans).

Geographic region compares the Northeast, West, Midwest,

and Southern regions of the U.S. Level of rurality compares

school districts classified by the NCES as a rural community

to those classified as a town. Given the focus on rural com-

munities and towns in this study, we excluded school dis-

tricts classified as a city or on the urban fringe of a city.

Finally, we controlled for average age of the students in the

district who completed the survey. All of these control

variables were grand mean centered for analysis. Descriptive

statistics for all variables are reported in Table 1. A corre-

lation matrix of the key variables is reported in Table 2.

Analysis

All models were estimated as random intercept multilevel

models with two levels using Mplus, Version 6.0 (Muthén

and Muthén 2007) and following the protocol for testing

multilevel mediation offered by Preacher et al. (2010).

Level 1 represents students and Level 2 represents school

districts. The hypotheses in this study assess the relation-

ship between socio-economic indicators and educational

outcomes, as well as the extent to which perceived parental

investment in school mediates (i.e., explains) this rela-

tionship. At Level 1 (the student level), parental investment

varies across students; some students report high parental

investment and some students report low parental invest-

ment. At Level 2 (school districts), we utilize the Level 1

perceived parental investment scores to indicate the com-

positional or average level of perceived parental invest-

ment among students in a particular district. This average

level varies across districts; in some districts the average

level of perceived parental investment is high and in others

it is relatively low.

We modeled the perceived parental investment items

as a multilevel factor model for binary indicators. The six

items that assess perceived parental investment in this

study were designed by the instrument developers to load

onto two separate scales. The first scale is intended to

assess what we call perceived parental concern about the

adolescent’s academic achievement. This encompasses the

four items labeled CON1-CON4 in the measurement

section and in Fig. 1. The second is a two-item scale that

measures parents’ involvement at school, that is, atten-

dance at extracurricular school events and attendance at

school meetings (labeled INV1-INV2 in the measurement

section and in Fig. 1). Following the protocol offered by

Grilli and Rampichini (2007), we examined the factor

structure of these items at each level, specifically studying

whether one or two factors should be specified at each

level. These analyses indicated that the best model for the

data included two separate but correlated latent variables

at Level 1: one for perceived parental concern (CON1-

CON4) and one for perceived parental involvement

(INV1-INV2), and one latent variable at Level 2. This

single Level 2 perceived parental investment factor ade-

quately captured the variance in the six items described

above (CON1-CON4, INV1-INV2). We retained this

factor structure for all subsequent models. The measure-

ment error is appropriately modeled in these six indicators

at Level 1 and Level 2 because parental investment is

treated as a latent construct at each level. While latent

factors at Level 1 are commonly used and understood,

latent factors at Level 2 are less commonly used and

perhaps not as well understood. In this approach, the

Level 2 parental investment factor is modeled as a latent

variable that is informed by the responses of the indi-

vidual students in the school district. This technique

avoids simply forming an aggregated mean based on the

student responses to the parental investment items and

assuming that this mean is an error-free measure of

parental investment in the district (Grilli and Rampichini

2007). It is particularly important that the mediator in a

mediation model is reliable and free of error in order to

obtain unbiased estimates of the indirect effect (Mackin-

non 2008). Therefore, this modeling approach provides a

superior assessment of parental investment at each level

than would have been obtained by modeling the manifest

items or averaged scales.

The full multilevel mediation model tested in this

study is depicted in Fig. 1. In all models the expectation

to graduate from high school and the parental investment

indicators were treated as categorical variables (binary

indicators for the parental investment items and ordered

polytomous for graduation expectation). The model

was estimated using a robust weighted least squares

estimator.
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Table 1 Descriptive statistics

