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ABSTRACT
This paper assesses the effects of Tulsa, Oklahoma’s early childhood education programs
on social-emotional outcomes, using teacher ratings of children’s disobedience,
aggression, attention-seeking, apathy, and timidity from the Adjustment Scales for
Preschool Intervention (ASPI) and a separate measure of attentiveness as the dependent
variables and fixed effects regression modeling with propensity score matching as the
estimating technique. The sample consists of 2,832 kindergarten students in October
2006, 1,318 of whom had participated in the Tulsa Public Schools (TPS) pre-K program
and 363 of whom had participated in the CAP of Tulsa County Head Start program the
previous year. Participation in the TPS pre-K program was associated with lower ratings
on timidity and higher ratings on attentiveness. Participation in the Head Start program
was associated with a marginally significant reduction in timidity. We found similar, but
not identical results, when we restricted the sample to free-lunch-eligible children. We
conclude that high-quality, school-based preschool programs can enhance social-
emotional development, perhaps especially in domains of behavior that affect the child’s

attentiveness and engagement in learning.
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Social-Emotional Effects of Early Childhood Education Programs in Tulsa

In recent years, several studies have concluded that state-funded pre-K programs
enhance the cognitive development of children. These studies, which use a variety of
methods to assess pre-K in a variety of settings, have found positive impacts on pre-
reading, pre-writing, and pre-math skills in Georgia, Oklahoma, Michigan, South
Carolina, New Jersey, and West Virginia (Barnett, Lamy & Jung, 2005; Henry et al.,
2003; Gormley, Gayer, Phillips & Dawson, 2005; Wong, Cook, Barnett & Jung, 2008). .

In contrast to this increasingly rich body of studies on pre-K and cognitive
development, far less is known about the effects of pre-K on social and emotional
development. This is a serious gap in knowledge given rapid growth in pre-K enrollment
in the U.S. and substantial evidence that young children’s social-emotional development
sets the stage for subsequent social-emotional functioning and plays a role in later
academic achievement. Just between 2002 and 2008, the percentage of our nation’s 4-
year-olds who were enrolled in state-funded pre-K programs rose from 14% to 24%
(Barnett, et al., 2008). For very low-income children, this trend can be traced back to the
establishment of Head Start in 1965 — a program that now enrolls over 10% of the
nation’s 4-year olds.

This study examines the effects of Tulsa, Oklahoma’s pre-K and Head Start
programs on social-emotional outcomes at kindergarten entry. As such, it extends our
prior work demonstrating substantial positive impacts of the Tulsa pre-K and Head Start
programs on cognitive development, including pre-reading skills, pre-writing skills, and
pre-math skills (Gormley, Phillips, & Gayer, 2008). We focus on children who were

enrolled in either the Tulsa Public Schools (TPS) pre-K program or the Community



SOCIAL-EMOTIONAL EFFECTS OF EARLY CHILDHOOD EDUCATION 4

Action Project (CAP) of Tulsa County Head Start program during the year prior to
kindergarten. Oklahoma’s pre-K program has received national attention because, as one
of a handful of programs with universal eligibility, it reaches a higher percentage of four-
year-olds (71%) than any other program in the nation (Barnett al. al., 2008). It also offers
atypically high quality preschool education (Phillips, Gormley, & Lowenstein, 2009),
perhaps because Oklahoma requires a lead teacher with a B.A. degree who is early-
childhood-certified in every classroom and pays these teachers regular school system
wages. In Tulsa, the CAP Head Start program follows the same guidelines. As a result,
this investigation may be seen as offering a “best case scenario” look at the potential
contribution of high-quality school-based pre-K and Head Start programs to children’s
social-emotional development.
Social-emotional Development

Young children’s social-emotional development captures a broad swath of
specific outcomes, ranging from the ability to identify and understand one’s own and
others’ feelings, establish and sustain relationships with both peers and adults, and
regulate one’s behavior, emotions, and thoughts (National Scientific Council on the
Developing Child, 2005). The importance of these foundational capacities has been well-
documented. Having behavior problems in early childhood, for example, is associated
with low peer acceptance, maladaptive teacher-child relationships, and anti-social
disorders and delinquency in middle childhood and adolescence (Brody et al., 2003; Ladd
& Burgess, 1999; Nagin & Tremblay, 2001; Shaw, Owens, Giovannelli, & Winslow,
2001; White, Moffitt, Earls, Robins, & Silva, 1990). Early childhood behavior that is

more internalizing in nature, such as fearfulness or behavioral inhibition, is also
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associated with the development of serious anxiety problems in middle childhood and
beyond (Tincas, Benga & Fox, 2006; Fox et al., 2005; Schwartz, Wright, Shin, Kagan, &
Rauch, 2003).

In light of teachers’ concerns about social-emotional development and emerging
evidence that both academic and social-emotional aspects of school performance may be
affected by children’s early social-emotional competencies, those who study early
childhood programs have increasingly turned their attention to this domain of behavior.
There is, in fact, a long-standing child care literature in this area growing out of concerns
that early non-maternal care would undermine parents’ role in fostering compliance and
prosocial behavior (NICHD ECCRN, 1998). On the one hand, evidence has documented
that children who spend more time in non-parental child care — especially center-based
care -- during the early childhood years display higher levels of externalizing and
aggressive behavior, as well as more adult-child conflict, at 54 months and at
kindergarten age, and behavior problems through sixth grade (Belsky et al., 2007; Loeb,
Bridges, Bassok, Fuller & Rumberger, 2007; NICHD Early Child Care Research
Network [ECCRN], 2003, 2005). Yet, other evidence suggests that, when quality is high,
spending more hours in non-maternal care is not associated with increased behavior
problems for low-income children and may actually reduce such problems (Loeb, Fuller,
Kagan, & Carrol, 2004; Lowenstein & Phillips, submitted; Votruba-Drzal, Coley &
Chase-Lansdale, 2004). Moreover, exposure to group child care during the early
childhood years appears to contribute to reduced levels of internalizing and inhibited

behavior, perhaps especially if the quality of care is high and for children who are at risk
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of highly inhibited behavior (Crockenberg & Leerkes, 2005; Fox, Henderson, Rubin,
Calkins, & Schmidt, 2001).

