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Abstract

Although not as commonly reported as average daily attendance, chronic absence data may be of
significant importance for understanding student success. Using data from 1,148 participants in the
Chicago Longitudinal Study, we assessed the associations of chronic absence in the early middle
grades, grades fourth through sixth, with eighth-grade achievement and three measures of high
school attainment including four-year graduation by diploma, graduation by diploma by age 21,
and any high school completion by age 21. The rate of chronic absenteeism, defined here as
students missing approximately 14 days of school or more in a year, was 15%. Using Ordinary
Least Squares, probit regression, and inverse-probability-weighting regression-adjustment
methods (IPWRA), results indicated that chronic absence in the middle grades was negatively
associated (¢'= -.17) with math achievement and reduced the probability of four-year graduation
by diploma by 18 percentage points, graduation by diploma by age 21 by 17 percentage points,
and any high school completion by age 21 by 11 percentage points. IPWRA vyielded similar
estimates. Coefficients varied by subgroup with males and children of mothers who completed
high school experiencing more detrimental effects. Associations of chronic absence with outcomes
are important to understand because school interventions and practices that begin early can be
effective in reducing the prevalence of absenteeism.
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In their report, 7he Importance of Being in School: A Report on Absenteelism in the
Nation’s Public Schools, Balfanz and Byrnes (2012) estimated between 5 and 7.5 million
children in the U.S. are chronically absent every year. Chronic absence is often defined as
missing at least 10% of school days for any reason in a given year (e.g., Van Eck, Johnson,
Bettencourt, & Johnson, 2017). Alternatively, in the 2016 report, Chronic Absence in the
Nation’s Schools: An Unprecedented Look at a Hidden Educational Crisis, the U.S.
Department of Education defined chronic absence as missing at least 15 days of school in a
school year. Some states have also set their definition of chronic absence at 15 days (Balfanz
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& Byrnes, 2012). It has been found that chronic absence does not usually occur in one
school year, but is often a pattern of attendance that develops over time with some children
missing almost a month of school each year. Children who have been chronically absent
during several school years can graduate high school having experienced an entire year less
of instructional time than their non-chronically absent peers (Balfanz & Byrnes, 2012).

Despite this reality, children who are chronically absent are not commonly identified by
schools. Average daily attendance (ADA) is more widely used and reported by schools even
though chronic absence status may be a more significant indicator of student progress.
Furthermore, schools may have high ADA while simultaneously having high, unidentified
levels of chronic absence if absences are concentrated within a small number of students
(Balfanz & Byrnes, 2012; Bruner, Discher, & Chang, 2011). Schools with ADA as high as
93-97% could be dealing with unidentified problems of chronic absenteeism (Bruner et al.,
2011). In addition chronic absence is also a more accurate representation of school
attendance than traditional truancy measures because it accounts for both excused and
unexcused absences, an important distinction as research shows time in school, not reasons
for absences, is what matters for students. The negative impacts of excessive absences occur
regardless of reason (Balfanz & Byrnes, 2012; Rl Data Hub, n.d).

In the current study, we further explored chronic absenteeism, particularly in the early
middle grades, grades fourth through sixth, as an indicator of the potential for reduced
achievement in eighth grade and as an early warning of high-school non-completion. We
extended the limited body of chronic absence literature in a few ways: First, we employed
the definition of chronic absenteeism, 15 days absent in a year, put forth by the U.S.
Department of Education (U.S. Department of Education, 2016), which allowed us to test a
lower threshold of absences than in many previous studies. Second, instead of looking only
at dropout, we looked at four-year graduation by diploma, an outcome recently named as a
Leading Health Indicator in Healthy People 2020 (Office of Disease Prevention and Health
Promotion, n.d.). Next, we examined both the main effects of chronic absence and effects for
subgroups including males, children of mothers who did not complete high school, and
children with average or above parent involvement in first through third grades. We chose to
look at subgroup effects because most studies do not identify for which groups chronic
absence might be particularly disadvantageous. In doing so, we sought to provide
information for the tailoring of targeted interventions to reduce chronic absenteeism and
mitigate its harmful effects. Finally, this study is methodologically different than other
chronic absence studies in that we employed not only Ordinary Least Squares (OLS) and
probit regression, but also inverse-probability-weighting regression-adjustment (IPWRA) to
address potential issues of selection.

Review of Literature

Chronic Absence

Although much research has been conducted on attendance and truancy, studies focusing
specifically on the outcomes of chronic absence are less common. Chronically absent
children experience lower levels of both math and reading achievement (Chang & Romero,
2008; Connolly & Olson, 2012; Gottfried, 2010; Moonie, Sterling, Figgs, & Castro, 2008;
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Ready, 2010; Romero & Lee, 2007). In addition, chronic absenteeism increases the
probability of high school dropout (Balfanz, Herzog, & Mac lver, 2007; Mac Iver & Mac
Iver, 2010; Ou & Reynolds, 2008; Schoeneberger, 2012), and decreases the probability of
college enrollment and persistence (Balfanz & Byrnes, 2012; Rl Data Hub, n.d). Differences
in associations of chronic absence with outcomes by subgroups, such as student and family
characteristics, have not been widely assessed, although Ready (2010) found that the
impacts of chronic absence on outcomes may be larger for children in low-income homes.
Some studies find that children who are chronically absent in early elementary school are
more likely to have poor attendance later in school (Alexander, Entwisle, & Kabbani, 2001;
Connolly & Olson, 2012; Sanchez, 2012).

Middle-Grade Attendance

Chronic absence can be especially harmful when it occurs in the middle grades, grades
fourth or fifth through eighth (Balfanz & Byrnes, 2006; Kieffer, Marinell, & Stephenson,
2011). During this period, the math achievement gap most readily develops (Balfanz &
Byrnes, 2006; Beaton, et al., 1996). Children who miss many days of school in the middle
grades may be missing out on key instructional time which serves to lay a strong foundation
for advanced math in later grades.