M SD MIN MAX

Level 1 variables

Socio-economic status indicators

Father’s education 12.53 2.44 6.00 17.00

Mother’s education 12.69 2.36 6.00 17.00

Perception of family wealth 2.90 0.48 1.00 5.00

Perception that family can buy what they want 2.26 0.72 1.00 4.00

Perception that family can buy what they need 1.48 0.65 1.00 4.00

Parent attends school events 0.84 0.00 1.00

Parent attends school meetings 0.60 0.00 1.00

Parent cares if child skips school 0.91 0.00 1.00

Parent cares if child gets a bad grade 0.86 0.00 1.00

Parent cares if child doesn’t finish homework 0.80 0.00 1.00

Parent cares if child quits school 0.93 0.00 1.00

Student expects to graduate from high school 1.77 0.55 0.00 2.00

Age 13.70 1.08 10.00 17.00

Male 0.50 0.00 1.00

Non-Hispanic White 0.63 0.00 1.00

African American 0.16 0.00 1.00

Hispanic 0.12 0.00 1.00

Asian 0.01 0.00 1.00

American Indian 0.02 0.00 1.00

Other ethnicity or ethnicity not reported 0.06 0.00 1.00

Level 2 variables

Concentrated disadvantage indicators

Per capita income 10079.00 2833.71 4362.00 28954.00

Percent of adults who dropped out of high school 33.94 11.20 8.27 61.96

Percent of households on public assistance 10.14 5.97 0.00 32.33

Percent of families classified as at-risk 7.63 8.00 0.00 41.91

Percent of households under the poverty line 20.67 10.63 3.07 58.45

Percent of adults unemployed 7.53 4.20 0.00 24.37

Proportion of parents who attend school events 0.87 0.07 0.68 1.00

Proportion of parents who attend school meetings 0.62 0.09 0.38 0.91

Proportion of parents who care if child skips school 0.91 0.04 0.76 1.00

Proportion of parents who care if child gets a bad grade 0.86 0.04 0.71 0.96

Proportion of parents who care if child doesn’t finish homework 0.81 0.05 0.66 0.93

Proportion of parents who care if child quits school 0.93 0.05 0.75 1.00

Average expectation to graduate from high school 1.77 0.08 1.51 1.95

Cumulative Promotion Index (CPI) 71.28 12.51 30.65 98.74

Per Pupil Expenditure (PPE)* 6841.21 1509.24 4018.00 13774.00

Pupil Teacher Ratio (PTR) 14.88 2.72 4.70 21.40

Number of students in the district* 2055.95 2419.01 73.00 15258.00

Northeast region of U.S. 0.02 0.00 1.00

Midwest region of the U.S. 0.29 0.00 1.00

West region of the U.S. 0.16 0.00 1.00

South region of the U.S. 0.53 0.00 1.00

Rural district 0.70 0.00 1.00

Mexican–American community 0.13 0.00 1.00

African American community 0.17 0.00 1.00

Average age of students who completed the survey 13.74 0.24 13.18 14.40

* Variable was logged for analysis. SD is not given for binary variables and the value under M is a proportion
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Missing Data

In order to avoid losing cases with missing data on one or

more of the variables in the model, and potentially biasing

the estimates of the model, we employed multiple

imputation to impute missing data. We created ten multiply

imputed datasets using IVEware (Raghunathan et al. 2002).

Analyses were run on each of the ten imputed datasets and

the estimates were combined using the procedures outlined

by Rubin (1987).

Table 2 Correlation matrix of key study variables

1 2 3 4 5 6 7 8 9

1. Socio-economic disadvantage 1.00 -0.10 -0.14 -0.10 -0.14 -0.30 -0.25 -0.36

2. Parent cares if child skips schoola -0.69 1.00 0.79 0.74 0.92 0.35 0.26 0.30

3. Parent cares if child gets a bad gradea -0.54 0.79 1.00 0.83 0.80 0.35 0.27 0.32

4. Parent cares if child doesn’t finish homeworka -0.41 0.66 0.78 1.00 0.74 0.31 0.28 0.26

5. Parent cares if child quits schoola -0.80 0.92 0.71 0.57 1.00 0.37 0.21 0.37

6. Parent attends school eventsa -0.60 0.66 0.55 0.60 0.76 1.00 0.66 0.41

7. Parent attends school meetingsa -0.22 0.21 0.26 0.47 0.22 0.52 1.00 0.28

8. Student expects to graduate from high schoola -0.61 0.51 0.55 0.47 0.63 0.66 0.38 1.00

9. Cumulative promotion index -0.57 0.54 0.49 0.45 0.67 0.70 0.31 0.63 1.00

Within districts correlation matrix is on upper diagonal, between districts correlation matrix is on lower diagonal