Research specifically on Early Head Start and Head Start, which predominantly
serve very low-income children, has revealed both negative and positive impacts on
social-emotional behavior. Negative effects on self-control, interpersonal skills, and
increases in externalizing behavior have been found in secondary analyses of large,
national datasets that rely on parental reports of where their preschoolers received care
(Loeb et al., 2007; Magnuson et al., 2007). In contrast, positive immediate behavioral
impacts have been reported from recent randomized trials of Head Start and Early Head
Start (EHS) (U.S. Department of Health and Human Services, 2005) and, in terms of
long-term impacts on criminal behavior, from sibling comparison studies (Garces,
Thomas, & Currie, 2002). Specifically, Head Start participation was related to modest
reductions in parent-reported overall problem behaviors and hyperactivity for 3-year-olds
but not 4-year-olds. However, by the end of first grade, there were few significant
impacts of Head Start participation (U.S. Department of Health and Human Services,
2010).

Others have turned to large, national datasets — notably the Early Childhood
Longitudinal Study-Kindergarten cohort (ECLS-K) -- to examine the social-emotional
consequences of exposure to early childhood programs using OLS regression,
instrumental variable, and propensity score techniques. Collapsing children who were
reported by parents to be in a day care center, preschool, or pre-K program into a broad
“center care” category, Loeb and colleagues (Loeb, Bridges, Bassok, Fuller &

Rumberger, 2007) found a positive association between center enrollment and behavior
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problems. Negative behavioral effects were greater for children who started center care
at an earlier age and were greater for whites than for blacks, and were non-significant for
Hispanics (Loeb et al. 2007). Magnuson, Ruhm, & Waldfogel (2007) also found a
positive association between pre-K participation, as defined by parents, and externalizing
behavior. In addition, they found a negative relationship between pre-K participation and
self-control, although this relationship disappeared when they switched from OLS
regression to other estimating techniques. Magnuson et al (2007) found similar effects
when they limited their analyses to children from disadvantaged families. Interestingly,
they found that social-emotional effects became non-significant if a child’s pre-K
program and kindergarten class were situated in the same school. It is important to note
that because parents’ retrospective reports on their children’s early childhood program
types are of unknown reliability (Lopez & Barrueco, 2005), firm conclusions from these
studies about subsets of programs within the spectrum of early childhood options should
be approached with caution.
Pre-Kindergarten Programs and Social-Emotional Development

Beyond the work of Magnuson and colleagues (2007) on pre-kindergarten
programs, there is a dearth of research on social-emotional impacts specific to school-
based pre-K experience. Reynolds (1989), who analyzed data from 1,539 ethnic minority
children, some of whom had enrolled in Chicago Parent Child Center (PCC) preschools
administered by the Chicago public schools since 1967, found that preschool
participation had no direct effects on social-emotional maturity at first grade but that it

did have positive indirect effects, mediated through higher levels of parent involvement.



SOCIAL-EMOTIONAL EFFECTS OF EARLY CHILDHOOD EDUCATION 8

Graduates from this program also had higher rates of high school completion and lower
rates of official juvenile arrests (Reynolds, Temple Robertson, & Mann, 2001).

In a recent study of pre-K in 11 states, based on a predominantly low-income
sample of children, Howes and colleagues (2008) found that pre-K attendance was
associated with a small increase in children’s social skills between the fall and spring of
the pre-K year, and a small decrease in behavior problems among children of mothers
with low levels of education. Larger gains in social skills were associated with teacher
reports of warmer relationships with the child. The importance of the teacher-student
relationship and of the emotional climate in the classroom as they relate to the
development of social competence and the prevention of problem behaviors in
preschoolers was also reported by Mashburn et al. (2008).

The implications of this extensive, but balkanized literature on the social-
emotional impacts of early childhood programs for newly emerging school-based pre-K
programs for 4-year olds are difficult to discern. Work on child care is sometimes
discouraging, although not necessarily for low-income children, while experimental
research on Head Start offers some glimmer of hope. Work on preschool programs is in
its infancy, but does suggest that when preschools are connected to elementary schools,
negative effects are avoided, and when the classrooms are characterized by emotionally
supportive teacher-child interactions, benefits accrue to social-emotional development.
The Tulsa pre-K program is both school-based and offers emotionally supportive

educational environments (Phillips, Gormley & Lowenstein, 2009).
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Research Questions

The current study addresses three questions: (1) What are the effects of school-
based and Head Start-based preschool programs on social-emotional behavior at
kindergarten entry? (2) Do these effects differ if we focus on poor children in particular?
and (3) Do program impacts depend on the classroom micro-context (interactions with
adults or peers, or during learning tasks) in which social-emotional behavior manifests
itself? We address these questions in the context of the relatively high-quality Tulsa pre-
K program, using propensity score methodology and then teacher fixed effects to
minimize selection bias in our comparisons between children who attended and did not
attend these programs.

We hypothesize, based on the relative high-quality of the Tulsa pre-K program
and its strong links to elementary schools, that it will generate positive effects for
children’s social-emotional development. Moreover, the programs’ strong emphasis on
academic instruction could help to prepare children for the educational challenges of
kindergarten and thus reduce timidity, apathy, and acting out behaviors, although it is
also plausible that excessive attention to academic instruction — or developmentally
inappropriate practices — could generate or aggravate social-emotional distress.

We further hypothesize, based on the child care and Head Start literatures, that
stronger links between Tulsa pre-K experience and social-emotional development will be
found for low-income children. In this context, we do not anticipate differing outcomes
for the TPS and Head Start programs. They follow the same quality guidelines, both offer
emotionally supportive classroom environments, and, while the TPS classrooms place a

greater emphasis on academic instruction (which may facilitate children’s adjustment to
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the social challenges of schooling or may generate distress, as noted above), the Tulsa
Head Start program, like Head Start programs elsewhere, is explicitly committed to
social-emotional development as one of several program goals, whereas the TPS pre-K
program is not. As such, it is not obvious that one program or the other is better equipped
to foster social-emotional development.