Attendance during the middle grades is also critical to consider because this developmental
period encompasses the transition from middle childhood to early adolescence (Eccles,
1999), a time of increasing autonomy when children begin to independently make decisions.
Therefore, middle-grade attendance challenges are thought to be related to individual
characteristics and decision making (Balfanz & Byrnes, 2012; McCluskey, Bynum, &
Patchin, 2004; Thornberry, 1987). Over time, absence is believed to be less driven by child
illness and more driven by child choice (Easton & Englehard, 1982). Viewed through this
lens, absenteeism at this age is identified as a strong indicator of school disengagement and
can serve as an early signal for future academic difficulties (Schoeneberger, 2012), including
continued poor attendance (Balfanz & Byrnes, 2012; Balfanz et al., 2007) and school
dropout (Balfanz et al., 2007; Janosz, Archambault, Morizot, & Pagani, 2008). This is likely
due to the fact that engagement is considered a key driver of eventual dropout (Finn, 1989).
Chronic absence in sixth and eighth grade is also associated with reduced probability of on-
time high school graduation, defined as graduation by age 18 (Balfanz et al., 2007; Kieffer et
al., 2011; Neild & Balfanz, 2006).

Risk Factors for Absence

Risk factors for absenteeism can often be classified as individual-, family-, or school-related.
Among individual risk factors for absence, children who experience maltreatment or trauma
are more likely to miss large amounts of school (Barth, 1984; Dube & Orpinas, 2009;
Kearney, 2008). Previous grade retention, special education participation, and other health
factors have also been found to be associated with higher rates of absenteeism (Balfanz &
Byrnes, 2012; Kearney, 2008; Sélzer, Trautwein, Lidtke, & Stamm, 2012; Thomas,
Lemieux, Rhodes, & Vlosky, 2011). In some studies, males have been more frequently
truant than females (Veenstra, Lindenberg, Tinga, & Ormel, 2010; Salzer et al., 2012), but
these gender differences are not consistent (Balfanz & Byrnes, 2012). Individual motivation,
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attachment, and other psychological factors, such as depression and anxiety, have also been
found to be associated with absenteeism (Bools, Foster, Brown, & Berg, 1990; Dube &
Orpinas, 2009; Veenstra et al., 2010).

Among family risk factors for absence, children from families with lower socio-economic
status (SES) were at higher risk for chronic absenteeism in many studies (Balfanz & Byrnes,
2012; Ready, 2010; Romero and Lee; 2007). Others include age of mother at birth of child,
education level of mother, and four or more children in the household (Romero & Lee, 2007;
Balfanz & Byrnes, 2012). Higher parent involvement in school and increased parent
expectations are associated with reduced absenteeism (Entwisle, Alexander, & Olson, 1997;
Epstein & Sheldon, 2002; Ou & Reynolds, 2008). School quality and climate may also play
a role. Schools with higher proportions of lower-achieving students or with high levels of
violence have been found to have higher rates of truancy (Barth, 1984; Salzer et al., 2012).
Schools where students perceive the school climate as positive, where their work is
displayed and expectations are high, have lower levels of absenteeism (Rutter, 1982; Van
Eck et al., 2017).

Present Study

This study examined the associations of chronic absence in the early middle grades with
eighth-grade achievement and high school attainment in the Chicago Longitudinal Study
(CLS, 2005a). The CLS follows a large, urban cohort of low-income, mostly African-
American students, beginning in early childhood (A = 1,539), who were at risk of school
underachievement and dropout. Given that socioeconomic-based achievement and school
completion gaps in the U. S. are 20 to 30 points and growing (National Assessment of
Educational Progress, 2014; Ryan & Bauman, 2016), this cohort provides a unique
opportunity to assess the impact on later educational outcomes of a policy-relevant, alterable
influence while accounting for many other relevant predictors of these gaps during the early
schooling process and within family contexts.

We theorized that educational skills acquired in the middle grades, particularly groundwork
math skills necessary for more advanced math (Balfanz & Byrnes, 2006; Gottfried, 2010),
are important for eighth-grade achievement. Therefore, missing a significant number of days
during these years could be negatively associated with achievement outcomes. Eighth-grade
achievement is an important outcome to consider because standardized eighth-grade
achievement tests and exit exams have been previously identified as strong predictors for
high school dropout (Franklin & Trouard, 2014).

We limited our analysis to chronic absence in the middle grades based on the work of several
scholars who have defined this as an important period of development and a time when
trajectories are set for school engagement and high school completion (Balfanz & Byrnes,
2006; Balfanz et al., 2007; Eccles, 1999; Kieffer et al., 2011). Absence at this age is more
likely a function of student choice (Easton & Englehard, 1982). Narrowing the scope of our
study to the middle grades allowed us to make grade-focused recommendations for
preventive interventions, which may help to improve student engagement and promote good
choices.
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Based on previous studies, we also hypothesized that middle-grade chronic absence might
be associated with lower rates of high school completion. We examined three measures of
high school attainment: four-year graduation by diploma, graduation by diploma by age 21,
and any high school completion by age 21. Many studies look at dropout, which does not
consider whether or not individuals obtain a high school credential at a later time. As our
interest is in the life course, we extended our measures to account for high school
completion by age 21.

Four-year graduation by diploma is a newer measure to consider and is defined as graduation
by traditional diploma, which is earned through the completion of course attendance at a
secondary school (Cameron & Heckman, 1993) within four years of beginning ninth grade
(Office of Disease Prevention and Health Promotion, n.d.). Students who take longer than
four years to graduate high school may suffer delayed entry into the labor market. Although
some delay in entering the labor market is valuable, that is the initial investment of time to
obtain a high school diploma (Oreopoulos, 2007), the cost of remaining out of either the
labor market or postsecondary education for more than the usual four-year investment of
time likely reduces the lifetime earning capacity of these individuals (Rouse, 2007).

Labor-market entry delays are especially germane to consider for this largely African-
American sample (93%), as African-American individuals transitioning to adulthood have
been shown to experience delays in obtaining full-time employment with all types of high
school completion when compared with their white peers. Possession of a high school
diploma is strongly associated with increased labor-market participation, especially for
African-American youth (McDaniel & Kuehn, 2013; Rouse, 2007). Moreover, students who
complete high school with a traditional diploma experience better outcomes than those who
dropout or complete by means of passing the General Education Development (GED) tests
(Heckman, Humphries, & Mader, 2010). Four-year graduation by diploma could help to
improve economic and health outcomes (Oreopoulos, 2007) for groups of individuals who
are already at-risk for reduced well-being. In this study we sought to understand with which
high school attainment outcome(s) chronic absence was most strongly associated,
hypothesizing that it could be considered most economically detrimental for individuals if it
was strongly associated with lower rates of four-year graduation by diploma.

