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Using the Early Childhood Longitudinal Study - Kindergarten Cohort 2011, we examine (i) whether more preschool
attendees in a kindergarten classroom relate to higher academic and social skills for children who did not go to preschool,
(ii) whether more preschool attendees in the classroom moderate the benefits of preschool attendance (child N = 11,360,
class N=2,460; 67% White; 51% males; M =5.6years), and (iii) whether more preschool attendees in the classroom
relate to teachers’ perceptions of children's skills and their instructional content. In contrast to prior analyses using the
1998 cohort of the ECLS-K, we found no evidence of an association between the classroom percentage of preschool-
attending peers and children’s academic, executive function, and behavioral and prosocial skills. However, we found that
the percentage of preschool peers was associated with teachers’ perceptions of children's reading skills and teachers’
instructional time spent on advanced reading content.
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Earry childhood education (ECE) programs can influence a
wide array of cognitive and social-emotional outcomes
(Bassok et al., 2019; Campbell et al., 2014; Heckman et al.,
2013; K. Magnuson & Duncan, 2016; Shea, 2021; Weiland &
Yoshikawa, 2013). However, researchers have often found
that the impacts of preschool on skills only last during the
early school years and tend to fade in later grades (e.g., Lipsey
et al., 2018; Puma et al., 2012; Yoshikawa et al., 2016). In
turn, some emerging literature has attempted to understand
the contexts and mechanisms in later schooling environments
that may contribute to sustained early learning gains.

Bailey et al. (2017) introduced the “‘sustaining environ-
ments hypothesis,” suggesting that the persistence of pre-
school effects may be more likely when children are exposed
to high-quality, aligned learning environments in the years
following preschool. These factors encompass child and

family-specific aspects (e.g., income), community and
neighborhood conditions, as well as later schooling environ-
ments (e.g., school and teacher quality, full-day kindergar-
ten, peer environments). Such elements have been shown to
be powerful predictors of children’s access to preschool,
school quality, and early skills (e.g., Bustamante et al., 2022;
Chetty et al., 2016; Curriec & Thomas, 2000; Gormley &
Gayer, 2005).

An expanding body of empirical research testing the sus-
taining environments hypothesis has examined the moderat-
ing effects of school quality indicators, including teacher
quality, time spent on advanced instruction, full-day kinder-
garten, and class size. Although there is a growing set of
studies testing this hypothesis, findings on the factors that
might influence the sustained development of preschool
attendees are inconclusive (e.g., Bailey et al., 2020). This
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lack of clear evidence leaves open questions about which
aspects of subsequent educational settings might sustain the
advantages gained from preschool.

The potential for peer effects in children’s post-preschool
classrooms, particularly those stemming from preschool
attendance, has not been extensively investigated. As public
preschool programs have expanded, an increasing number of
children are entering kindergarten with preschool experi-
ences and, presumably, more advanced school readiness
skills (e.g., academic, executive function, social, and behav-
ioral skills). Preschool-experienced peers could directly
affect the learning outcomes of other children in the class-
room through their interactions; they might also indirectly
influence their classmates by encouraging teachers to intro-
duce more advanced content (Bailey et al., 2017).
Consequently, the combined preschool experiences of a
child’s classroom peers may establish a sustaining environ-
ment, influencing child outcomes (Phillips et al., 2017).

Put another way, children who attend preschool may
change future classroom learning environments through
spillover effects. In this case, the advantages of preschool
could extend beyond the participating children to their non-
participating classmates. Several studies have found some
indications of spillover or indirect effects of preschool atten-
dance (Burchinal et al., 2023; Dmitrieva et al., 2007; Dodge
et al., 2017; Garces et al., 2002; Heckman & Karapakula,
2019; List et al., 2019; Neidell & Waldfogel, 2010). A recent
study by List and Uchida (2024) randomly assigned pre-
school access and elementary school classmates. Their find-
ings indicated that children’s cognitive gains from preschool
were more likely to be sustained when a greater proportion
of preschool peers were in the same elementary school.
However, questions remain regarding the specific mecha-
nisms through which the peer environment might serve as a
sustaining factor for preschool effects. Identifying these
underlying mechanisms would offer valuable insights for
schools aiming to build upon the short-run benefits of pre-
school (e.g., Stipek et al., 2017).