Finally, because evidence regarding social-emotional impacts of pre-K education
has not taken classroom micro-contexts into consideration, hypotheses regarding different
impacts for teacher, peer, and task-oriented interactions are not warranted.

Methods
Sample

A total of 186 TPS kindergarten teachers provided ratings of the social-emotional
development of the children in their classrooms in October 2006. We received completed
forms for 77% of the kindergarten students. As a result, the total sample consists of 3,166
kindergarteners: 1,337 TPS alumni, 366 Head Start alumni and 1,463 children who
attended neither program (referred to as controls). Our final analytic sample declined
slightly when we eliminated a few children who were too old or too young for their
cohort and, more substantially, when we utilized propensity score matching, as discussed
below (see Appendix A).

Based on parent reports that included a large number of non-responses (and, as
such, do not offer systematic data on the experience of the control children), we know
that some children in the control group were in another school district’s pre-K program or
another CAP agency’s Head Start program prior to entering kindergarten in Tulsa; some

attended a day care center or family day care home; others remained at home. For our
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full sample of children assessed by their teachers, 82% of the TPS control group children

and 79% of the Head Start control group children were in some other kind of institutional
care (a group day care center, a family day care home, or another preschool), according to
their parents.

As Table 1 indicates, the assessed sample of children closely resembles the
universe of children in most respects (there are some minor differences in free-lunch
eligibility). Table 2, discussed below, provides descriptive information on the matched
TPS Pre-K and Head Start alumni, as well as the matched control children for both of
these groups. Given that we conduct analyses not only on the total sample, but also on the
children with free-lunch eligibility, it is important to note that 65% of the TPS alumni and
89% of the Head Start alumni fell into this subgroup. .

Measures

To analyze the effects on social-emotional development of the preschool
programs in Tulsa run by the public schools and by Head Start, we chose the Adjustment
Scales for Preschool Intervention (ASPI) instrument developed by researchers at the
University of Pennsylvania (Lutz, Fantuzzo, & McDermott, 2002b). The ASPI instrument
consists of 144 statements describing behaviors that children may display. The assessor
checks any descriptor that applies to the child being assessed. For example, with regard
to the question, “Does this child pay attention in the classroom?”, the assessor checks or
does not check each of the following specific behavioral descriptors: Generally listens
well; Talks, gazes around, plays with things; Sits so quietly you don’t know if he/she is
attending or not; Lacks interest, ‘Just sits”; Appears to live in a dream world. As these

examples make clear, the descriptors capture both good behaviors and problem
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behaviors, although the majority of the items do focus on problem behaviors. In addition,
the rated behaviors are organized into subsets defined by classroom context (or
“situtypes”): interactions with the teachers, interactions with peers, and task-related
behavior. With regard to the child’s relationship with the teacher, items assess, for
example, how the child greets the teacher, seeks his or her help, and answers teacher
questions. For peer relations, items assess, for example, how well the child gets along
with others his/her age and how s/he handles peer conflicts. For task-related behavior,
the items inquire about, for example, how well the child pays attention, copes with new
learning tasks, and his/her extent of involvement in classroom activities. As a result, the
ASPI ratings can be examined in two ways: first, as phenotypes of children across
classroom contexts; and second, as behaviors within specific classroom micro-contexts or
situtypes.

ASPI was developed in close consultation with Head Start teachers, in an effort to
ensure that it would be user-friendly. Teacher ratings on the ASPI at the beginning of the
Head Start year have been reported to differentiate children who display socially
disruptive behavior at the end of the school year and to be associated with early math
ability and general classroom competencies (Fantuzzo et al., 2007). For additional
information on the construct validity of the ASPI see Lutz et al. (2002a,b) and Fantuzzo,
Bulotsky, McDermott, Mosca, & Lutz (2003).

As a supplement to the ASPI, we also asked teachers to assess each child’s
attentiveness by completing a four-item Likert scale. The four items, which together
constitute a self-regulation subscale, were extracted from an 18-item-instrument known

as the Instrumental Competence Scale for Young Children (Adler & Lange, 1997).
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Factor Analysis

To assess the internal structure of our ASPI social-emotional assessments, we
utilized common factor analysis (Snook & Gorsuch, 1989), based on all kindergarten
children. We generated five factors, using orthogonal equamax rotation for the loadings:
Disobedient (misbehaves and fails to follow rules), Aggressive (provokes other children,
throws objects, fights), Attention-Seeking (attempts to gain teacher’s attention and
impulsive), Apathetic (lacks energy and displays low classroom engagement), and Timid
(shy towards teacher and displays low levels of participation). Factor scores were then
calculated using factor weights. The five factors were then standardized to have a mean
of 50 and a standard deviation of 10.

Although all five factors capture negative behaviors, it is important to note that
the children — those who attended pre-K or Head Start and those who did not — received
proportionately many more affirmative ratings (checks) from their kindergarten teachers
for positive behavior than for problematic behavior. The vast majority of the children
were obedient rather than disobedient, and engaged rather than apathetic, for example.
Thus, if preschool enrollment contributed to lower apathy ratings, for example, it would
be most appropriate to interpret this as preventing apathy or enhancing engagement.