As there is a dearth of literature examining the differential associations of chronic absence
with outcomes by group, we also included examinations of associations by gender, mother’s
high school completion status, and parent involvement. Gender disparities have been found
previously in mathematics achievement (Cornwell, Mustard, & Van Parys, 2013). Both
gender and mother’s education level have been identified as being associated with high
school attainment outcomes (Ensminger & Slusarcick, 1992; Franklin & Trouard, 2014). For
this sample, gender was of particular concern because African-American males experience
larger disparities in education outcomes than any other group of students in the U.S. (Kena
et al., 2015). If we could establish that males are more at risk for detrimental impacts
associated with chronic absence, a clearer target for attendance interventions in the middle
grades would be identified. Additionally, if parent involvement in the early years serves to
moderate the impact of later chronic absence, a need for programs to increase parent
involvement would be highlighted.
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We address the following questions:

1. Do students who are chronically absent in the early middle grades experience
lower levels of achievement in eighth grade and lower rates of high school
completion than students who are not chronically absent?

2. Do the associations of chronic absence with these study outcomes vary by
gender, mother’s high school completion status, or level of parent involvement in
first through third grades?

Data and Sample

Data were drawn from the CLS, a prospective cohort of children who entered kindergarten
in Chicago Public Schools in 1985. The majority of children (7= 989) attended a Child-
Parent Center (CPC) program while the remaining children (n = 550) attended all-day
kindergarten in other comparable Chicago Public Schools. CPC is a P-3 school reform
model synthesizing high-quality preschool with other elements such as parent involvement,
small classes, and professional development (Reynolds, 2000; Reynolds, Hayakawa,
Candee, & Englund, 2016). In the original study, schools were matched at the school level.
Subsequently, CPC and comparison children were compared on key characteristics for
baseline equivalence. Program and comparison groups were largely equivalent.

The sample for the present study included 1,148 students, who had attendance ratings in
grades 4-6. All students with attendance ratings also had scores for at least one of the
outcome measures. Baseline characteristics were re-examined to compare the study sample
to the attrition sample. Table 1 shows the characteristics of the original CLS sample, the
study sample, and the attrition sample. The children in the study sample were more likely to
have participated in the CPC follow-on program in grades first through third (&= .19), less
likely to have experienced adverse childhood experiences from ages birth to five (¢=-.15),
and more likely to be eligible for subsidized meals (&= .19). Therefore, the study sample
may be slightly more disadvantaged than the attrition sample. The two samples were
statistically similar on all other key characteristics. Table 2 shows key variables for the study
sample. If a student did not have outcome data, they were dropped from the analysis for that
outcome. The analytic sample sizes were as follows: eighth-grade reading and math
achievement analyses (7= 1,113); four-year graduation by diploma (/7= 1,070); graduation
by diploma by age 21 (7= 1,051); and any high school completion by age 21 (n= 1,054).

Table 3 shows differences between chronically and non-chronically absent children on key
characteristics. Children who were chronically absent were more likely to be male (d= -.
20), lower income (Aid to Families with Dependent Children [AFDC] participation, d= —.
26; subsidized meals, d= -.22), children of non-employed mothers (¢=-.17) and of
mothers who did not complete high school (= -.33). They also scored slightly lower on the
cognitive composite at kindergarten entry (d=.19). These between-group differences were
accounted for by including these characteristics as covariates in the analyses.
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Chronic Absence Measure

Following established procedures in the CLS (Ou, Mersky, Reynolds, & Kohler, 2007; Ou &
Reynolds, 2008), chronic absence was measured by ratings from classroom teachers in fifth
and sixth grades and supplemented with parent reports collected in fourth and sixth grades.
Teachers rated the attendance of students based on the daily attendance records they kept for
each child in their classrooms. The attendance ratings assigned were part of larger annual
teacher surveys and occasional parent surveys of school experiences. Individual, official
administrative records of absences were not available in the CLS for the elementary grades,
and at the time of the study, only ADA was routinely reported by schools.

As daily observers of children’s school participation and performance, teachers are an
important and valid source of information about attendance and behavioral adjustment
(Hightower et al., 1986; Reynolds, 1999, 2000). The three teacher- or parent-rated indicators
for attendance were not only significantly associated with each other and with child
outcomes in the expected magnitude (s in the range of .22 to .30), but they showed
construct distinction from other behaviors and experiences such as global classroom
adjustment, achievement, and parent and teacher expectations of performance (Ou &
Reynolds, 2008).

Using classroom records, the teachers rated the attendance of students. The sixth-grade
attendance measure was based on teachers’ ratings of each student on the statement, “Please
rate the above named child on numbers of absences during the school year” (CLS, 2005b, p.
8). Responses were 1 (0-3 days), 2 (4 to 7 days), 3 (8 to 12 days), 4 (13 to 20 days), and 5
(more than 20 days). The fifth-grade attendance measure was based on teachers’ ratings of
each student on the statement, “Please rate the above named child on the characteristic,
attends school” (CLS, 2005b, p. 7), where the scale was 1 (poor, not at all), 2 (below
average/some), 3 (average/satisfactory), 4 (above average/good), and 5 (excellent/much). We
reverse coded this item to match the direction of the scale on the 6! grade measure. For the
fourth-to-sixth grade measure, parents rated their child on the item, “How often does your
child stay home from school?”(CLS, 2005b, p. 13), where the scale was 1 (never), 2 (once a
month), 3 (once a week), 4 (2 or 3 times a week) and 5 (nearly every day).

For the constructed attendance measure, the average of the teacher attendance ratings in fifth
and sixth grades was first calculated and assigned to each child. If a child had only one of
these teacher ratings, they were assigned that value. These teacher ratings from fifth and
sixth grade accounted for 92% of the values (70% of the original CLS study sample). If a
child was missing both the fifth- and sixth-grade teacher ratings, the parent report was used
(6% of the original CLS sample). Children missing all three reports (24% of the original
CLS sample) were coded as missing and were dropped from the analyses. Because
imputation of missing reports with the Expectation-Maximization (EM) algorithm (Schafer
& Olsen, 1998) did not alter findings, we kept the attendance measure in its original form.

Values on the constructed attendance measure ranged from 1 to 5, where 1 represented the
best rating for a child’s attendance and 5 represented the worst. Using this constructed
attendance rating, we then created a dichotomous measure for chronic absence. Children
rated 3.5 or higher on the constructed attendance measure were coded 1 for chronic absence
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in grades 4-6, which, based on the sixth-grade rating choices, corresponded to an average of
14 or more days missed based on the sixth-grade scale, and was similar to the 15 days absent
definition, or approximately 8% of school days for a typical enrollment period of 180 days.
Children below 3.5 on the constructed attendance measure were coded 0 for non-chronically
absent (Ou et al., 2007; Ou & Reynolds, 2008).