All correlations are significant, p B .05

Within districts, socio-economic disadvantage is the student’s level of SES; between districts, socio-economic disadvantage is the district’s level

of concentrated disadvantage
a Within districts correlations involving these variables are polychoric, tetrachoric, or polyserial correlations

INV1 INV2CON3 CON4CON1 CON2

Within School Districts 

Between School Districts 

CON2CON1 CON4CON3

INV2INV1

Parent
Concerned

Parents’
Invested

HS Grad

HS Grad 

CPI

Low 
Family

SES

Concentrated 
Disadvantage

Parent 
Involved

-.35(.02), -.12, p<.001   

-1.02(.08), -.31, p<.001  

.10(.004), .20, p<.001 

.11(.01), .23, p<.001 

-.36(.01), -.24, p<.001  

-.34(.06), -.43, p<.001  

7.67(2.83), .45, p<.01  

.22(.05), .73, p<.001 

-.01(.02), -.05, NS 

-1.68(1.65), -.13, NS 

Fig. 1 Results of multilevel mediation model. Regression estimates

are reported as: unstandardized regression coefficient (standard error),

standardized regression coefficient. NS not significant. Within

districts, parental involvement, parental concern, and high school

graduation were regressed on age, gender, and race/ethnicity.

Between districts, parents’ investment, high school graduation

expectations, and CPI were regressed on per pupil expenditure,

pupil-teacher ratio, school size, region of the U.S., level of rurality,

type of minority community (Mexican American community, African

American community) and the average age of survey respondents.

Double headed arrows represent residual correlations. Model Fit, v2

(118) = 4166.808, CFI = .991, TLI = .986, RMSEA = .023
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Results

Direct Effects

First we examined the effects of the socio-economic indi-

cators on the educational outcomes without the inclusion of

perceived parental investment. In this direct effects model,

the Level 1 effect captures the within districts effect, that

is, the extent to which a student’s SES predicts their

expectation to graduate from high school after adjusting for

age, gender, and race/ethnicity. At Level 1, there is a sig-

nificant effect: lower SES is associated with a lower

expectation to graduate (b = -.47, se = .01, standardized

b = -.34, p \ .001).

The Level 2 model explains the between districts

effects, the extent to which concentrated disadvantage

predicts the district’s overall ability to promote and grad-

uate students (i.e., as measured by the CPI) and the average

expectation to graduate from high school in the district.

After adjusting for per-pupil expenditure, pupil teacher

ratio, school size, region, level of rurality, minority com-

munity type, and the average age of the survey respon-

dents, concentrated disadvantage is associated with both

educational outcomes, indicating that higher levels of dis-

advantage are associated with a lower CPI (b = -4.24,

se = 1.28, b = -.33, p \ .01) and a lower average

expectation to graduate from high school (b = -.08,

se = .02, b = -.37, p \ .001).

Mediated Effects

Next we added parental investment, the mediator, to the

model. The results of the model are presented in Fig. 1.

The model fits the data well as indicated by the practical fit

indices in the figure caption. The standardized factor

loadings for the indicators making up the parental invest-

ment constructs are all significant (p \ .001) at Level 1 and

2: Level 1 parental concern (CON1 = .92, CON2 = .90,

CON3 = .84, CON4 = .93), Level 1 parental involvement

(INV1 = .93, INV2 = .71), and Level 2 parental invest-

ment (CON1 = .96, CON2 = .82, CON3 = .82, CON4 =

.99, INV1 = .96, INV2 = .64).

Level 1 Mediation

First consider the mediation processes at Level 1, the

within districts model. Perceived parental concern about

academic achievement and parental involvement in school

are significantly associated with low family SES after

adjusting for the control variables. This constitutes the ‘‘a’’

effect in a mediation model (i.e., the antecedent predicting

the mediator—see MacKinnon 2008) and indicates that

youths from a lower SES family tend to report that their

parents have lower concern for their academic achievement

and are less involved in the school as compared to youths

from a higher SES family.

The ‘‘b’’ effects represent the relationship between the

mediators and the outcome. As usual in multiple regres-

sion, these estimates represent the unique effect after

adjusting for all other variables. For example, the regres-

sion coefficient for perceived parental concern represents

the unique effect after adjusting for the control variables,

low SES, and perceived parental involvement (i.e., the

other mediator). Each effect is robust and statistically

significant. Perceived parental concern and parental

involvement are both significantly related to the expecta-

tion to graduate from high school. These effects indicate

that students who report that their parents show greater

concern for their academic achievement and that their

parents are involved in school report a higher expectation

to graduate from high school.

Indirect effects to assess the extent to which parental

investment mediates the relationship between socio-eco-

nomic indicators and educational outcomes were tested

using the model constraint feature of Mplus, Version 6.0.

Both indirect effects, defined as a*b, at Level 1 are sig-

nificant: Low SES ? Parent Concern ? High School

Graduation Expectations (t = -13.75, p \ .001), Low

SES ? Parent Involved ? High School Graduation

Expectations (t = -14.96, p \ .001). Following the pro-

tocol offered by Preacher and Hayes (2008), we formally

tested the combined effect of the two mediators. The

combined effect is statistically significant (t = -20.33,

p \ .001), indicating that there is a significant indirect

effect of SES on the expectation to graduate from high

school via these two parental investment variables. It is

important to note that a direct effect of low SES on the

expectation to graduate remains, indicating that the medi-

ation is only partial. That is, part of the effect of low SES is

explained by these parental investment variables, but

another part is not. We calculated the percent of the effect

of SES on the expectation to graduate that is mediated by

the parental investment factors. These results indicate that

28% of the effect of family SES is mediated by parental

investment.

Level 2 Mediation

Now consider the mediation effects at Level 2, the between

districts model. Holding all other variables constant, the

effect of concentrated disadvantage on perceived parental

investment (i.e., the ‘‘a’’ effect) is robust and significant,

indicating that communities with higher rates of concen-

trated disadvantage have lower average levels of perceived

parental investment. We also find strong evidence for the

‘‘b’’ effect in the Level 2 mediation model. Perceived

1172 J Youth Adolescence (2011) 40:1164–1177

123



parental investment is a significant predictor of both edu-

cational outcomes, indicating that communities with higher

average levels of perceived parental investment have

higher average levels of academic expectations for high

school graduation and a higher CPI. The calculated indirect

effects (i.e., a*b) for concentrated disadvantage on both

educational outcomes via parental investment are statisti-

cally significant: CPI (t = -2.55, p \ .05), high school

graduation expectations (t = -3.74, p \ .001). This indi-

cates that the average level of perceived parental invest-

ment mediates the effect of concentrated disadvantage on

the average expectation to graduate from high school and

the district’s CPI. Some 87% of the effect of concentrated

disadvantage on the average expectation to graduate from

high school is mediated by perceived parental investment

and 60% of the effect of concentrated disadvantage on the

CPI is mediated by perceived parental investment. The

direct effect of concentrated disadvantage on these Level 2

educational outcomes is not significantly different from

zero after inclusion of perceived parental investment in the

model.

Discussion

School failure and eventual dropout are serious problems in

and of themselves, and are also associated with many

deleterious outcomes for the individual and their family–

including higher rates of crime, incarceration, teen preg-

nancy, drug abuse, suicide, unstable employment, poor

mental health, poor physical health, and low SES during

adulthood (Bridgeland et al. 2006; Moretti 2005; Muennig

2005; Rouse 2005; Waldfogel et al. 2005). One of the most

robust predictors of academic underachievement and fail-

ure to graduate from high school is low SES (Balfanz 2007;

Civil Rights Project 2005; Hauser et al. 2004; Ingels et al.

2002); however, compared to studies focused on American

cities, comparatively little research has assessed the rela-

tionship between socio-economic indicators and educa-

tional outcomes in rural America. In this study, we sought

to assess the relationship between socio-economic indica-

tors and educational outcomes at the individual and school

district level among a large, national sample of youth

residing in rural communities and towns. We hypothesized

that a strong relationship between these two constructs

would exist at each level, where students from lower SES

families would report a lower expectation to graduate from

high school and school districts in communities where

concentrated disadvantage was more prevalent would have

lower average high school graduation expectations among

7th to 9th grade students and the overall graduation rate (as

defined by the CPI) in the district would be lower. Con-

sistent with our hypotheses, socio-economic indicators are

substantially correlated with educational outcomes at each

level of the model, and these effects are maintained after

adjusting for important potential confounders. At Level 1,

the individual level, lower SES students are less certain

that they will eventually graduate from high school. At

Level 2, the school district level, a greater degree of con-

centrated disadvantage in the community is associated with

lower average high school graduation expectations as well

as a lower estimated graduation rate. Indeed, the relation-

ship between socio-economic indicators and educational

outcomes appears to extend to rural communities and

towns in the U.S.

This relationship between socio-economic indicators

and educational outcomes has been long acknowledged, yet

despite massive efforts put forth by federal programs, a

much larger portion of low SES youth (as compared to mid

and upper SES youth) continue to experience academic

difficulties and drop out of school at a substantially higher

rate (Sanders 2000). Given the central importance of edu-

cational attainment, understanding the origins of this

problem is essential for developing effective policies and

programs to change it. In this study, we sought to deter-

mine if perceived parental investment, a modifiable factor,

would mediate (i.e., explain) the relationship between

socio-economic indicators and educational outcomes.

The results of this study are consistent with our medi-

ational hypotheses. For the individual, higher SES is

associated with greater perceived parental investment and

greater perceived parental investment is associated with a

higher expectation to graduate from high school. Perceived

parental investment accounts for about 28% of the effect of

SES on the expectation to graduate from high school.

Given that SES maintains a significant direct effect, per-

ceived parental investment emerges as a partial mediator.

The multilevel analysis shows that perceived parental

investment also mediates the relationship between concen-

trated disadvantage and educational outcomes at Level 2,

the school district level. That is, concentrated disadvantage

is negatively associated with perceived parental investment

and perceived parental investment is positively associated

with high school graduation expectations as well as the

estimated graduation rate (i.e., the CPI). Across districts, the

level of concentrated disadvantage and perceived parental

investment are substantially correlated and, once perceived

parental investment is accounted for, the effect of concen-

trated disadvantage on these academic outcomes is sub-

stantially reduced. In other words, perceived parental

investment accounts for much of the relationship between

concentrated disadvantage and the considered educational

outcomes. There may, of course, be underlying factors

involved, but if so, whatever it is about a community’s level

of concentrated disadvantage that influences dropout and

high school graduation expectations, those same factors are
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highly related to the perceived parental investment variables

considered in this study.

A Cautionary Note

While the findings clearly show the critical importance of

perceived parental investment in education, there is a

considerable danger involved. It can be all too easy to

‘‘blame the parents,’’ particularly when the parents are

impoverished. Parental involvement with the schools is not

a one-sided issue. It involves an interaction between the

community, the school, and the parents. Although socio-

economic factors and parental investment are correlated,

particularly at Level 2, it is critically important to recog-

nize possible reasons for this relationship. Higher socio-

economic parents have more resources and are better able

to afford investment and involvement with the school

(Hoover-Dempsey et al. 2005). For example, it is far more

difficult for a parent working two jobs, or a work schedule

other than the typical eight to five, to attend parent-teacher

conferences or other school events. Increasing parental

involvement for economically struggling parents will

require finding ways to overcome these barriers.

Parents who have the advantage of advanced education

are likely to be more aware of the parental investment

practices that result in better achievement for youth (e.g.,

providing supplementary learning experiences, assisting

with homework, navigating the path towards graduation

and postsecondary education). They may also feel more

comfortable communicating or intervening with the school.

Parents with less educational experience may feel less

empowered, that is, less able to influence the school or their

children’s academic behaviors. These are problems that can

and should be solved through parent-focused programs.

Lower SES families may feel unwelcomed or uncom-

fortable at school (Gonzalez-DeHass and Willems 2003),

and it is imperative to recognize that low parental

involvement may be influenced by factors that are external

to the family (e.g., an inhospitable school climate, rigid

policies that may exclude the participation of some fami-

lies, language or cultural barriers). As such, in thinking

about the role of parental investment in promoting aca-

demic achievement, we must acknowledge that there are

many factors that influence the extent to which a parent

demonstrates investment in his or her child’s education,

some that are directly related to the parent and some that

are outside of the parent’s control.