In addition to these five factors from the ASPI that seek to capture social-
emotional dispositions (phenotypes), we identified three factors that seek to capture the
classroom contexts in which social-emotional dispositions are manifested (situtypes).
Although we used our own factor analysis strategy to identify such situtypes, the three
factors we identified (inappropriate task-related behavior, inappropriate interactions with

the teacher, inappropriate interactions with peers) precisely parallel the three identified by
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the University of Pennsylvania researchers who conceived of this interesting strategy
(Bulotsky-Shearer, Fantuzzo & McDermott, 2008). As with the phenotypes, the situtypes
capture what might be viewed as negative or dysfunctional behaviors in specific micro-
contexts (e.g., teacher vs. peer interactions and academic vs. interpersonal situations).
Procedure

After receiving permission from the Tulsa Public Schools administration and CAP
of Tulsa County Head Start, we distributed the ASPI forms (and the supplementary
attentiveness questions) to all kindergarten teachers. We asked the teachers to complete
the forms for each child in her/his classroom during the week of October 2, 2006,
approximately 40 days after the commencement of classes. We deliberately selected a
time period that was early enough in the school year to approximate a pre-test but late
enough to ensure that the teacher knew each child well enough to fill out the form.

In addition to the social-emotional assessment data, we obtained demographic
data for each child from TPS and Head Start administrative data and from a parent survey
administered in August 2006, when the same children took a cognitive development test,
as arranged by us. Administrative data yielded valuable information on the child’s date
of birth, gender, and race/ethnicity, as well as enrollment in the TPS pre-K or CAP Head
Start program. The parent survey yielded additional information on the mother’s
education, the child’s place of birth, the parent’s place of birth, the primary language
spoken at home, internet access at home, whether the child’s biological father lives at

home, and other variables.



SOCIAL-EMOTIONAL EFFECTS OF EARLY CHILDHOOD EDUCATION 15

Analytic Approach

We use propensity score matching and a weighted teacher fixed effects model to
assess the impact of the TPS pre-K program and the Tulsa Head Start program on social-
emotional development — both phenotypes and situtypes -- for both the total sample of
children and the subset who were eligible for free-lunch. Propensity score matching has
been widely used by scholars assessing a variety of questions, including the effects of a
job training program (Dehejia &Wahba, 1999), the effects of neighborhood poverty on
dropping out of school and teenage pregnancy (Harding, 2003), and the effects of
substance abuse programs (Guo, Barth, & Gibbons, 2006). As noted above, it has also
been used to assess the developmental effects of pre-K (Magnuson et al., 2007).

The motivation for propensity score matching is to identify a control group that
resembles the treatment group as much as possible on observable characteristics, in order
to minimize selection bias. Members of the treatment and control groups are matched
based on having a similar likelihood of being in the treatment group, a measure known as
the propensity score, which is estimated from a wide variety of observable characteristics.
That is, treated individuals are compared to individuals who “look” like members of the
treatment group, but who did not actually choose the treatment.

Before settling on propensity score matching to estimate program effects, we
actively considered an alternative — a regression discontinuity design we have used to
estimate the effects of TPS pre-K on cognitive development (Gormley, Gayer, Phillips, &
Dawson, 2005). We rejected this alternative, which involves comparisons across cohorts,
primarily because we feared that kindergarten teachers would expect a higher level of

maturity than pre-K teachers, which could make for unfair comparisons across cohorts.
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Although propensity score matching has its drawbacks (Wilde & Hollister 2007), it
seems to be more appropriate when the comparison group is local and when short-term
effects are being assessed (Bloom, Michalopoulos, Hill, & Lei, 2002). Both of these
conditions apply to our Tulsa data.

The use of multivariate regression modeling with teacher fixed effects further
strengthens our propensity score matching methodology by accounting for inexact
matching and unobserved heterogeneity across classrooms. Because propensity score
matching usually produces very similar, but not identical, treatment and comparison
groups, analyzing the matched samples using regression models with controls for a
variety of covariates helps minimize any bias due to inexact matching. Using matching
as a preprocessing step prior to parametric analysis also reduces model dependency (Ho
et al. 2007).

An additional concern is unobserved heterogeneity, or the possibility that
unobserved differences between classrooms are not fully captured by the independent
variables in the regressions. In other words, there may be something about a given
teacher that makes her students’ values for the dependent variable higher or lower on
average than other classrooms, and a failure to account for this can induce omitted
variable bias. For example, it is possible that teachers differed in their application of the
ASPI instrument and or that TPS and Head Start alumni are not randomly sorted into
kindergarten classrooms. As a result, classroom means of the dependent variables may
vary. A teacher fixed effects model addresses this by including a dummy variable for

each teacher (save one), thereby allowing the intercept to vary by classroom. These
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dummy variables absorb any between-classroom variation in the dependent variable, and
the estimated coefficients thus reflect individual-level effects.

To address missing data, we employed multiple imputation. Multiple imputation
has been shown to perform better than other common methods of addressing missing data
(Croy and Novins 2005; Rubin 1996; Sinharay, Stern, & Russell 2001), and its superior
performance has also been demonstrated specifically in the context of propensity score
methods (Mattei 2009). We implemented multiple imputation by creating five imputed
data sets using Royston’s (2005) ice program in Stata. After applying our propensity
score matching technique to each of the five data sets, we used the micombine command
to produce our regression results. In this procedure, regressions were estimated
separately for each of the matched samples and then combined to produce our final
results. Final parameter estimates reflect averages across the five regression analyses,
and standard errors are calculated following the rules developed in Rubin’s (1987)
seminal work. For more on our application of multiple imputation and its consequences,
for sample sizes and results, see a longer version of this paper, under “working papers”
(http://www.crocus.georgetown.edu).

To set up the propensity score matching for the TPS pre-K program participants,
we used a wide variety of covariates (see working paper) to estimate a logit regression of
the likelihood that TPS kindergarten students attended the TPS pre-K program the
previous year. The estimated logit equation was then used to predict each individual’s
propensity score, namely his/her probability of having attended pre-K. Next, we used
Stata’s PSMATCH2 command to match treatment and control individuals based on their

propensity score values (Leuven & Sianesi, 2003). We employed one-to-one nearest
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neighbor matching with replacement within a caliper of .001 to achieve the best match.
We followed the same procedures for kindergarten students who attended the CAP of
Tulsa County Head Start program the previous year, except with a .005 caliper. We used
a slightly different caliper for the two populations because it was more difficult to find
suitable matches for the Head Start population and we wanted to avoid dropping a
substantial portion of our treatment group. Matching was done within program auspice.
If the propensity score matching process works well, then members of the

treatment group and the matched comparison group should have similar observable
characteristics. For illustrative purposes, Table 2 provides differences for our first
imputation in the full sample analyses of phenotypes and situtypes, including a measure
of the standardized difference between the matched treatment group and the matched
control group. As Table 2 indicates, we were able to match demographically similar
samples, as evidenced by the absence of any statistically significant imbalances and
standardized differences well below 10 percent. Across five imputations, propensity
score matching eliminated almost all significant differences between the matched
treatment and comparison groups (see working paper for details).