We use the nationally representative Early Childhood
Longitudinal Study—Kindergarten2011 cohort(ECLS-K:2011)
to examine these possibilities. We replicate and extend the
work of Neidell and Waldfogel (2010) who tested for pre-
school peer effects in the ECLS-K 1998 cohort by further
examining whether preschool peers in a classroom sustain the
benefits of one’s own preschool attendance and whether
teachers’ perceptions and instructional practices change in
response to having a greater proportion of preschool partici-
pants. Specifically, we ask three research questions:

1. Does the percentage of preschool peers in a kindergar-
ten classroom relate to children’s outcomes (i.e., math,
reading, executive function, behavioral function, and
prosocial skills) in the spring of kindergarten?

2. Does the percentage of preschool peers in a kinder-
garten classroom moderate the benefit of preschool
attendance for children who themselves attended
preschool?

3. Does the percentage of preschool peers relate to
teachers’ instructional content (i.e., time spent on
basic math and reading vs. advanced math and read-
ing) and their perceptions of student skills (i.e.,
teacher-rated math, reading, behavioral function, and
prosocial skills)?

We use school-fixed effects analyses to account for fam-
ily and student selection into schools and neighborhoods.
This effectively restricts our models to estimating compari-
sons between children who attend the same elementary
school but are assigned to different classrooms with varying
levels of preschool peer exposure. This helps to reduce
unobserved differences between children that could bias our
results. In the following sections, we review the previous
literature on peer effects in ECE settings, before detailing
methods and results. Finally, we conclude with implications
for developmental theory and ECE policy.

Preschool Peers as a Sustaining Environment

One common explanation for fadeout is that children who
attended preschool enter public school environments with
poor financial resources, lower-quality instruction, and a set
of peers who were not afforded similar early learning oppor-
tunities (Curric & Thomas, 2000; Lee & Loeb, 1995;
Reynolds et al., 2004). The sustaining environments hypoth-
esis predicts that preschool gains are more likely to be pre-
served or amplified if the subsequent environments provide
continuous support and stimulation for children’s develop-
ment (Bailey et al., 2017). Evaluations of the sustaining
environment hypothesis have primarily focused on the mod-
erating effects of structural quality indicators, with most
studies finding modest to null effects (e.g., Bailey et al.,
2020; Bassok et al., 2019; Claessens et al., 2014; Jenkins
et al., 2018; K. A. Magnuson et al., 2007; Mashburn &
Yelverton, 2019; Pearman et al., 2020; Swain et al., 2015). A
subset of these studies tested the moderating role of peer’s
preschool attendance in kindergarten and early-grade class-
rooms (Botvin et al., 2024; Burchinal et al., 2023; Unterman
& Weiland, 2024). Some studies found evidence of moderat-
ing roles of preschool peers in later grades (Botvin et al.,
2024; Curenton et al., 2015; Zhai et al., 2012), but others did
not (Bailey et al., 2020; Burchinal et al., 2023; Jenkins et al.,
2018; Unterman & Weiland, 2024).

Research has shown that student performance and behav-
ior are influenced by the abilities of their peers. Several cor-
relational studies have reported positive associations between
peer ability and child academic outcomes during preschool
(DeLay et al., 2016; Henry & Rickman, 2007; Justice et al.,



2011, 2014; Mashburn et al., 2009) and negative relations
between preschool peers’ behaviors and child behavioral out-
comes after preschool (Dmitrieva et al., 2007). Extensive
experimental and quasi-experimental evidence from the
K-12 and postsecondary literature has suggested that chil-
dren reap small to moderate gains in cognitive and behavioral
outcomes from a high-achieving peer group (Ammermueller
& Pischke, 2009; Duflo et al., 2011; Lavy, Silva, & Weinhardt,
2012; Lefgren, 2004). By contrast, being surrounded by low-
ability peers or those with behavioral issues has adverse
effects on student outcomes, where teachers spend more time
on behavioral management or need to teach more remedial or
basic content (Carrell & Hoekstra, 2010; Dmitrieva et al.,
2007; Lavy, Paserman, & Schlosser, 2012; Lavy, Silva, &
Weinhardt, 2012; Xu et al., 2020).

Preschool experience has been shown to have significant
effects on children’s cognitive, social, and behavioral out-
comes (Bassok et al., 2019; Campbell et al., 2014; Heckman
et al.,, 2013; K. Magnuson & Duncan, 2016; Shea, 2021;
Weiland & Yoshikawa, 2013). Research indicated that while
preschool attendance may enhance children’s academic
skills (Gormley & Gayer, 2005; Phillips et al., 2017; Weiland
& Yoshikawa, 2013), effect sizes are moderate-to-large for
academic outcomes, ranging from .38 to .62 (e.g., Gormley
& Gayer, 2005; Phillips et al., 2017; Weiland & Yoshikawa,
2013), and moderate for executive function, ranging from
.21 to .28 (e.g., Weiland & Yoshikawa, 2013). Compared to
research on academic skills, relatively few studies have
identified positive effects of preschool programs on social
and behavioral outcomes, and the evidence in this area is
less robust and convincing than that for academic outcomes
(e.g., Phillips et al., 2017; Raver et al., 2011). Consequently,
classrooms with a higher percentage of preschool attendees
might experience amplified positive cognitive, social, and
behavioral outcomes.

With the increasing scale-up of ECE programs, the field
has begun to document spillover effects from ECE program
participants to nonparticipants (Dodge et al., 2017; Garces
et al., 2002; Heckman & Karapakula, 2019; List et al., 2019;
Neidell & Waldfogel, 2010). In a study similar to ours,
Neidell and Waldfogel (2010) tested the peer effects of pre-
school attendance in the kindergarten classroom using the
ECLS-K:1998. They found that a higher percentage of pre-
school peers in kindergarten classrooms was associated with
positive spillover effects on all children’s reading and math
achievement at the end of the year, but they found no effects
on behavioral and social skills. Using the same ECLS-K:1998
data but restricting the sample to classrooms with at least
50% of its students being sampled, Dmitrieva et al. (2007)
found similarly positive preschool peer effects on children’s
kindergarten academic skills. They also reported more exter-
nalizing problems associated with a higher percentage of
preschool peers in kindergarten classrooms. Thus, the exist-
ing findings suggest that while preschool may improve
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academic achievement, it could potentially decrease social
skills and behavioral functioning when a higher proportion
of the population attends preschool in subsequent learning
environments. However, peer effects are likely further con-
strained because of the small main effects of preschool on
children’s development.

A different set of findings emerged from a more recent
study. Using data from an urban county in Virginia,
Burchinal et al. (2023) observed that kindergarten class-
rooms with a higher number of children who attended pre-
school were associated with larger vocabulary and inhibitory
control gains for children who did not attend preschool. In
contrast, children who attended preschool did not experi-
ence benefits from being in classrooms with more preschool
peers. Still, a null preschool peers result in this single con-
text may not be generalizable to the broader population of
kindergarten children.

Teachers’ Instruction and Perceptions of Student Skills as
Mechanisms

The peer effects literature has long identified teachers’
instruction as an important channel through which classroom
peer effects operate. Yet, the results from empirical studies
testing for such mechanisms have been mixed. For example,
Duflo et al. (2011) and Lavy, Paserman, and Schlosser (2012)
found that teachers adjusted their level of classroom instruc-
tion based on children’s achievement. Teachers assigned to a
class of higher-achieving children displayed more effort
(defined as less absenteeism; Duflo et al., 2011), whereas
teachers with more low-skilled children showed less effective
instructional practices (e.g., instilling knowledge and analyti-
cal and critical skills; Lavy, Paserman, & Schosser, 2012).1
However, Burchinal et al. (2023), Boojj et al. (2017), and Feld
and Zolitz (2017) found no evidence that teachers adjusted
their teaching practice either based on preschool peer class-
room compositions or to the achievement of children (see also
Engel et al., 2016). Overall, it is unclear whether teachers
adjust their practice based on classroom composition and chil-
dren’s skills in their classroom.

In line with the peer effects literature, the sustaining
environments hypothesis posits that preschool peers may
affect student outcomes through teacher’s instructional
content (Bailey et al., 2017).> A higher percentage of pre-
school children could raise the achievement level of the
class, which may incentivize teachers to provide more
challenging material and activities to meet children’s learn-
ing needs. Several studies have shown that children benefit
from exposure to advanced rather than basic academic con-
tent in kindergarten, although basic content has been
offered more frequently (Bassok et al., 2019; Claessens
et al., 2014; Engel et al., 2013, 2016).

The sustaining environments hypothesis also suggests that
preschool peer composition may affect teachers’ perceptions
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of students’ skills. However, the literature in this area sug-
gests that teachers do not accurately identify children’s skill
levels (Ready & Wright, 2011; Stidkamp et al., 2012; Urhahne
& Wijnia, 2021). Teachers in different contexts either under-
or over-estimate children’s skill levels in their classes (Ready
& Wright, 2011; Siidkamp et al., 2012; Urhahne & Wijnia,
2021). In the context of ECE, Vitiello and Williford (2021)
found that preschool teachers’ perceptions were less accurate
when evaluating children whose skills were farther away
from the class mean. Moreover, when children enter public
school, kindergarten teachers are often unaware of the extent
of their knowledge (Engel et al., 2013; Sarama & Clements,
2015); teachers in preschool and kindergarten classrooms
often perceive students’ competencies differently (Abry
et al., 2015). Thus, the presence of more preschool attendees
in the classroom may raise the overall skill level or increase
attention on behavioral management and perhaps reduce the
variance of student ability to the extent that teachers are more
aware of students’ actual skills and “calibrate” their percep-
tion of student ability. No study, to date, has tested whether a
higher percentage of preschool peers in a classroom may lead
teachers to better judge students’ skills.

Taken together, kindergarten teachers often offer basic
content that most children already acquired before kinder-
garten (e.g., Claessens et al., 2014) and do not accurately
assess students’ skills (e.g., Urhahne & Wijnia, 2021).
However, teachers’ instructions and perceptions might be
influenced by classroom composition, such as the share of
children who already attended preschool. Indeed, the tran-
sition into formal school can be a major adjustment for
many children, and kindergarten teachers may notice if
their classroom becomes populated by “school-ready”
pre-K attendees. We test whether a higher percentage of
preschool peers in the class may help teachers recognize
higher classroom-level average skills and adjust their
instruction. We examine both teachers’ perceptions of stu-
dents’ skills and instructional content as mechanisms
through which classroom peer effects operate.

Present Study

Our study examines the association between classroom
preschool peer composition and student outcomes in kinder-
garten and the moderating effects of preschool peers on the
persistence of preschool skill advantages.> We hypothesize
that a higher percentage of preschool peers in a kindergarten
classroom may lead to small peer effects on academic out-
comes (i.c., reading, math, executive function) for children
who did not attend preschool, and null or small sustained
gains for children who attended preschool based on the cur-
rent literature. We do not have a strong hypothesis for how
preschool peers may influence behavioral function and pro-
social outcomes of preschool attendees and nonpreschool
attendees given limited findings for the peer effects and

small effect sizes for preschool attendance on these skills
(Ansari, 2018; Dmitrieva et al., 2007; Little, 2021; Neidell
& Waldfogel, 2010). Still, if the benefits of preschool are
not large, neither spillover effects nor sustained gains
would be observed. Additionally, we examine teachers’
perceptions of children’s skills in their classes and their
instructional content to test whether teachers are respon-
sive to having higher percentages of preschool children in
their classrooms. Given the mixed evidence regarding the
degree to which early-grade teachers adapt their content for
children’s skill levels (e.g., Engel et al., 2016), we do not
have a priori hypotheses here. Note that the ECLS-K:2011
did not sample all children in the classroom, thus limiting
our ability to comprehensively study classroom peer
effects. To address this issue, we follow the methodology
and assumptions of prior peer effects studies using the
ECLS-K:1998 (Neidell & Waldfogel, 2010). Further details
are provided in the following section.

Method
Data

We used the restricted version of ECLS-K:2011 dataset, a
nationally representative sample of 18,150 children in about
970 schools entering kindergarten in the fall of 2010. The
data were collected by the National Center for Education
Statistics (NCES) using a complex survey sampling design.
The ECLS-K:2011 contains extensive information on chil-
dren, parents, teachers, and schools from kindergarten
through the fifth grade. We used data from the kindergarten
year (2010-2011), which includes information collected
from parents, teachers, school administrators, and direct
assessments in the fall and spring of kindergarten. The data
also include population weights to generate nationally repre-
sentative estimates.

Following Neidell and Waldfogel (2010), we restricted
our sample to first-time kindergarteners (excluded 105
cases) with preschool information (excluded 521 cases). We
also excluded cases in classrooms with only one sampled
student because no peer effects can be calculated (N=63
cases). Additionally, we restricted our sample to those with
complete teacher identifications and spring scores
(N=5,750). Our final analytic sample had 11,360 children,
roughly two-thirds of the original sample, with an average
age of 5.6years old (i.e., 67.19 months), about 67% White,
and approximately 51% were male.* There are 2,456 classes
nested in 821 schools.

Measures

Preschool Peers Composition. Our key independent vari-
able was the percentage of preschool peers in each kindergar-
ten classroom. We used information from the parent survey
in the fall of kindergarten, in which parents reported the type



of childcare their child received before kindergarten. Follow-
ing previous literature (e.g., Bassok et al., 2019), preschool
enrollment was defined by a broad set of classroom-based
early childhood education experiences (e.g., day-care center,
nursery school, preschool, prekindergarten program, or Head
Start),” for at least five hours per week. Children who did not
attend preschool were defined as those who received parental
care or nonparental care at home, such as family childcare
homes, babysitters, and relative care.

The percentage of preschool peers in a classroom was cal-
culated by dividing the total number of preschool attendees
by the total number of sampled children (rather than the class
size) in a classroom, excluding the index child. We used the
number of children sampled in each classroom because not
all children enrolled in a class were sampled in ECLS-K:2011.
Based on the number of children linked to each teacher and
teacher-reported class size, the ECLS-K:2011 sampled, on
average, 36% of all children within a classroom. Although
we followed the method used by Neidell and Waldfogel
(2010), this sampling limitation of the ECLS-K could affect
the precision and generalizability of the findings. The valid-
ity of this construct is contingent on the assumption that each
child had an equal probability of being selected for the study
within a selected classroom. Specifically, in the ECLS-K,
each child had an approximately equal probability of inclu-
sion in the study within each selected school (for schools
with 28 or more children) (Tourangeau et al., 2018).°
Because the study sampling design does not guarantee ran-
dom sampling within kindergarten classrooms, we con-
ducted several additional analyses to ensure that ECLS-K
participants were not sorted systematically into classroom
groupings.

We scaled the percentage of preschool peers in 10-per-
centage-point units, which has a mean of 5.78 (57.8 %) and
a standard deviation of 3.47. We also created a set of indica-
tor variables for whether 0 to 20%, 21% to 40%, 41% to
60%, 61% to 80%, and 81% to 100% of the class enrolled in
preschool to explore nonlinear or threshold relationships. As
a sensitivity check, we followed Neidell and Waldfogel’s
(2010) method to correct the measurement error caused by
incomplete classroom-level information about students.
Specifically, we adjusted the coefficients and SEs using the

following formula:
N, -1
Badj = B[ = j
n, —1

Where N, is the average teacher-reported class size

(20.20), and n_, is the average number of sampled children
in a class (6.49).

Spring Student QOutcomes. We used five academic and
socioemotional assessments of student skills measured in
the spring of kindergarten as our study outcomes: reading,
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math, executive function (EF), behavioral function, and
prosocial skills. The reading and math skills were IRT
scale scores collected by ECLS-K:2011 survey adminis-
trators through direct assessments. The reading assess-
ment consisted of questions on print familiarity, letter
recognition, and recognition of common words. The math
assessment consisted of questions on number sense, prop-
erties, operations, measurement, geometry and spatial
sense, data analysis, patterns, algebra, and functions. The
reliability coefficients of both measures ranged from .86
to .95 across all grades (Tourangeau et al., 2018). Both the
reading and math scores were continuous and standardized
with a mean of 0 and standard deviation of 1.

The other outcome variables we used were derived from
multiple assessment measures. We first used exploratory
factor analysis to group the measures, resulting in three
domains: EF, behavioral function, and prosocial skills (Wold
et al., 1987). We coded all measures such that larger values
represented higher levels of skills in that domain. A detailed
description of the procedure can be found in Online
Appendices 1.1-1.3. After grouping with factor analysis, we
created composite scores for the three domains to increase
the power to detect effects and reduce the risk of multiple
hypothesis testing. We first standardized each measure
within a given domain and then took the equally weighted
average of all the measures’ z-scores (similar approaches
have been used in other ECE studies, e.g., Deming, 2009).
We describe each composite score and the specific measures
used to construct them. Bivariate correlations of each com-
posite score are available in Online Appendix 1.4.

The EF composite score was constructed using the work-
ing memory and cognitive flexibility measures. Working
memory was measured by ECLS-K:2011 assessors using
the Number Reversed subtest from the Woodcock-Johnson
IIT Tests of Cognitive Abilities (Tourangeau et al., 2018).
The assessor read an increasingly longer series of numbers
to the child, who was asked to repeat the numbers in
reverse order during the test. Cognitive flexibility was
measured by assessors using the dimensional change card
sort (DCCS) task (Zelazo, 2006). