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Abstract

We investigate the effects of participation in the Chicago Child-Parent Center and Expansion
Program from ages 3 to 9 on early school dropout at age 17. The Child-Parent Centers offer a
government-funded educational intervention program in preschool through second or third grade in 20
locations in Chicago’s poorest neighborhoods. Using data from the Chicago Longitudinal Study, we
address two major questions: (1) Is participation in the Child-Parent Centers program associated with a
lower rate of high school dropout at age 17? (2) Which nonintervention variables predict high school
dropout? After comparing children in 20 intervention sites with similar children who attended schools in
similarly poor neighborhoods in which the intervention program was not offered, we find that
participation in the intervention offered by the Child-Parent Centers is associated with a 7 or 8
percentage point reduction in the probability of dropout. Our findings also indicate that parental
involvement in schooling and avoidance of frequent school mobility are important predictors of high
school completion.

Can Early Intervention Prevent High School Dropout?
Evidence from the Chicago Child-Parent Centers

INTRODUCTION

Although there is strong evidence that good-quality early childhood interventions have
meaningful effects on academic and social development in both the short and longer term (Karoly et al.,
1998), only a handful of studies investigate the link between early intervention and high school
completion or dropout. Only three of the 21 large-scale public programs reviewed by Barnett (1995)
presented any evidence from high school or beyond, and only one (Fuerst and Fuerst, 1993) found
significant intervention effects on school dropout. Of the 15 small-scale model or demonstration
programs reviewed by Barnett (1995), again only three specifically examined high school dropout. Each
of those studies showed reductions in the probability of high school dropout for intervention participants
versus nonparticipants. Of the three studies, the most notable effects were observed in the High/Scope
Perry Preschool Program (Schweinhart and Weikart, 1988; Schweinhart et al., 1993).
The relative lack of long-term evidence for high school graduation is surprising because high
school completion is perhaps the quintessential indicator to assess the long-term effects of early
childhood intervention. Given that graduation from high school is a major predictor of socioeconomic
status and earnings in adulthood, high school completion is a watershed indicator of the success of
education intervention. Additional investigations of whether early childhood intervention prevents high
school dropout will add significantly to the knowledge base.
In this paper, we use a sample of over 1,100 urban youth to examine the relationship between
high school dropout and participation in an early childhood educational intervention called the Chicago
Child-Parent Center and Expansion Program. Our work on the Child-Parent Centers adds to the
previously published findings of Fuerst and Fuerst (1993), who analyzed the effects of the Chicago-based
intervention using a group of students who participated in it during various years during the period
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1965–77. Our data come from the Chicago Longitudinal Study (Reynolds, 1994), a prospective study that
follows the 1985–86 kindergarten cohort of the Chicago Child-Parent Centers. Previous analyses using
the Chicago Longitudinal Study have consistently demonstrated positive effects of participation in the
Child-Parent Center and Expansion Program on school achievement and avoidance of grade retention and
special education placement up to age 13 or 14 for preschool participation, for extended participation up
to second or third grade, and for duration of participation (Reynolds and Temple, 1998).
Because both early school achievement and grade retention commonly are found to be important
predictors of high school dropout (Alexander, Entwisle, and Horsey, 1997; Roderick, 1994), we
hypothesize that participation in the Child-Parent Center (CPC) program will be significantly associated
with a lower rate of school dropout. In addition to our focus on estimating the effect of early intervention
on the probability of dropping out of high school, we also investigate the contributions of grade retention,
school mobility, and early school achievement to dropout. Although the connection between high school
completion and family characteristics such as parent educational attainment and family income has been
well documented in other studies (e.g., Haveman, Wilson, and Wolfe, 1998; Haveman and Wolfe, 1994),
we also include a teacher-reported measure of parental involvement in schooling as a potential predictor
of high school dropout.
A recent study by President Clinton’s National Science and Technology Council argued that the
dropout rate in the U.S. is unacceptably high, with annual costs of over $250 billion in terms of lost
earnings and forgone tax revenues (National Science and Technology Council, 1997). Analysis of the
factors associated with high school dropout in an inner-city sample is especially important because urban
children from low-income families are at the greatest risk of school failure (U.S. Department of
Education, 1997). Previous large-sample studies of urban black children, by Ensminger and Slusarcick
(1992) for example, have shown that school dropout can be predicted by school achievement and family
income observed in the early school years. As in the current study, Ensminger and Slusarcick analyzed
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longitudinal data drawn from a large cohort of black children from a poor Chicago neighborhood. Those
authors, however, did not investigate the role of early educational intervention as a predictor of high
school completion.