We chose the 3.5 cut point for two reasons. First, on the reverse-coded, fifth-grade measure a
rating of 3 represented satisfactory or average attendance. We wanted the dichotomous
measure to capture children who had poorer-than-average attendance, so it was necessary to
set the cut-point higher than 3.0. If only the fifth-grade measure was available, we wanted to
be sure that children rated as average attenders by their teachers were not coded on the
dichotomous measure as chronically absent. We recognize that setting the cut-point at 3.5
may have omitted some children who were chronically absent based on the parent measure,
but children for whom only the parent measure was available represented a small percentage
of the study sample (6%). A rating of 3.5 on the constructed measure was approximately a
one standard deviation difference from the mean, further ensuring that this cut-point would
capture children with worse-than-average attendance on the dichotomous measure. The
percentage of CLS participants who met this definition for chronic absence (3.5 or higher)
was 15%, which is consistent with estimated rates of chronic absence reported in the
literature (Balfanz & Byrnes, 2012). Two alternative definitions of chronic absence using cut
points at an average of 3 and 4 on the constructed attendance measure were also created. The
frequency distributions for these alternate constructions of the chronic absence measure can
be found in Appendix Table 1.

Outcome Measures

Eighth-grade achievement—Reading and math achievement in the eighth-grade year
were measured using subtest scores from the lowa Tests of Basic Skills (ITBS; Hieronymus
& Hoover, 1990; Hieronymus, Lindquist, & Hoover, 1980). The reading subtest had 58
items (KR-20 reliability = .92) and focused on passage comprehension. The math subtest
had 117 items (KR-20 reliability = .95) and focused on concepts, computation, and problem
solving (Reynolds, 2000). The test was administered in group format each April, making it
an appropriate end-of-year achievement measure. Administration of the test was supervised
by Chicago Public School’s central office and was therefore independent of a child’s CPC
status (Reynolds & Temple, 1998).

High school attainment—According to a report by Mikulecky (2013) for the Education
Commission of the States, most states have set a maximum age at which individuals can
participate in public education. Twenty-seven states, including Illinois, have set the
maximum age at 21, so we capped our high school attainment measures at December 2001,
when most of the CLS participants would have turned 21. In our study, students obtained a
high school credential through one of two pathways: They completed a standard or an
alternative sequence of courses (as defined by their Individual Education Program [IEP]) and
graduated with a diploma awarded by their school district or they completed the GED
battery of tests. Using these pathways to the high school credential, we coded three
measures of high school attainment. For four-year graduation by diploma, any participant
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who was reported as graduating high school with a diploma awarded for the completion of
courses within four years after beginning ninth grade was coded as 1. All others were coded
as 0. For high school graduation by diploma by age 21, participants who completed high
school courses and were awarded a diploma by age 21 were coded as 1. All others were
coded as 0. For any high school completion by age 21, participants were coded as 1 if they
completed high school by any means by age 21, that is by diploma or GED. Participants who
did not complete high school by any means were coded as 0.

Covariates and Explanatory Variables

CPC program participation—Individuals who participated in a CPC preschool program
for either one or two years beginning at age 3 were coded as 1. Those who did not
participate in CPC preschool were coded as 0 and they enrolled in a comparison site or CPC
in kindergarten. Of these comparison children, 15% attended Head Start preschool. The
other children had no preschool experience. For any follow-on participation, children who
participated in CPC services at any time in first to third grade were coded 1. If they did not
participate they were coded 0. The follow-on program was open to any child who enrolled in
one of the CPC schools.

Gender and race/ethnicity—Gender was coded 1 for males and 0 for females. Race/
ethnicity was coded 1 for African-American and 0 for Latino or other.

Child and family demographic risk factors—Included risk factors were (a) low birth
weight, (b) location of school in high-poverty area, (c) single-parent family status by child’s
third birthday, (d) mother’s age under 18 at birth of child, () mother not employed by
child’s third birthday, (f) mother did not complete high school by child’s third birthday, (g)
four or more children in the family, (h) participation in AFDC by child’s third birthday, and
(i) eligibility for subsidized meals at preschool entry. Data for school-area poverty and race
were obtained from school administrative data. Family characteristics (e.g., parent
education, single-parent status) were obtained from school records, retrospective parent
reports collected when the children were in elementary school, or from birth records
(Reynolds, 2000; Reynolds & Ou, 2011). Each of these risk factors was coded individually.
For all factors, presence of the risk was coded as 1. If a child did not possess that risk, they
were coded as a 0. A variable was included in all analyses to control for differences between
children who had imputed risk data and those who did not. Children with imputed data were
coded as 1 and those with no imputed data were coded as 0.

A measure for Adverse Childhood Experiences (ACEs) was also included. These ACEs
scores were developed for a 2016 study using survey data collected from participants
between ages 22 and 24. A score was assigned to each participant based on their
retrospective report of nine traumatic childhood experiences, including death of a family
member, parent substance abuse, witness to a shooting or stabbing, and frequent family
conflict. In addition, for some individuals who did not complete the survey, administrative
reports on childhood maltreatment were used to assign an ACE score (Giovanelli, Reynolds,
Mondi, & Ou, 2016). For this analysis, the score was dichotomoized into 2 or more ACEs,
birth to age 5 versus 1 or no ACEs.
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Elementary school variables

Cognitive and achievement variables—The cognitive composite at kindergarten entry
included scales for word analysis, vocabulary, math, and listening subtests on the ITBS
(Hieronymus & Hoover, 1990; Hieronymus, Lindquist, & Hoover, 1980). Tests were
administered at the beginning of the kindergarten year (Reynolds & Temple, 1998). Each
subscale had 30 items. Internal consistency reliability was .94. The third-grade reading and
math scores were also derived from the ITBS (Hieronymus & Hoover, 1990; Hieronymus,
Lindquist, & Hoover, 1980). The reading comprehension subtest in third grade included 47
items (reliability = .92). The math test included 101 items (reliability = .94). The tests were
administered in April of the third-grade year (Reynolds & Temple, 1998).

Social-emotional maturity, first through third grade—In each grade, teachers rated
individual children on school progress and classroom adjustment on approximately 20 items.
The indicators varied from year to year, but in first grade one example was, “came to my
class ready to learn” (CLS, 2005b, p. 3). Ratings on each indicator were on a five-point scale
where 1 was “poor/not at all’ and 5 was “excellent/much.” Results of a principal
components analysis indicated that six items formed a socio-emotional adjustment scale,
which was similar across grades (Niles, Reynolds, & Nagasawa, 2006). The measure
included in this study was an average of the child’s social-emotional maturity scores for
grades first through third. The correlations of the three ratings were in the .50 range and
internal consistency reliability for the scale was .92 (Reynolds, Mavrogenes, Bezruczko, &
Hagemann, 1996). This scale was previously published in Reynolds et al. (1996).

Ever retained, first through third grade—Data were obtained from school records. If a
child had any record of being retained in a grade from first through third grade they were
coded as 1. If there was no record of retention they were coded as 0.

Ever placed in special education, first through third grade—Also obtained from
school records, this was a dichotomous measure created from a variable which summed the
number of years a child was placed in special education from first through third grade. If a
child had any record of being placed in special education during those years they were coded
as 1 and as 0 otherwise.

Two or more school moves, kindergarten through fourth grade—If a child
changed schools two or more times from kindergarten to fourth grade they were coded as 1.
If a child changed schools once or not at all they were coded as 0.

Average teacher-rated parent involvement, first through third grade—Each year
in grades first through third teachers were asked to rate parents on the item “parent(s)
participate(s) in school activities” (CLS, 2005b, p. 3-5) on a scale from 1 to 5 where 1 was
“poor/not at all’ and 5 was “excellent/much.” The scores for grades 1-3 were then averaged.
If a child was missing data for one of the three time points, the two available time point
scores were averaged. If a child was missing data for two of the time points, then the
available year was used as the child’s score. Previous studies have found this to be a reliable
measure of parent involvement (Hayakawa, Englund, Warner-Richter, & Reynolds, 2013;
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Reynolds, 2000). For the subgroup analyses, a dichotomized version of this variable was
created where 1 was equal to or above the average and 0 was below the average on this
measure.

School quality in fourth grade—If a child attended a school in fourth grade where the
reading and math proficiency rate on national norms of the ITBS was above 25%, they were
assigned a 1 on this measure. All others were coded 0. As an indicator of school quality,
school-level achievement has been found in previous studies to be a valid and measure of the
within-school learning context that is predictive of educational achievement, attainment, and
broader well-being (Ou & Reynolds, 2008; Reynolds & Ou, 2011).

Juvenile justice system involvement—Juvenile crime records were obtained from
administrative sources, including Cook County Juvenile Court and two other Midwest
locations. Juvenile arrest included formal petitions for children who were arrested and
processed through juvenile courts. Individuals were coded 1 if they had a record of arrest
and 0 otherwise (Arteaga, Humpage, Reynolds, & Temple, 2014).

Data Analysis

Model specifications—Unadjusted differences in eighth-grade achievement and high
school attainment were examined using t-tests. Additionally, multiple regression methods
were used to assess differences in these outcomes when adjusting for covariates. Linear
regression was used for continuous achievement outcomes and probit regression for
dichotomous high school attainment outcomes. All models contained the focal variable,
chronic absence status in the middle grades. Risk factors for chronic absence and predictors
of achievement and high school attainment were also included based on findings of previous
studies. Covariates were limited in time to occurring mostly in or before fourth grade and
included the following: (a) CPC preschool and follow-on (grades first through third)
program participation; (b) race, gender, and low birth weight; (c) the set of CLS-defined risk
factors including participation in AFDC, eligibility for subsidized meals, school in high-
poverty area, mother’s age at child’s birth, mother’s high school completion status, mother’s
employment status by child’s age 3, single-parent home by child’s age 3, four or more
children in the home, and an indicator of imputation for any of these risk factors; (d) ACES,
birth-to-age-five score; (e) more than two school moves from kindergarten through fourth
grade; (f) the cognitive composite variable measured at kindergarten entry; (g) school quality
in grade four (as a proxy for elementary school quality); (h) the first-through-third-grade
variables including parent involvement, any special education placement, and socio-
emotional maturity; and (i) ever-retained status in kindergarten through third grade.

In addition, for the eighth-grade math and reading achievement models, we included the
standardized measure of third-grade math achievement or reading achievement, respectively.
We also included the third-grade math score in the models for the high school attainment
outcomes. Standard errors were clustered at the site level to address potential issues of
nesting. After running regression models, marginal effects were calculated and reported for
the probit regressions. Standardized effect sizes were calculated as Cohen’s d values using
Equation 1:
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pooled

Missing data—Given the extensive longitudinal data collection from different sources, we
used the EM algorithm with maximum likelihood (ML; Schafer & Olson, 1998) to impute
missing data for the following predictors and covariates: cognitive composite, third-grade
achievement, demographic risk indicators, socio-emotional maturity, and school quality. As
a single-estimate approach, the EM algorithm has been shown to produce unbiased estimates
of standard errors (Cheema, 2014; Graham, 2012), especially with modest amounts of
missing data and a well-documented understanding of the missing-data process, as shown in
the extensive data collection in the CLS cohort (Reynolds et al., 2011). The percentage of
cases imputed for a particular variable ranged from 5% to 25%, with data missing at
random. The pattern of findings was similar for imputed and non-imputed variables,
although power was increased for the models with imputation.

Potential selection bias and propensity score analysis—As discussed earlier, there
was not equivalence between chronically and non-chronically absent children on some
control variables at baseline. This raised concerns of possible selection or omitted variable
bias, meaning that the outcome variable in each model and chronic absence status both may
be influenced by one or more of the control variables or by some other unmeasured variable
(Cook & Steiner, 2010). To address this, exploratory models were run to estimate if any of
the control variables in the achievement and high school outcome models might also predict
chronic absence status. Results showed the only significant predictor of chronic absence
among the baseline control variables was mother’s high school completion status. This
lessened concerns about potential selection to treatment in the models. Additionally,
inclusion of the rich set of control variables significantly reduced concerns about selection
and enabled the estimates to be viewed as trustworthy (Rosenbaum & Rubin, 1983; Steiner,
Cook, Shadish, & Clark, 2010).