Limitations

Before discussing the implications of these results, it is

important to identify the limitations. First, all variables

measured at Level 1 were self-reported by the student and

the adolescent’s perceptions of their parents’ parental

investment may not actually reflect the true investment of

the parent. However, that perceived parental investment is

strongly related to academic expectations and, if there are

differences between perception and reality, their perception

of parental investment may indeed be more important than

the actual investment. Second, our measures of parental

investment are limited to two components—perceived

parental involvement in school and perceived parental

concern about the child’s achievement (e.g., parent cares

that child completed homework). However, the literature on

parental investment identifies many aspects of investment

(Hoover-Dempsey et al. 2005), and this study is limited in

that it only considers two of these constructs. Moreover, the

measures of parental involvement represent only two pos-

sible forms of parental involvement in school programs,

meetings, and activities. Related, given the cross-sectional

nature of this study, we are unable to know if parental

involvement influences student participation in school

activities or if student participation in activities influences

parental involvement. Third, neither actual measures of

academic achievement (e.g., Grade Point Average) nor

actual dropout of individual students is available in this

study. Therefore, we must rely on academic expectations for

graduation and an estimate of the district’s graduation rate.

Despite these limitations, the findings may have important

implications for improving academic outcomes.

Implications for Prevention

A great deal of research demonstrates that the relationship

between socio-economic indicators and educational out-

comes is large and robust (Civil Rights Project 2005;

Hauser et al. 2004; Ingels et al. 2002) and in this study we

confirm that this relationship also exists in rural America.

While eliminating socio-economic disparities must be

a priority, these results show that, in terms of the effect on

the individual student, perceived parental investment in

school mediates a substantial portion of the effect of SES.

This study adds to the conviction that parents play a crit-

ically important role in the academic achievement of their

children (Hill and Taylor 2004; Hill and Tyson 2009). As a

modifiable factor, parental investment in school is a viable

target for prevention initiatives and successful interven-

tions may have the power to lessen the achievement gap

that currently exists as a function of socio-economic dis-

parities, both for individuals and for school districts.

Efforts to enhance parental investment come in many

forms and effective efforts are likely to require intervention

at multiple points—e.g., school policies and programs to

make school involvement more accessible to all parents,

cultural competency training, community and workplace

policies to support all parents’ involvement in school, and
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educational programs to help parents build their self-

efficacy, skills, and resources to promote their child’s

achievement. Given the findings of previous studies (see

Hill and Tyson 2009), the robustness of the results presented

in this manuscript, and the No Child Left Behind Act of

2001 (2002) that requires schools to implement initiatives

designed to promote parental involvement, a continued and

even larger emphasis should be placed on enhancement of

parental investment in school. This should come in the form

of increased efforts to study existing parental investment

programs, development and assessment of new parental

investment programs, and implementation of policies that

support family involvement in school.

Some of this work is already underway. For example,

the Center on School, Family and Community Partnerships

at Johns Hopkins University oversees the National Net-

work of Partnership Schools (2010), a program that pro-

vides professional development training and technical

assistance for communities to develop and enhance their

family involvement and community connection initiatives.

Many communities and districts across the nation have

developed substantial parental involvement programs, and

these communities can serve as models for others seeking

to do the same. Likewise, Nancy Hill’s work to identify

best practices in enhancing parental investment during

adolescence holds important practical advice for parents

and schools. In a recent synthesis of the literature, Hill and

Chao (2009b) summarized four best practices that have

been consistently identified as effective parental invest-

ment strategies. These include clear and effective

communication of academic expectations, laying plans for

post-high school, augmentation or supplementation of

instruction, and concerted effort to keep adolescents on

track with their schoolwork. Hill and Chao (2009b) stress

that parents should provide the scaffolding for adolescents

to manage themselves in this way rather than microman-

aging every detail. This will teach the adolescent to self-

manage, a skill that will become critically important once

the adolescent leaves home. In sum, these four best prac-

tices can serve as a foundation for the enhancement of

parental investment, with clear intervention avenues tar-

geted at parents, schools, and communities.

The results of this study suggest that perceived parental

investment plays an important role in the relationship

between socio-economic indicators and educational out-

comes among adolescents living in rural communities and

towns. As a modifiable factor, efforts to enhance parental

investment may result in improved educational outcomes

for youth, although experimental work is needed to deter-

mine if enhancement of parental investment will actually

result in improved academic outcomes. Potential implica-

tions are apparent for the importance of societal support

of school-family-community partnerships, research on

programs that can enhance parental investment, and

implementation of such programs.
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