THE INTERVENTION

The CPC program is a center-based early intervention that provides comprehensive educational
and family-support services to economically disadvantaged children from preschool to early elementary
school. The CPC program was established in Chicago in 1967 through funding from Title 1 of the
Elementary and Secondary Education Act of 1965. The CPC program offers services to students and their
families in 25 sites in high-poverty neighborhoods in Chicago. Child-Parent Centers typically are located
next to or across the street from public elementary schools in small buildings built specifically for the
program. Some of the CPC sites are located in the wings of the elementary school buildings themselves.
The overall goal of the program is to promote children’s academic success and to facilitate parent
involvement in children’s education. Students and their parents can participate during preschool through
second or third grade for up to 5 or 6 years of extended intervention. Main features of the program
include low child-to-teacher ratios in preschool (17 to 2) and kindergarten (25 to 2), a structured set of
language-based instructional activities that focus on reading readiness, and a multifaceted parent program
conducted under the supervision of the Parent-Resource Teacher. A comprehensive school-aged program
from first to second or third grade supports children’s transition to elementary school. More information
about the Chicago Child-Parent Center program can be found in Reynolds, Miedel, and Mann (1998).
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DATA

Data are drawn from the Chicago Longitudinal Study (CLS), a prospective study that traces the
school performance of approximately 1,500 minority students from high-poverty neighborhoods who
entered public kindergartens in 1985. Ninety-five percent of the sample is African American and 5
percent is Hispanic. The CLS employs a quasi-experimental study design to trace a cohort of students
who graduated in 1986 from publicly funded kindergartens in 26 sites in Chicago’s poorest
neighborhoods.
The sample includes entire classrooms of students in 20 Child-Parent Centers. Entire classrooms
of students in six non-CPC all-day kindergartens located in six equally poor neighborhoods were also
included as a comparison group. The comparability of these two groups warrants additional explanation.
The non-CPC comparison group children were eligible for the CPC intervention but were unable to
participate because the CPC intervention was not offered in their neighborhoods. However, the non-CPC
comparison group received a minimal intervention offered in their neighborhoods to students most in
need of additional school services. The comparison group students participated in a full-day kindergarten
program offered by the city of Chicago to students at risk of school failure due to family poverty. Both
the treatment group and the comparison group were recruited into their respective programs based on
most-in-need criteria. Some econometric and psychometric evidence supporting the comparability of
these two groups is provided in Reynolds and Temple (1995).
If still in school, the continuously promoted students would be expected to graduate in spring
1998. We use a measure of early school dropout obtained primarily from the centralized records of the
Chicago Public Schools. The dropout measure indicates whether or not a student has dropped out of
school as of January 1998. In some cases, we were able to obtain additional information on the school
progress of students who were no longer enrolled in the Chicago Public Schools. The main results
presented in this report are based on the 1,159 students for whom dropout information is available.
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Of the 1,159 students for whom dropout or school continuation information is known, 873
participated in the CPC program in one of 20 sites located in high-poverty neighborhoods. Although 762
of these students began their participation in the program in preschool, ultimately only 329 participated
in the full intervention for as long as 5 or 6 years. Of the 873 students who participated in the
intervention, 111 of them began their participation after preschool. The current sample of 1,159 also
includes 276 students who did not participate in the Child-Parent Centers because they lived in different
neighborhoods not served by the CPC program. Those students, however, also had a kindergarten
intervention in the form of an all-day kindergarten program offered by some Chicago Public Schools
located in poor neighborhoods.

SAMPLE CHARACTERISTICS FOR THE CURRENT STUDY

Information on school progress is available for 1,159 students of the original 1,539 students in
the CLS, reflecting a sample retention rate of 75 percent. As shown in Table 1, the current sample of
1,159 consists of 818 students known to still be in school or to have graduated. Most of the students are
currently attending the Chicago Public Schools. Some students have been successfully located after
leaving the Chicago Public Schools, and some of these students were found to still be attending private
schools in Chicago or public or private schools outside Chicago.
Table 1 indicates that 341 students are not currently enrolled in high school diploma- or GEDgranting educational institutions. Over 300 students are known dropouts from the Chicago Public
Schools, and five students are known to have dropped out of other schools. Also considered to be
dropouts are some students who are enrolled in residential or correctional facilities and students who are
attending alternative high school programs. However, because 57 students enrolled in residential or
correctional facilities or alternative high schools are currently enrolled in GED-granting programs, we
include them as continuing students or non-dropouts in the analyses.
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TABLE 1
Students with Dropout Status Determined as of January 1998 (N = 1159)