Through propensity score matching, we designed very similar — but not identical
— treatment and control groups. To err on the side of caution, we ran teacher fixed effects
regressions for the matched samples that controlled for several child-level covariates
(gender, race, date of birth, free lunch eligibility, mother’s education, whether the child
lives with the biological father, and internet access at home) rather than utilizing a simple
difference in means between our matched treatment and control groups. Statistically

significant F-tests confirm that there is classroom-level variation in social-emotional
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outcomes, underscoring the importance of controlling for teacher fixed effects. To
account for the fact that some comparison observations were matched more than once
due to matching with replacement, we weighted our regressions such that treatment
observations received a weight equal to one and comparison observations received a
weight equal to the total times each was matched. Robust standard errors were adjusted
to account for clustering by student.

Of course, the two treatment groups differ in their demographic characteristics.
Most notably, Head Start alumni are poorer than TPS pre-K alumni, which could help to
account for any differences in program impact. For this reason, we also conducted
separate propensity score matching and regression estimates for free-lunch eligible
children only, which should make the TPS and Head Start samples more similar — albeit
imperfectly — with regard to family income. These results are reported below, after our
primary results.

Results

We first present results for the social-emotional outcomes (phenotypes) for all
children, followed by results for the subsample of low-income children. Results for the
classroom context analyses (situtypes) are then presented, followed by tests for program
differences in impacts (TPS v. Head Start).
Social-Emotional Outcomes

As Table 3 indicates, children who participated in the TPS pre-K program were
less timid (p < .05) than control group children who attended neither the TPS pre-K
program nor Head Start. Pre-K and control group children did not differ in four other

areas: disobedience, aggressiveness, attention-seeking, and apathy. On the four-item
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attentiveness scale, children who participated in the TPS pre-K program were more
attentive (p <.01). The effects are quite modest, with effect sizes of .15 for timidity and
.19 for attentiveness (see Table 3). In contrast, children who participated in the CAP of
Tulsa County program did not differ from their peers who did not attend this program.
However, we do see a marginally significant reduction in timidity for these children (p <
10).

Because the TPS pre-K program and the CAP of Tulsa County Head Start
program serve rather different children (e.g., the Head Start children are poorer, more
likely to be black or Hispanic, and have more poorly educated mothers), we reran the
analyses on samples restricted to low-income children as proxied by free lunch status.
This restricted sample was still characterized by significant differences in race-ethnicity
(more black and Hispanic children in Head Start), but not in free-lunch status or maternal
education. For low-income TPS pre-K alumni, we see a marginally significant reduction
in timidity (p < .10) and a significant increase in attentiveness (p < .05) (see Table 3). For
Head Start alumni, we see no significant differences It should be noted that our working
sample size for TPS declined considerably when we switched from all children to free-
lunch eligible children only, but that the TPS free-lunch-eligible sample is still much
bigger than the Head Start free-lunch-eligible sample.

Situtype Findings

As noted earlier, we also analyzed the same data by focusing on the classroom
micro-contexts in which the children’s behaviors were manifested (situtypes). TPS pre-K
participation was associated with a marginally significant reduction in teacher interaction

problems (p < .10) (see Table 4). Head Start participation was associated with no
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significant differences. When the sample of children was restricted to those of low
income (free-lunch status), we found no significant differences for either TPS pre-K or
Head Start (see Table 6).
Comparison of Program Effects

Although we have deliberately analyzed the TPS pre-K and CAP Head Start
samples separately, we are interested in knowing whether the programs differ, in
statistically significant terms, in their social-emotional impacts. To determine whether
program impacts estimated using separate models are different, we calculated z-scores
following a method recommended by Paternoster et al. (1998). For the full sample, and
for the free-lunch sample, we found no statistically significant differences.
Statistical Power Analysis

We have noted that the absence of statistically significant findings, for Head Start
in particular, could be due to the relatively small sample size for this population. Our
matched Head Start sample size is 674 (337 treatment cases plus 337 control group
cases). Because we employ a teacher fixed effects model, the number of predictors in our
model is fairly large (17 covariates plus 175 teacher dummies, for a total of 192
predictors). If we assume an alpha level of .05, then a statistical power analysis yields
observed power of 1.00, which exceeds the standard threshold of .80. Arguably, this
makes it possible to detect fairly subtle effects (e.g., effect sizes of .10). However, if we
had a larger sample or if we did not use a fixed effects model, it would have been easier

to discern statistical significance.
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Discussion

Our findings indicate that high-quality, school-based pre-K programs can support
the development of some social-emotional skills that enable children to enter
kindergarten ready to learn. In response to the concern that children’s social-emotional
skills may be slighted at the expense of their cognitive skills when they attend school-
based pre-K programs, our findings clearly demonstrate that such trade-offs need not
occur. The children in the TPS pre-K and Head Start programs failed to demonstrate the
increases in aggressive and disobedient behavior seen in the child care research literature;
and those who attended TPS pre-K were portrayed by their kindergarten teachers as
exhibiting less timidity, as well as higher levels of attentiveness, than Tulsa 4-year olds
who did not experience this program. Effect sizes were .15 and .19, respectively —
comparable in magnitude, but not necessarily direction, to those found in other efforts to
assess social-emotional impacts of early childhood programs, (see, for example, Howes et
al., 2008; Loeb et al., 2007; Magnuson et al., 2007). When the analyses were restricted to
children who were eligible for free lunches, only the results for enhanced attentiveness
remained significant. Head Start failed to show these positive impacts.

Importantly, the distribution of scores on these outcomes placed the majority of
children in this study (both controls and pre-K alumni) within the outgoing (rather than
timid) and attentive (rather than inattentive) range of teacher ratings. Thus, within the
context of relatively well-behaved children, pre-K experience is most appropriately
interpreted as both preventing negative social-emotional outcomes and fostering positive
outcomes. For example, taking timidity as an example, 84.7% of TPS pre-K alumni

appear to “get along with two or more companions,” as opposed to 79.5% of our matched
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control group (see working paper, Appendix B, for more examples). In effect, children
who experienced TPS pre-K have been socialized into the attentive and interactive role of
kindergarten student to a greater extent than have children who did not experience this
program.

The absence of a similar pattern of findings among the children who had
experienced Head Start as 4-year olds is somewhat surprising in light of prior evidence
that classroom quality, as measured by the CLASS, in both TPS and Head Start
classrooms in Tulsa exceeded that of similar pre-K classrooms in other states and did not
differ from each other (see Phillips, Gormley, & Lowenstein, 2009). However, it is
worth noting that the Tulsa Head Start program does devote significantly less time to
certain academic subjects (practicing letters and sounds, mathematics) than the Tulsa pre-
K program. Because some of these differences give TPS pre-K alumni a cognitive
advantage (Gormley, Phillips & Gayer 2008), they may also give these same students a
greater comfort level in kindergarten than Head Start alumni. This in turn could make it
easier for TPS pre-K alumni to relate to teachers and peers in a school setting.
Alternatively, it could be that the Head Start program’s smaller sample size obscures
some social-emotional effects.

Beyond differences in pedagogy, three other factors help to distinguish TPS and
Head Start classrooms: (1) Unlike the TPS classrooms, only two of the Head Start
classrooms were co-located with elementary schools — a situation that Magnuson and
colleagues (2007) reported to foster positive social outcomes in their examination of
preschool effects, (2) Head Start clearly served a more disadvantaged group of children

and, even in the free-lunch sample, a sample with a very different racial-ethnic profile as
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compared to TPS pre-K, and (3) Head Start programs were more likely to be full-day, a
feature which, in some of the prior child care literature, has been associated with more
negative social developmental outcomes (see Phillips, McCartney & Sussman, 2006).
There is a pressing need to understand the specific conditions under which Head Start
helps or hinders children’s social-emotional development.

Turning back to the TPS findings, their consistency with prior evidence of
positive social-emotional effects of high-quality center-based child care, Head Start and
Early Head Start, the Chicago Parent Child Centers, and pre-K programs characterized by
supportive teacher-child interactions and emotional climates (Howes, et al., 2008;
Mashburn, et al., 2008; Reynolds et al., 2001; US DHHS, 2005) is notable. They also run
counter to prior evidence of detrimental social-emotional impacts of exposure to group
care arrangements across the early childhood years (Belsky et al., 2007; Loeb et al., 2007,
NICHD ECCRN, 2003, 2005). Many of the negative findings on socio-emotional
impacts have focused on full-day, as opposed to half-day programs, and TPS sponsors
both. Still, 66 percent of the TPS pre-K alumni in our kindergarten sample participated
in a full-day pre-K program (approximately 6 ¥z hours vs. 3 ¥ hours for half-day
programs) the previous year. It is also important to note that some prior studies, from an
earlier era, featured a comparison group that included a substantial number of children
who stayed at home with their mothers. In contrast, our comparison group consists
primarily of children who were exposed to some other kind of early care and education
program.

We also examined whether the effects of pre-K experience were more apparent in

certain classroom micro-contexts than in others. There was virtually no evidence of such
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context effects in either TPS pre-K or Head Start in either the full or low-income
samples. In light of prior evidence that the quality of the teacher-student relationship is
among the strongest predictors of growth in children’s social skills during the pre-K year
(Howes et al., 2008; Mashburn et al., 2008), it is somewhat surprising that we did not
find a significant association (beyond the marginal level) between pre-K experience and
the children’s behavior in the context of teacher-child interactions. It may be that the
extensive group care experience of the control group also promoted their comfort and
skill with teacher-child interactions.

These findings highlight the importance of expanding the typical range of social-
emotional behaviors that are examined in research on early childhood programs. The
early childhood field has paid much greater attention to externalizing behavior and,
specifically, to aggression and other behavior problems, than it has to either internalizing
behavior, such as timidity, or regulatory behavior, such as attentiveness. And yet,
research that seeks to understand which social-emotional competencies affect school
performance is increasingly converging on regulatory behavior, including executive
functioning and attentional capacities (Blair, 2002; Diamond et al., 2007; Duncan et al.,
2007), and other aspects of behavior that promote participation and engagement in
learning (Bierman et al., 2008; Domitrovich, Cortes, & Greenberg, 2007; Fantuzzo et al.,
2003; Webster-Stratton, Reid, & Hammond, 2004). These are precisely the behaviors
that were most consistently affected by the Tulsa pre-K experience as captured in our

outcomes of timidity and attentiveness.
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Limitations

There are several limitations to the current study. First, our exclusive reliance on
teacher ratings of the children’s social-emotional outcomes is not ideal. In particular, it is
difficult to know how individual biases of various kinds may have affected the ratings.
We have controlled for this, in part, through the use of teacher fixed effects. The addition
of more objective, observational measures of children’s behavior would have
strengthened our study still further. Second, because the teachers needed to be familiar
with their students prior to making the ratings, as discussed above, we were not able to
utilize the relatively rigorous RDD methodology used with our examination of cognitive
outcomes (Gormley, Phillips, & Gayer, 2008) when examining this domain of outcomes.
This increases the possibility that the inferences we draw from this study are threatened
by the potential omission of unobserved variables. We did, however, analyze the
cognitive outcomes using our propensity score methodology and found reasonably
similar results to RDD, lending credibility to our propensity score matching technique
(results available upon request). Third, we have controlled for some but not all forms of
teacher bias. If kindergarten teachers were, for some reason, biased against Head Start
alumni, despite strong ties between TPS and Head Start, this could affect our results.
Fourth, it is important to keep in mind that Tulsa’s early childhood education programs
are not typical of early childhood education programs across the country. As a result,
caution is needed in generalizing our findings to preschool or early childhood programs