To further account for the possibility of selection, and to check the robustness of the
estimates generated by the OLS and probit models, IPWRA estimates were generated. First,
the probability of the observed treatment status (i.e., a child’s chronic absence status) was
calculated based on a series of background characteristics. Regression coefficients were then
weighted using the inverse of these calculated probabilities. Weighting by the inverse
probability of the observed chronic absence status allowed observations with low probability
of their observed status to receive higher weight in the regressions. For example, a child who
was chronically absent when, based on baseline characteristics, he had a low probability of
being chronically absent received more weight in the regression. This minimizes selection
bias that might result from differences in baseline background characteristics. Once inverse
probability weights were applied, average predicted outcomes for each treatment level,
chronically and non-chronically absent, were generated. For each study outcome, the
differences between the average predicted outcomes, for chronically and non-chronically
absent status, provided estimates of average treatment effect (ATE; StataCorp, 2013).
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In IPWRA, separate models are specified to predict treatment status (chronic absence) and
outcomes. For this analysis, the model specified to predict the probability of chronic absence
included CPC program participation, demographic and risk factors, and school-age
indicators through third grade. The models predicting the eighth-grade achievement
outcomes also included these variables, but school-age variables were extended to include
grades up to eighth. The models predicting the high school attainment outcomes saw the
addition of an eighth-grade achievement variable and a dichotomous indicator of juvenile
justice system participation. The specification of separate models for treatment and
outcomes introduced a doubly-robust property into the analyses because only one of the
models specified, either treatment or outcome, had to be correct for the estimates to be
considered reliable (Richardson, Reynolds, Temple, & Smerillo, 2017; Robins and
Rotnitzky, 1995; Wooldridge, 2007). Although we were confident in the predictors of the
eighth-grade achievement and high school attainment outcomes based on predictor studies
that have been previously completed (Ou & Reynolds, 2008; Reynolds & Temple, 1998),
there was some uncertainty about the predictors of chronic absence. The doubly-robust
property allowed for this uncertainty and still produced what could be considered reliable
estimates of ATE.

Subgroup differences—To understand if there were heterogenous associations of
chronic absence with outcomes, models with single interaction terms were run, as well as
subgroup analyses on subsamples. Subgroup analysis is more flexible than the inclusion of
single interaction terms in that it allows coefficients on all covariates to vary across groups.
The results produced by subgroup analyses are similar to those produced by including
interactions of the grouping variable, e.g. gender, with all other model covariates. In our
analyses, we believed the associations of some of the covariates with outcomes might be
different for males compared to females or for children of moms who completed high school
compared to those who did not. Subgroup analyses accommodated for these variations. The
models would have become quite large if interaction terms of the grouping variable with all
other covariates were included. Subgroup analysis prevents the models from becoming
unwieldy, while still allowing for the coefficients on all covariates to vary for different
groups. Separate standardized effect sizes were then calculated allowing magnitudes of
associations to be compared across groups (Heckman et al., 2010; Heckman & LaFontaine,
2006). We borrowed this idea from the health intervention literature which recommends
relying on significance tests from the inclusion of interaction terms, but also finds value in
being able to quantify the differential impacts of treatment or differential associations across
groups (Rothwell, 2005). While different from the inclusion of a single interaction term, the
information provided by subgroup analyses can be valuable for the development of targeted
interventions. Given the intervention orientation of this study, using this approach was
useful, particularly for the probit models, as the practical interpretation of marginal effects
on interaction terms in non-linear models is not straightforward (Karaca-Mandic, Norton, &
Dowd, 2012).
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Table 4 shows the unadjusted achievement means and unadjusted rates of high school
attainment by chronic-absence status. Children who were chronically absent in the middle
grades scored lower on measures of reading and math achievement at the end of eighth grade
compared to children who were not chronically absent (p < .001). Additionally, the
chronically absent group had lower rates of four-year graduation by diploma, as well as
graduation by diploma by age 21 and any high school completion by age 21. The extent to
which these descriptive patterns hold after accounting for the predictors of chronic absence,
achievement, and attainment is addressed below.

Chronic Absence and Achievement

As reported in Table 5, middle-grade chronic absence was negatively associated with eighth-
grade math achievement. When all other factors in the model were held constant, children
who were chronically absent scored, on average, two months behind their non-chronically
absent peers on measures of math achievement, g=-2.93, p= .01, 95% CI [-4.86, —.99].
However, this was a small effect, = -.17. The impact on reading achievement at the end of
eighth grade was also negative, but was non-significant with a very small effect size, = —.
68, p=.57, d=-.03, 95% CI [-3.10, 1.74].

Although chronic absence yielded mixed results, other negative predictors of both reading
and math achievement included race, eligibility for subsidized meals, special education
placement, and grade retention in the early grades. Those with positive associations with
achievement included the cognitive composite at kindergarten entry, third-grade
achievement, and social-emotional maturity. The explanatory power of the models was high
(R% = 57-67%).

Chronic Absence and High School Attainment

Marginal effects calculated from probit regression indicated that chronic absence in the
middle grades was associated with a reduced probability of four-year graduation by diploma
of about 18 percentage points, p < .001, d=-.37, 95% CI [-.26, —.10]. Additionally,
chronically absent children had a 17 percentage point lower probability of graduation by
diploma by age 21, p<.001, d=-.35, 95% CI [-.24, -.11], and about an 11 percentage
point lower probability of any high school completion by age 21, p< .01, d=-.23, 95%
CI[-.18, -.04]. Other predictors significant to all high school attainment outcomes were (a)
gender, (b) mother’s high school completion status, (c) AFDC participation, (d) ACEs, (e)
school quality in fourth grade, (f) third-grade math achievement, and (g) socio-emotional
maturity in early elementary school. Full models and coefficients can be found in Table 5.

Robustness Using IPWRA and Alternative Definitions of Chronic Absence Status

Table 6 shows that IPWRA methods produced results consistent with the multiple regression
results for all outcomes. This reduced concern about potential selection in the OLS and
probit models. Middle-grade chronic absence was associated with lower scores for eighth-
grade math achievement (¢= -.17) and reduced probability of four-year graduation by
diploma (&= -.36), graduation by diploma by age 21 (¢=-.37), and any high school

J Sch Psychol. Author manuscript; available in PMC 2019 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Smerillo et al.

Page 15

completion by age 21 (d=-.27). As in the OLS estimate, IPWRA analysis indicated the
association with eighth-grade reading achievement was non-significant and very small (¢=.
04).

Alternative thresholds for the chronic absence measure yielded similar patterns of results.
Results for all five key outcomes using the alternative definitions of chronic absence can be
found in Appendix Table 2. There is some evidence that exploration of a lower threshold of
days absent is warranted.