Students still in school or graduated
Attending Chicago Public Schools
Attending private school in Chicago
Attending school outside Chicago
Graduated
Subtotal
Attending GED-granting residential/correctional
facility or alternative program
Total

725
13
18
5
761
57
818

Students considered to be dropouts
Dropped out of Chicago Public Schools
Dropped out of private school in Chicago
Dropped out of school outside Chicago
Attending non GED-granting residential/correctional
facility or alternative program
Total

314
1
4
22
341
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Approximately 29 percent of the 1,159 students had dropped out of school as of January 1998.
Table 2 shows dropout rates by gender and by intervention groups. Boys have almost a 35 percent
dropout rate, while the rate for girls is just under 25 percent. Students who participated in the CPC
intervention during preschool have a dropout rate of 26.8 percent; students who participated in the CPC
intervention for a total of 5 or 6 years have a dropout rate of 22.8 percent; students who had no
involvement in the CPC program have a dropout rate of 32.6 percent.
Participation in the CPC program for the full number of years (5 or 6) is associated with a lower
incidence of dropout for both boys and girls. The dropout rate for girls who participated in the extended
intervention is 5.2 percentage points lower than the overall dropout rate of 24.6 percent for girls, and the
dropout rate for boys who participated in the extended intervention is 7.5 percentage points below the
overall rate of 34.6 percent for boys. Differential gender dropout rates by other indicators of program
participation exist for all levels of intervention experience. Boys who did not participate in the preschool
component of the CPC program had a 40.7 percent dropout rate by January of what would have been
their twelfth-grade year.
Because over 30 percent of the students in the sample were retained in grade at least once due to
poor academic performance, Table 2 also shows how the dropout rate varies according to whether or not
students were retained. For retained students, the dropout rate is 42.1 percent, which is much higher than
the overall dropout rate of 29.4 percent. Students who were never retained have an overall dropout rate of
23.6 percent. The grade-retention/dropout connection holds for both girls and boys. Boys who were
retained in grade had a 43.7 percent dropout rate as of January 1998.
Table 3 shows the mean statistics for the original sample of 1,539 and the current sample of
1,159 students whose dropout status is known. The original sample was evenly split between boys and
girls. Eighty-four percent of the students came from families that were eligible for free school lunch
because of low family income. Almost two-thirds of the original sample participated in the CPC
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TABLE 2
Dropout Rates as of January 1998

Overall dropout rate

29.4%

By gendera
Girls
Boys

24.6
34.6

By intervention groupsb
Participation in CPC preschool
No participation in CPC preschool
Any CPC participation (preschool or follow-on)
No CPC participation
CPC participation for 5 or 6 years

26.8
34.5
28.4
32.6
22.8

By intervention groups and genderc
Participation in CPC preschool
Girls
Boys
No participation in CPC preschool
Girls
Boys
Any CPC participation (preschool or follow-on)
Girls
Boys
No CPC participation
Girls
Boys
CPC participation for 5 or 6 years
Girls
Boys
By grade retention experience and genderd
Ever retained as of grade 8
Girls
Boys
Never retained as of grade 8
Girls
Boys
a

23.2
31.0
27.7
40.7
23.8
33.4
27.1
38.2
19.4
27.1
42.1
39.7
43.7
23.6
20.0
28.6

Gender differences are significant at the 1% level for a two-tailed test.
Mean difference for “Participation in CPC preschool” versus “No participation in CPC preschool” is
significant at the 1% level. Mean difference for “CPC participation for 5 or 6 years” versus “No CPC
participation” also is significant at the 1% level.
c
All gender differences across intervention groups are significant at the 10% level or better.
d
Gender differences for the never-retained students are significant at the 1% level.
b
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TABLE 3
Descriptive Statistics for Entire Sample and by Known Dropout Status

Variable Name

Overall Mean
(N=1539)

Mean for Known
Status (n=1159)

Mean for Unknown
Status (n=380)

Female

0.50

0.52

0.45*

Family low-incomea

0.84

0.84

0.84

Parent HS graduatea

0.58

0.57

0.60

Missing information on family
low-income or parent HS graduate

0.38

0.33

0.56***

End of K word score

63.8

63.8

63.7

Participated in CPC preschool
for 1 or 2 years

0.64

0.66

0.60*

CPC participation for 1 or 2 years

0.15

0.14

0.21***

CPC participation for 3 or 4 years

0.34

0.34

0.33

CPC participation for 5 or 6 years

0.26

0.28

0.18***

# of school moves grades 4–7

1.42

1.09

2.45***

Ever retained (K–8)

0.34

0.31

0.41***

Ever placed in special ed (K–8)

0.16

0.18

0.11***

Years of high parental involvement

1.51

1.71

0.93***

a

Means reported before imputation for missing data.
* p < .05; ** p < .01; *** p < .001
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preschool program, and 36 percent of the sample participated in both the preschool component and the
primary grade component of the intervention through second or third grade.
The current sample of 1,159 differs from the original sample in a number of characteristics.
Table 3 indicates how the sample of 1,159 differs from the 380 students whose current school progress is
unknown. Although the students with information on current school progress are more likely to be girls,
there is no statistically significant difference in family income or parent education. However, the students
whose current school progress is not known are much more likely to have missing data on the family
income and parent education variables.
There is no statistically significant difference in the kindergarten achievement measure (a score
for word recognition from the Iowa Tests of Basic Skills) for both subsamples. Students whose school
progress is known were more likely to have participated in the preschool portion of the intervention
program and were more likely to have participated in the intervention for a total of 5 or 6 years. Students
with known school progress are less likely to have changed schools or to have been retained in grade or
ever placed in special education. Elementary school teachers of the students whose school progress is
known are more likely to have reported high levels of parental involvement.
Table 4 compares the characteristics of the 818 students who are currently enrolled (or have
graduated) and the 341 students who are considered to be dropouts. The continuing students are more
likely to be girls and are less likely to come from low-income families or families in which the parents
have less than a high school education. The kindergarten test scores of the dropouts differ significantly
from the continuing students. Continuing students are more likely to have participated in the extended
intervention during preschool and the primary grades. The continuing students are less likely to have
experienced frequent school mobility and are less likely to have been retained or have been placed in
special education. Teachers were more likely to have reported higher levels of parental involvement in
elementary school for the students who are still continuing.
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TABLE 4
Descriptive Statistics for Students with Known Dropout Status

Variable Name

Mean for Known
Status (n=1159)

Mean for
Dropouts (n=341)

Mean for Continuing
Students (n=818)

Female

0.52

0.43

0.55***

Family low-incomea

0.84

0.89

0.83*

Parent HS graduatea

0.57

0.49

0.60**

Missing information on family
low-income or parent HS graduate

0.33

0.40

0.30***

End of K word score

63.8

61.5

64.7***

Participated in CPC preschool
for 1 or 2 years

0.64

0.66

0.60*

CPC participation for 1 or 2 years

0.15

0.14

0.21***

CPC participation for 3 or 4 years

0.34

0.34

0.33

CPC participation for 5 or 6 years

0.26

0.28

0.18***

Ever retained (K–8)

0.31

0.45

0.26***

Ever placed in special ed (K–8)

0.18

0.23

0.16**

Years of high parental involvement

1.71

1.34

1.86***

a

Means reported before imputation for missing data.
* p < .05; ** p < .01; *** p < .001
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Table 5 shows how socioeconomic and post-intervention characteristics of students vary across
several different intervention groups. In columns A and B, the means for students who participated in the
preschool program versus those students who did not enroll in the preschool program are contrasted. A
total of 762 students participated in the preschool portion of the CPC program, while 397 students did not
attend the preschool portion. Girls are more likely to have attended the preschool portion of the
intervention. Students in these two intervention groups are similar in family income and parent
education. Additional evidence on the comparability of the CPC preschool treatment group versus the nopreschool comparison group in terms of measured and unmeasured student characteristics can be found
in Reynolds and Temple (1995). As shown in previous studies with these data (Reynolds and Temple,
1998; Reynolds and Temple, 1995), students who participated in the preschool program have higher test
scores in kindergarten and have a lower rate of school mobility, grade retention, and special education
placement.
In an attempt to examine the importance of the duration of the intervention program, this study
also reports estimates by length of intervention experience. Columns C and D report the mean
characteristics of the 329 students with 5 or 6 years of intervention experience and the 276 students who
did not participate at all in the intervention. (Note that some of the students in column B had CPC
participation beginning after preschool.) The mean comparisons of the full-intervention group with the
no-intervention group show no evidence of any mean differences in gender or family income. Although a
comparison of columns A and B shows that students who originally enrolled in the CPC preschool were
similar to the comparison group in terms of parent education, columns C and D show that students with a
parent who is a high school graduate are more likely to have participated in the CPC program during
preschool and into second or third grade. As shown in earlier studies with these data (e.g., Reynolds,
1994), students with the extended intervention experience demonstrate higher kindergarten test scores
and lower rates of mobility, grade retention, and special education placement. For both measures of
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TABLE 5
Mean Characteristics of Students with Known Dropout Status by Intervention Group

(A)
Participation in
CPC Preschool for
1 or 2 Years
(N=762)

No Participation
in CPC Preschool
(N=397)

(C)
Extended CPC
Intervention
for 5–6 years
(N=329)

No CPC
Intervention
(N=276)

Female

0.54*

0.47

0.56

0.51

Family low-incomea

0.84

0.85

0.82

0.85

Parent HS graduatea

0.58

0.56

0.63*

0.53

Missing information on family
low-income or parent HS graduate

0.31#

0.36

0.27*

0.37

Variable Name

End of K word score

66.0*

(B)

59.5

69.0*

(D)

59.0

# of school moves grades 4–7

0.95*

1.35

0.71*

1.39

Ever retained during K–8

0.26*

0.41

0.19*

0.42

Ever placed in special education K–8

0.15*

0.24

0.11*

0.22

Years of high parental involvement

1.82*

1.49

2.20*

1.55

The mean difference comparisons are for column A versus B, and then column C versus D.
Means reported before imputation for missing data.
* denotes significance at the 5% level; # denotes 10%.
a
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intervention (any preschool or extended intervention for 5 or 6 years), there is strong evidence from
teacher ratings that the intervention group parents have higher levels of school involvement.

REGRESSION ESTIMATES

Tables 6 and 7 report estimates of the predictors of high school dropout using probit models of
increasing complexity. The dependent variable is high school dropout, where high school dropout is
coded as 1 and continuing students are coded as 0. Although probit estimation generates estimated
coefficients that are not directly interpretable, the coefficients in Table 6 have been transformed by
taking the partial derivative of the continuous mean function. These estimates were easily obtained from
canned procedures in the LIMDEP software program (Greene, 1995). The coefficients in Table 6 reflect
the effect of a change in the value of the explanatory variable on the predicted probability of high school
dropout. For example, the estimated coefficient for gender in Model 1 indicates that holding other factors
constant, girls have a 10 percent lower probability of high school dropout. (Though not shown here,
alternative methods of transforming the probit coefficients generate very similar results.)
Model 1 shows the main estimation equation of interest. In this column, early predictors of high
school dropout are included in the regression equation. The findings indicate that student gender, family
income, and parent education measured early in school all predict high school dropout. The statistical
significance of the intervention variable offers evidence of a strong association between enrollment in the
CPC preschool program and a higher subsequent probability of remaining in high school. The estimated
coefficient on the intervention variable indicates that students who enrolled in the CPC program in
preschool have a 7 percent lower probability of high school dropout.
Models 2 and 3 demonstrate the importance of subsequent school events in predicting high
school dropout. In Model 2, three variables representing school mobility, grade retention experience, and
special education placement are included in the estimation equation. Both school mobility and grade
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TABLE 6
Participation in the Child-Parent Center Preschool Program and Other Predictors
of High School Dropout as of January 1998
(Probit Estimates)

Variable Name

Model 1

Model 2

Model 3

Constant

-0.17*

-0.30*

-0.23*

Female

-0.10
(3.58)*

-0.07
(2.47)*

-0.07
(2.41)*

Family low-income

0.11
(2.32)*

0.10
(2.08)*

0.10
(2.02)*

Parent HS graduate

-0.09
(2.69)*

-0.08
(2.27)*

-0.07
(2.16)*

Missing information on family
low-income or parent HS graduate

0.02
(0.72)

0.00
(0.29)

-0.02
(0.62)

Participated in the CPC preschool
for 1 or 2 years

-0.07
(2.33)*

-0.03
(0.99)

-0.03
(0.94)