more generally.
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Conclusion

As the pressures on preschools to prepare children for school mount, there is
growing recognition that this involves both exposure to pre-academic learning and
support for the range of capacities that enable children to engage in learning, attend to
instruction, interact effectively with teachers and peers, and manage themselves with
growing independence in the classroom (Raver & Knitzer, 2002). This study
demonstrates that state-funded pre-K programs, with a strong emphasis on academic
content, can simultaneously support the development of emerging social-emotional
competences. The stronger capacities to pay attention and the lower levels of timidity
among the children who attended the TPS pre-K program suggest that these children are
entering kindergarten better prepared to engage in learning than are their peers who did
not attend pre-K.

It is evident that even without any clear focus on attention or interpersonal skills,
the good instruction and supportive emotional environments that characterize Tulsa’s
school-based pre-K classrooms (Phillips et al., 2009) are producing important
advancements in social-emotional development. At the same time, a number of early
childhood interventions that focus explicitly on self-regulatory and attentional skills, and
that attend to links between these behaviors and early learning, are now emerging and
being refined for use with children who are making the transition from pre-K to
kindergarten (see Diamond et al., 2007; Bierman et al, 2008; Raver et al., 2008, 2009).
Several of these interventions have been launched in Head Start programs, where they
may be especially needed. An interesting next step would involve extending this work to

state-funded pre-K programs to see if, by adding an explicit focus on self-regulatory
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skills to the general pre-K curriculum, even stronger effects are found (see Bogard &
Takanishi, 2005).

The evidence that high-quality pre-K education reduced timidity for alumni is
also important from a mental health perspective. The teacher ratings of timidity capture
dimensions of a temperamental disposition known as social reticence (Fox et al, 2001;
Rubin et al., 2006), which defines a pattern of fearful, withdrawn behavior that is a risk
factor for later anxiety disorders (Ladd & Burgess, 2999; Tincas et al., 2006; Schwartz,
2003). Prior research has reported that exposure to group care settings contributes to a
reduction in social reticence over time (Fox et al., 2001). Our evidence suggests that
exposure to peers in the context of emotionally supportive pre-K experiences may play a
similar role for four- and five-year olds. Whether these experiences are powerful enough
to disrupt worrisome pathways from early inhibition and fearfulness to subsequent
anxiety disorders remains to be seen, but examinations of these types of pathways are
highly deserving of empirical attention. This line of inquiry holds the potential to link
what has been a highly educationally-oriented pre-K literature to an equally large body of
empirical research on childhood mental health (National Scientific Council on the
Developing Child, 2008). It also fits well within a framework that increasingly views
emotional and behavioral problems seen in young children as arising in the context of
transactions between children and the contexts in which they spend their early years
(Cicchetti & Sroufe, 2000; Fantuzzo et al., 2003).

It is difficult to generalize these findings from the relatively high-quality Tulsa
pre-K program to other areas of the country or to other types of early childhood settings,

including Head Start. It may be the somewhat unusual features of the TPS pre-K
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program that account for the generally positive story told by our data. These include high
teacher education requirements that are matched with relatively high salaries, co-location
of the pre-K and elementary school classrooms, strong community support for the
program, and, within the classrooms, unusually strong attention to classroom
management and high-quality feedback regarding learning. Some, but not all of these
features also characterize the Tulsa Head Start program. Clearly, we need to disentangle
the programmatic features of the TPS pre-K program in order to determine which of them
account for the program’s success in enhancing children’s social-emotional development.
Pending that investigation, the Tulsa pre-K program continues to offer the country a
promising example of how to foster both cognitive and social-emotional development as

children embark on their critically important journey through school.
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Table 1
Comparison of assessed children and the universe of children, kindergarten
Assessed Universe of
Variable children (%) children (%)
Female 0.48 0.47
N 3,166 4,114
White 0.36 0.35
Black 0.30 0.31
Hispanic 0.23 0.23
Native American 0.10 0.10
Asian 0.01 0.01
N 3,144 4,059
Free lunch 0.66* 0.69
Reduced-price lunch 0.11 0.10
Full-price lunch 0.23 0.22
N 3,142 4,061
No high school 0.19 0.20
High school 0.26 0.26
Some college 0.39 0.39
College degree 0.16 0.16
N 1,953 2,155
Lives with father 0.60 0.59
N 2,175 2,404
Internet at home 0.51 0.50
N 2,191 2,422

Note: Results are based on original data, exclusive of multiple imputation.
Difference between assessed and universe significant at *p<.05; **p<.01.



SOCIAL-EMOTIONAL EFFECTS OF EARLY CHILDHOOD EDUCATION 42

Table 2
Comparison of observable characteristics among matched kindergarteners with and
without exposure to TPS Pre-K and CAP Head Start

Tulsa Pre-K CAP Head Start

Std. Std.

Diff. Diff.
Variable Comparison Treatment (%) Comparison Treatment (%)
Age' 185.70 180.94 -4.5 197.04 190.65  -6.0
Free Lunch 0.66 0.66 -1.8 0.91 0.89 -2.9
Reduced-price lunch 0.12 0.12 0.8 0.06 0.06 0.0
Full-price lunch 0.22 0.22 1.4 0.04 0.05 3.3
White 0.33 0.36 5.2 0.11 0.11 0.7
Black 0.37 0.34 -6.0 0.44 0.41 -5.2
Hispanic 0.21 0.20 -2.8 0.38 0.40 5.4
Native American 0.08 0.09 4.4 0.08 0.07 -1.0
Asian 0.01 0.01 0.0 - - -
Female 0.47 0.48 0.7 0.48 0.50 3.0
No high school 0.22 0.20 -4.8 0.28 0.26 -3.6
High school 0.29 0.27 -3.2 0.29 0.32 5.9
Some college 0.40 0.41 3.6 0.33 0.34 0.6
College degree 0.10 0.12 4.6 0.09 0.08 -4.4
Lives with father 0.58 0.59 2.8 0.53 0.54 1.2
Internet at home 0.46 0.49 6.6 0.36 0.34 -4.9

Note. None of the differences between matched comparison and treatment observations
within each sample is statistically significant. Comparisons are from analysis of
phenotypes and situtypes using the first impute for each sample. Difference of means
tests are based on weighted samples to account for matching with replacement. The
standardized difference for each covariate is calculated as the difference of the sample
means in the matched treatment and comparison groups as a percentage of the square root
of the average of the sample variances in the treatment and comparison groups
(Rosenbaum and Rubin 1985).

" This variable is a measure of the number of days born before or after the September 1,
2001, birthday cutoff enforced by the Tulsa Public Schools and Tulsa Head Start
programs for enrollment in their four-year-old programs in 2005-06. A positive value for
age indicates that a child was born before the cutoff (eligible for enrollment), while a
negative value indicates that a child was born after the cutoff (ineligible for enroliment).
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Table 3

Effects on social-emotional development of participation in the TPS Pre-K and CAP
Head Start programs, matched full and free lunch samples

Tulsa Pre-K CAP Head Start
Free Lunch Free Lunch
Full Sample Sample Full Sample Sample
B Effect B Effect B Effect B Effect
(SE) Size (SE) Size (SE) Size (SE) Size
Socio-Emotional Factor
. N 0.16 -0.65 1.51 1.32
Disobedient (0.72) 0.02 (0.92) -0.07 (1.27) 0.15 (1.42) 0.13
“« - 0.41 0.74 0.24 0.15
Aggressive (0.92) 0.04 (1.02) 0.07 (1.30) 0.02 (1.76) 0.02
« . N -0.92 -0.82 -0.50 -1.07
Attention-Seeking (0.65) -0.09 (0.80) -0.08 (1.31) -0.05 (1.38) -0.11
“« - -0.92 -1.06 -0.13 -1.97
Apathetic (0.69) -0.09 (1.05) -0.11 (1.05) -0.01 (1.50) -0.20
e i -1.55* -2.09 -2.72 -1.67
Timid (0.68) -0.15 (1.21) -0.21 (1.46) -0.27 (1.60) -0.17
Treatment cases 1,316 850 363
% matched 87% 80% 93% 94%
Unique control cases. 587 353 216
. 0.15** 0.19* 0.04 0.10
Attentiveness Index (0.05) 0.19 (0.09) 0.26 (0.11) 0.06 (0.09) 0.12
Treatment cases 1,305 840 357
% matched 85% 80% 93% 94%
Unique control cases 564 347 214

Note: Results are from OLS regressions with teacher fixed effects. Models controlled for race/ethnicity,
gender, mother's education, free lunch status, whether the child lives with his/her father, and whether the
child has home internet access. Observations were weighted to account for matching with replacement,
such that each treatment observation received a weight equal to 1 and each comparison observation

received a weight equal to the number of times matched. Robust standard errors were adjusted for

clustering by student. Reported sample sizes are from the first imputed data set in each analysis. The
sample sizes for attentiveness are slightly smaller.

*p<.05; **p<.01.
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Table 4

Effects on situtypes of participation in the TPS Pre-K and CAP Head Start programs,
matched full and free lunch samples.

Tulsa Pre-K CAP Head Start
Full Sample Free Lunch Full Sample Free Lunch
Sample Sample
B Effect B Effect B Effect B Effect
(SE)  Size  (SE)  Size (SE) Size  (SE)  Size
Situtype
“Learning Task -0.60 -1.35 0.91 0.33
Problems” ©076) 90 (g OO 122 009 (g3 003
“Teacher Interaction -1.18 -1.64 -2.09 -2.17
Problems” (0.69) 012 (1.35) -0.16 (1.40) 021 (1.51) 022
“Peer Interaction -0.34 -0.17 0.35 -0.80
Problems” ©068) 00 (119 002 33) 09 (1gy 008
Treatment cases 1,316 850 363 322
% matched 87% 80% 93% 94%
587 353 216 191

Unique control cases

Note: None of the treatment effects is statistically significant. Results are from OLS regressions with
teacher fixed effects. Models controlled for race/ethnicity, gender, mother's education, free lunch status,
whether the child lives with his/her father, and whether the child has home internet access. Observations
were weighted to account for matching with replacement, such that each treatment observation received a
weight equal to 1 and each comparison observation received a weight equal to the number of times
matched. Robust standard errors were adjusted for clustering by student. Reported sample sizes are from

the first imputed data set in each analysis.
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APPENDIX A
Kindergarten Sample Sizes

Table A-1

These are sample sizes for age-appropriate kindergarteners. We compare TPS Pre-K
alumni to kindergarten children who were in neither TPS Pre-K nor CAP HS. We also
compare CAP Head Start alumni to kindergarten children who were in neither program.

Tulsa Public Schools CAP Head Start
Comparison CAP HS Comparison

TPS Alumni  Non-Alumni Alumni Non-Alumni
Full Sample 1,565 1,594 470 1,594
Complete Social
Emotional Survey (ASPI) 1,318 1,151 363 1,151
Complete SE Survey,
Received Parent Survey 995 871 244 871
Matched Children,
Phenotype/Situtype PSM 1,144 587 337 216

Matched Children,
Attentiveness PSM 1,105 564 331 214

Note. Matched sample sizes are from the first imputed data set in each analysis.

In propensity score matching, individuals in the comparison group(s) are sometimes used
more than once to provide the best possible match for treatment group children. With
matching, the number of observations in the comparison group equals the number of
observations in the treatment group. For example, for our first imputation, the working
sample size for matched children, phenotypes and situtypes, for Head Start is 674 (337
treatment group children plus 337 control group children, 216 of whom are unique).