Subgroup Analyses

Table 7 indicates for most subgroups, associations of chronic absence with eighth-grade
reading achievement were very small (¢< -.10). For all high school attainment outcomes,
the effect sizes were larger for males than females. For four-year graduation by diploma, the
effect size was —.48 for males versus —.24 for females. The same pattern held for graduation
by diploma by age 21 and any high school completion by age 21, with associations for males
being nearly double the size of those for females. Chronic absence seems to present a greater
threat to the probability of attaining a high school credential for males than females. The
magnitude of the associations of chronic absence with eighth-grade math achievement was
nearly equal for males (¢= -.16) and females (&= -.18). For males, all associations, except
reading, were significant at the p < .05 level. For females, the associations were significant
for four-year graduation and graduation by diploma.

The analyses by mother’s high school completion status compared children whose mothers
did not complete high school to children whose mothers did complete. The associations of
chronic absence with outcomes for children of completers were generally larger in
magnitude than the associations for those whose mothers were non-completers. For eighth-
grade math achievement, the magnitude of the effect size for children of completers was —.
23 versus —.14 for children of non-completers. For four-year graduation by diploma and
graduation by diploma by age 21, the effect sizes for children of high school completers
were also larger than those for children of non-completers. The associations of middle-grade
chronic absence with any high school completion by age 21 were both negative and nearly
identical in magnitude for children of high school completers and non-completers (males, d
= -.23 and females, d= -.21). The associations with math achievement and the high school
attainment outcomes were all significant, except for the association with any high school
completion by age 21 for children of completers.

For eighth-grade math achievement, the effect sizes were similar for children with parents
who had average or above involvement (¢ = -.15) and below-average involvement (d= -.
18). Two of the three high school attainment measures indicated that children with below-
average parent involvement might be more detrimentally impacted by chronic absence than
children whose parents were more involved. The association of chronic absence with four-
year graduation by diploma for children with less-involved parents (d'= —.44) was
significantly larger than the association for children of more-involved parents (d= -.27). So,
for children of less-involved parents, chronic absence seems to pose a greater threat to the
probability that they will graduate in four years with a diploma. A similar pattern was found
for any high school completion by age 21. In this case the magnitude of the association was

J Sch Psychol. Author manuscript; available in PMC 2019 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Smerillo et al.

Page 16

d=-.30 for children of parents with low involvement versus &= -.10 for children of more-
involved parents. For children with below-average parent involvement, all of these
associations were significant at the p < .05 level. For children of parents who had been more
involved, four- year graduation by diploma and any high school completion by age 21 were
statistically significant associations.

Single interaction terms were added to full models as well. The inclusion of single
interaction terms in each model, where chronic absence was interacted with each of the
grouping variables, that is gender and mother’s high school completion status, allowed the
slope for chronic absence to vary while holding all other coefficients in the models constant.
The only interaction which approached significance under this constraint was the interaction
of gender and chronic absence in the model predicting probability of four-year graduation by
diploma (p=.07).

Discussion and Implications

This study assessed the association of chronic absence in the middle grades with eighth-
grade achievement and high school attainment. The goal was to provide information that
might be useful for the development of interventions. We hypothesized that missing many
days of school during this critical period of development may be negatively associated with
eighth-grade achievement. Results indicated that although there was no significant
association of chronic absence with reading achievement in eighth grade, there were small
and negative associations with eighth-grade math achievement. Based on the work of
Balfanz and Byrnes (2006) and Beaton et al. (1996), and on our own findings about the
associations with high school attainment, we expected that missing many days of school in
the middle grades would have a much more significant impact on achievement, but this was
not the case. The non-significant association with reading achievement is surprising based
on other studies which have found impacts on reading (e.g. Gottfried, 2010). One possible
explanation is that there may not have been as strong a literacy focus in the middle grades as
in earlier grades at the time of the study, so missing instructional time in the middle grades
may not be have been as detrimental to literacy outcomes. It was also unexpected that the
associations with math achievement were not larger in magnitude, particularly because the
associations with high school attainment were much larger. Further research will help us to
identify if there are other skills that are impacted by the reduced instructional time that
occurs with chronic absence in the middle grades, or if pathways beyond achievement are
important to consider when attempting to understand the path through which chronic
absence reduces high school attainment.

Consistent with our expectations, and with the previous literature (Balfanz et al., 2007),
children who were chronically absent in the middle grades experienced reduced probabilities
of completing high school. Analyses of high school attainment outcomes showed that
middle-grade chronic absence was most strongly associated with reduced probability of
four-year graduation by diploma and graduation by diploma by age 21. Given that recipients
of GEDs do not experience the same economic prosperity as individuals who obtain a
diploma (Heckman et al., 2010), this should be of concern. Four-year graduation and the
high school diploma are most likely to produce the best outcomes for individuals. These
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results highlight the need for interventions to address chronic absence to change the
trajectories of students before they finish the middle grades and enter high school.

When subgroups were examined, the associations of chronic absence with outcomes were
larger in magnitude and more significant for males than females and for children of parents
with lower levels of parent involvement. This finding is an addition to the literature, as males
have not previously been identified as being particularly at risk for the detrimental
associations of chronic absence with outcomes. This finding provides guidance for
intervention development. In particular, we believe it may be especially important to monitor
the attendance of male children in the middle grades. The literature has established that
males are already at-risk for reduced achievement and increased likelihood of high school
dropout (e.g. Cornwell, et al., 2013; Ensminger & Slusarcick, 1992). Chronic absence in the
middle grades may compound this risk. Van Eck et al. (2017) suggested that student
perceptions of school climate play an important role in school attendance decisions.
Interventions which seek to improve school engagement for boys in the middle grades may
be of particular importance in helping to prevent chronic absenteeism for a more vulnerable
group. Additionally, based on the finding that parent involvement seemed to mitigate some
of the effect of chronic absence, interventions to promote parent involvement in the early
elementary grades should be emphasized.

That chronically absent children of mothers who completed high school experienced poorer
outcomes may be attributable to the fact that chronic absence may remove the advantage
these children would have otherwise experienced or it may indicate some downward bias in
the estimates for the chronically absent children of non-completers. For children of whose
mothers did not complete high school, some of the impact of chronic absence on outcomes
may be masked or confounded by other risk factors. Additional analysis is needed to better
understand the heterogeneous impacts of chronic absence for these groups. Future research
directed towards crystallizing the differential impacts of chronic absence for subsamples of
students will help to direct limited public dollars for interventions towards the students who
will most likely benefit. Additionally, more research on the specific threshold number of
days absent where negative associations become larger in magnitude is recommended.

Among the interventions and reform initiatives that have been found to promote attendance
and school engagement are the mentoring programs Check and Connect (Christenson &
Sheridan, 2001; Christenson, Stout, & Pohl, 2012; Christenson & Thurlow, 2004) and Big
Brothers Big Sisters (Valentino & Wheeler, 2013), the 5 Essentials model of school
organization (Bryk, Sebring, Allensworth, Luppescu, & Easton, 2010), the Child-Parent
Center Preschool to 3" Grade Program (Reynolds et al., 2016), full-day preschool
(Reynolds et al., 2014), and Small Schools (Oxley, 2007). Many of these evidence-based
interventions emphasize increasing student and family engagement in school. These and
other planful efforts can provide principals, teachers, and school leaders with a variety of
useful strategies for preventing chronic absences. The ultimate goal of any of these
interventions is to improve attendance and thus improve children’s academic outcomes,
putting them on a trajectory for economic success and good health throughout the life
course.
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These findings add to the limited, but growing body of research on chronic absence and
emphasize the need for schools to collect not only ADA data, but to use attendance data to
identify which children are chronically absent. This will equip administrators and teachers to
tailor the most effective interventions to prevent and remediate chronic absenteeism. A
chronic absence focus could enable schools to work with particular families to identify
specific barriers to attendance and implement targeted interventions. Targeted school
programs that increase student and family engagement are valuable tools in preventing
chronic absence and increasing the likelihood of student success and positive life course
outcomes.

Limitations

There are three notable limitations. First, while the findings significantly add to our
understanding of the associations of chronic absence with key outcomes for children and
youth, the findings may not be generalizable to other student populations and more
economically diverse contexts. However, the influence of absences and other alterable
factors within high-risk urban contexts such as in the CLS is of high policy relevance in
addressing persistent racial and socioeconomic achievement gaps.

Second, our measure of chronic absence was based primarily on teacher reports rather than
school records. Although school records are also fallible indicators, the use of teacher
ratings may have introduced bias in reports, including social desirability or “halo” effects
that weaken construct validity. Consequently, our results warrant cautious interpretation.
Nevertheless, the measure has a number of strengths that enhance validity. We used multiple
sources of ratings over time and in different years, the evidence from correlational analyses
showed construct distinction consistent with studies using school records (Entwisle et al.,
1997), and estimates of impact were derived from a comprehensive model in which the
influence of many other indicators of performance and adjustment from different sources
were taken into account.

Finally, while robustness checks utilizing inverse-probability-weighting help to account for
some of the potential, cautious interpretations are warranted. Continued examination of
absence measures with additional educational attainment outcomes and measures of
economic well-being will enhance understanding about impacts and the processes that
contribute to long-term effects.

Summary and Conclusion

Using OLS, probit, and propensity weighting methods, we found that chronic absence in the
middle grades was significantly associated with lower math achievement and lower rates of
high school attainment. In particular, chronic absence was most negatively associated with
the probability of four-year graduation by diploma and graduation by diploma by age 21,
putting individuals at greater risk for negative economic and health outcomes. These
findings highlight the need for schools to identify students who are chronically absent, as
chronic absence is often a problem hiding in plain sight. In addition, the importance of
developing interventions which both improve student engagement and promote family
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involvement is magnified. Increased use of evidence-based strategies, however, provides a
strong foundation for further advances.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 2

Description of Key Variables for Study Sample, n = 1,148

Variable Mean SD Min.  Max.
Teacher-reported chronic absence status .15 .36 0 1
Eighth-grade math achievement score 14763 17.97 86 225
Eighth-grade reading achievement score 145.10 21.39 82 212
Four-year graduation by diploma 48 .50 0 1
Graduation by diploma by age 21 .52 .50 0 1
Any high school completion by age 21 .62 49 0 1
Any CPC preschool .65 48 0 1
Any CPC follow-on participation .58 49 0 1
African-American .93 .26 0 1
Male 49 .50 0 1
Low birth weight A1 .32 0 1
More than two Adverse Childhood Experiences, ages 0-5 .04 .20 0 1
School in high-poverty area 75 43 0 1
Single-parent home by child’s age 3 77 42 0 1
Mother less than 18 at child’s birth .16 37 0 1
Mother did not complete high school by child’s age 3 .54 .50 0 1
Four or more children in home by child’s age 3 17 .38 0 1
Participation in AFDC by child’s age 3 .64 A48 0 1
Mother unemployed by child’s age 3 .68 A7 0 1
Eligible for subsidized meals .86 .35 0 1
Cognitive composite at kindergarten entry 4730 873 28 83
Third-grade reading score 96.69 16.63 48 145
Third-grade math score 100.57 13.14 60 134
Average Social-Emotional Maturity, 158-3" grades 1920 467 801 3031
Ever retained, 151-3" grades 20 40 0 1
Ever special education, 1%-3rd grades .01 .10 0 1
More than two school moves, kindergarten-4™ grade 21 41 0 1
Average teacher-rated parent involvement, 15-3" grades 121 .99 0 3
Attended high-quality school, 4™ grade 13 .34 0 1

Note. CPC = Child Parent Center; AFDC = Aid to Families with Dependent Children.
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Baseline Characteristics of Study Sample by Chronic Absence Status, n = 1,148

Table 3

Not Chronic ~ Chronic
Absent Absent
Characteristic n=973 n=175 p d
Any CPC preschool, (%) 66.0 60.0 127 13
Any follow-on program, (%) 58.5 54.3 .302 .08
African-American, (%) 92.7 94.3 452 -.06
Male, (%) 476 57.7 014  -20
Low birth weight, (%) 10.6 16.0 .068 -.17
Adverse Childhood Experience(s)>=2, age 0-5 (%) 4.1 4.0 .946 .01
School in high-poverty area, (%) 74.6 80.0 128 -.13
Participation in AFDC by child’s age 3, (%) 62.1 74.3 .002 -.26
Eligible for subsidized meals, (%) 84.4 92.0 .001 -.22
Mother less than 18 at child’s birth, (%) 15.6 20.0 149 -12
Mother did not complete high school by child’s age 3, (%) 51.9 68.0 <.001 -.33
Mother not employed by child’s age 3, (%) 66.3 74.3 .038 -.17
Four or more children in home by child’s age 3, (%) 17.1 16.6 .895 .01
Single-parent home by child’s age 3, (%) 76.0 81.7 076  -.14
Cognitive composite at kindergarten entry 47.6 459 .021 19

Note. CPC = Child Parent Center; AFDC = Aid to Families with Dependent Children.

Established alpha is p<.05.
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