# of school moves during grades 4–7

—

0.05
(4.21)*

0.04
(3.49)*

Ever retained during K–8

—

0.12
(4.04)*

0.11
(3.50)*

Ever placed in special education K–8

—

0.04
(0.98)

0.03
(0.87)

Years of high parental involvement

—

—

-0.03
(2.40)*

N=1159; t-statistics in parentheses.
Probit coefficients have been transformed to represent marginal effects using the partial derivative of the
conditional mean function.
* denotes statistical significance at the 5% level for a two-tailed test; # denotes 10% level.
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TABLE 7
Years of Participation in the Child-Parent Center and Expansion Program
and Other Predictors of High School Dropout as of January 1998
(Probit Estimates)
Variable Name

Model 1

Model 2

Model 3

Constant

-0.19*

-0.32*

-0.26*

Female

-0.10
(3.59)*

-0.07
(2.45)*

-0.07
(2.40)*

Family low-income

0.11
(2.29)*

0.10
(2.05)*

0.10
(2.00)*

Parent HS graduate

-0.09
(2.69)*

-0.08
(2.27)*

-0.07
(2.10)*

Missing information on family
low-income or parent HS graduate

0.03
(0.76)

0.00
(0.10)

-0.02
(0.54)

CPC participation for 1 or 2 years

-0.02
(0.43)

-0.01
(0.19)

-0.02
(0.34)

CPC participation for 3 or 4 years

-0.02
(0.55)

0.02
(0.69)

0.02
(0.57)

CPC participation for 5 or 6 years

-0.08
(2.17)*

-0.02
(0.52)

-0.01
(0.36)

# of school moves during grades 4–7

—

0.05
(4.16)*

0.04
(3.50)*

Ever retained during K–8

—

0.12
(4.08)*

0.11
(3.59)*

Ever placed in special education K–8

—

0.37
(1.04)

0.34
(0.96)

Years of high parental involvement

—

—

-0.03
(2.30)

N=1159; t-statistics in parentheses.
Probit coefficients have been transformed to represent marginal effects using the partial derivative of the
conditional mean function.
* denotes statistical significance at the 5% level for a two-tailed test; # denotes 10% level.
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retention are predictors of high school dropout. The statistical significance of the intervention measure
becomes diminished as these school events are included in the analysis. That is not surprising, however,
because these school events can themselves be considered to be outcomes of the early intervention.
In the final column, a measure of parental involvement is added to the analysis. Although many
studies have linked participation in early intervention to greater school attainment, many researchers
have argued that families must be included in the intervention program in order for the students to sustain
the cognitive benefits of early intervention (Benasich, Brooks-Gunn, Clewell, 1992; Bronfenbrenner,
1974). Because an important goal of the Child-Parent Centers is to increase parental involvement in
schools, we investigate whether parental involvement is negatively related to the probability of dropout.
The measure of parental involvement is the number of years during grades 1 through 6 that the student’s
teacher rated parental involvement in school as average or better. The estimated coefficient indicates that
each year of high parental involvement (as indicated by teacher ratings) is associated with a lower
probability of high school dropout by 3 percentage points.
Table 7 is similar to Table 6 except that the intervention is now described by length of
intervention experience. Three dummy variables represent different durations of intervention enrollment.
Five or 6 years (from preschool through second or third grade) is the maximum amount of intervention
possible. The omitted category is 0 years of CPC intervention. Model 1 is again the main estimation
equation of interest. The results indicate that student gender, family income, and parent education again
are significant predictors of high school dropout. The results indicate that extended intervention for 5 or
6 years is associated with an 8 percent reduction in the probability of high school dropout. The results
suggest that intervention for fewer years does not have a statistically significant effect on high school
dropout probabilities, although the estimated coefficients are negative. As before, we next add school
events into the analysis as potential predictors of high school dropout. As in Table 6, we find that school
mobility, grade retention, and parental involvement are significant predictors of high school dropout. As
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before, the statistical significance of the extended intervention variable is diminished by including these
postprogram school events.

EXPLORING THE IMPORTANCE OF ATTRITION

Because we are missing information on school dropout or continuation for 25 percent of the
original sample, we explore the possibility that nonrandom attrition may be a source of bias in our
results. As in Reynolds and Temple (1998), we estimate an equation for sample attrition jointly with our
dropout equations through use of a bivariate probit with selection model (Greene, 1995). The results are
shown in Appendix Table 1.
Along with the dropout equation shown in Model 1 of Table 6, we estimate another probit
equation for attrition where the dependent variable is equal to 1 if the student remains in the sample and
is equal to 0 if the student is removed from the sample due to missing data on high school dropout. Out of
the sample of 1,539, we had to remove eight students who had missing data on gender. As a result, the
probit equation for attrition (or sample retention) is estimated with a sample of 1,531. The predictors of
attrition include all the explanatory variables used in the dropout equation plus an additional variable that
predicts attrition. The additional variable is the attrition rate for the other students in each student’s
kindergarten school. Conditional on the other included variables, this attrition rate of each student’s
kindergarten classmates predicts the student’s own attrition but does not predict high school dropout.
Along with the equation for attrition, the probit equation for dropout is estimated with the sample
of 1,159 for whom dropout status is known. The term labeled RHO in Appendix Table 1 is an estimate of
the correlation in the error terms in the two equations. The positive sign of RHO reveals that the
unmeasured predictors of high school dropout are positively correlated with the predictors of remaining
in the sample of 1,159. In other words, students with unobserved characteristics making them more likely
to drop out of school are also more likely to remain in the final sample of 1,159.
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A statistically significant estimate of RHO would provide evidence that differential attrition
exists and that selection bias due to nonrandom attrition may be present. However, this estimate of the
across-equation correlation in the error terms is not statistically different from zero. The insignificance of
RHO provides econometric evidence that there is no evidence of attrition bias caused by nonrandom
attrition.

ADDITIONAL ANALYSES TAKING INTO ACCOUNT THE NESTED NATURE OF THE DATA

Because students in the study enrolled in 25 different intervention or comparison group sites, we
also examined the importance of controlling for the nested nature of the data. As described in Seltzer
(1994) and Temple (1998), it may be important to control for the possibility that the students within each
site may have correlated error terms. The regression results reported in Tables 6 and 7 are based on the
assumption that the individual students have error terms that are independent of each other. Students
located within the same site, however, may have some unmeasured characteristics in common. As a
result, they may share a common variance.
The regressions reported in Tables 6 and 7 were reestimated allowing for within-kindergartensite correlations in the error terms. This estimation was conducted using a random effects probit model in
LIMDEP (Greene, 1995). Those results, though not shown here, suggest no evidence of any within-site
correlation in errors. Specifically, the null hypothesis of no correlation in the error terms of students
located in the same kindergarten sites could not be rejected at the 5 percent level of significance.

POSSIBLE INTERACTION EFFECTS OF THE INTERVENTION PROGRAM

The regression results reported in first columns of Tables 6 and 7 suggest that participation in the
CPC program beginning in preschool is associated with a lower probability of high school dropout. In
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subsequent analyses, we investigated whether the estimated effect of the intervention program varied for
boys versus girls. We added sex-by-program interactions into the regressions reported in the tables. The
findings, which are not reported here, indicate no differential effects of the program by gender. This is
true with the program measures reflecting participation in the preschool program as well as with the
program measure representing duration of the intervention program. The null hypothesis of no
differential effect of the program by gender could not be rejected at the 5 percent level of significance.
We also explored the possibility that the intervention program yielded benefits that differed
according to the educational attainment of the parents. This analysis was suggested by the findings in
Table 5 that students who participated in the extended intervention for 5 or 6 years are more likely than
other students to have parents who are high school graduates. We included program-by-parent-education
interaction terms into the regression equations. We found no evidence of a differential effect of the
program on high school dropout across families in which a parent was a high school graduate and
families in which a parent had not graduated from high school.

SUMMARY

This research has investigated the factors associated with early high school dropout using a large
kindergarten cohort in the Chicago Public Schools. Approximately 29 percent of the students in the
kindergarten class of 1985–86 in 20 school sites have dropped out of school as of January in what would
have been the senior year of high school. The report illustrates the predictors of dropout for a sample of
1,539 students. Because data on school progress are available for only 1,159 students (or 75 percent of
the original sample), information is presented contrasting the characteristics of students with known
school progress and unknown progress. The two groups do not differ with respect to family poverty
(measured by eligibility for free school lunches), parent education attainment, and student achievement
measured at the end of kindergarten. Econometric estimation that controls for unmeasured differences
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between students who left the sample and students who remain indicates that differential attrition is not a
concern.
An examination of the characteristics of students with known school progress information shows
that the dropouts were more likely to have come from poor families and scored lower on the standardized
word recognition test given at the end of kindergarten. The dropouts were less likely to have participated
in the extended intervention program offered through the Chicago Child-Parent Centers in preschool
through second or third grade.
Probit regressions indicate that family and student characteristics measured in the early school
years predict high school dropout. Simple regressions indicate that variation in the probability of school
dropout can be explained by the variation in participation in the CPC program. Participation in the
extended program of early educational intervention for 5 or 6 years is associated with an 8 percentage
point reduction in the probability of dropout (from 29 percent to 21 percent), which represents a 27
percent reduction in the rate of dropout. Participation in the preschool program reduced the risk of early
school dropout from 29 percent to 22 percent, representing a 24 percent difference in dropout
probabilities. Once other variables such as grade retention and school mobility are entered into the
estimating equations, however, enrollment in the CPC program becomes statistically less significant.
Because previous research using the CLS (Reynolds and Temple, 1998) has shown that participation in
the CPC intervention reduces the probability of grade retention and frequent school mobility, we
conclude that the effects of the early intervention come about by reducing the need for grade retention
and school mobility and by increasing the likelihood of parental involvement in children’s education. The
relation between parental involvement in elementary school and high school dropout has not been
investigated before in such a large data set.
The findings from a large urban sample that early and extended intervention can lower the
probability of high school dropout are important because this kind of evidence is rare. As indicated by a
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recent federal government report (U.S. General Accounting Office, 1997), little evidence on the longerterm effects of early intervention comes from studies that employ large samples. The existing research on
early intervention and longer-term outcomes is more likely to come from small-scale model programs
offered in the 1960s rather than larger-scale public service programs currently administered through
human-service organizations and schools. Being one of few studies of the link between early intervention
and school dropout, our research provides encouraging evidence about the long-term effects of largescale public school programs like CPC. Our results indicating that extended intervention is strongly
associated with a lower rate of early high school dropout supports the call in Zigler and Styfco (1993) for
extending Head Start-like interventions into the primary grades.
Our study complements the previous study by Fuerst and Fuerst (1993) of the Chicago ChildParent Center and Expansion Program and adds to the Fuerst and Fuerst findings by using a larger and
more recent cohort of students and richer analytic methods.
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APPENDIX TABLE 1
Estimated Effects of Participation in the Child-Parent Centers, Controlling for Attrition
(Bivariate Probit with Selection Estimates)

Model 1
Probit Coefficient

Model 1
Marginal Effect

Model 2
Probit Coefficient

Model 2
Marginal Effect

-0.56*

-0.15*

-0.70*

-0.15*

-0.27*

-0.10
(3.57)*

-0.25*

-0.10
(3.57)*

Family low-income

0.32*

0.11
(2.32)*

0.31*

0.11
(2.30)*

Parent HS graduate

-0.27*

-0.09
(2.71)*

-0.25*

-0.09
(2.57)*

Missing information

0.03

0.02
(0.69)

-0.04

0.02
(0.67)

Participated in CPC preschool

-0.18*

-0.06
(2.21)*

—

—

CPC participation for
1 or 2 years

—

—

-0.08

-0.01
(0.31)

CPC participation for
3 or 4 years

—

—

0.02

0.00
(0.84)

CPC participation for
5 or 6 years

—

—

-0.18

-0.08
(2.11)*

Dropout Equation
Constant
Female

(table continues)
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APPENDIX TABLE 1, continued

Model 1
Probit Coefficient

Model 1
Marginal Effect

Model 2
Probit Coefficient

Model 2
Marginal Effect

In-Sample Equation
Constant

-1.39*

—

-1.37*

—

Female

0.11

—

0.10

—

Family low-income

0.01

—

0.00

—

Parent HS graduate

-0.02

—

-0.04

—

Missing information

-0.55*

—

-0.53*

—

1-attrition rate by site

3.05*

—

3.03*

—

0.04

—

—

—

Participated in CPC preschool

CPC participation for
1 or 2 years

—

—

-0.20

—

CPC participation for
3 or 4 years

—

—

0.04

—

CPC participation for
5 or 6 years

—

—

0.21*

—

—

0.49

—

RHO

0.18

N=1531.
The first half of the table reports the predictors of high school dropout. The second half of the table
reports the predictors of remaining in the sample. RHO is the estimated correlation of the error terms of
the two equations.
* denotes significance at the 5% level.
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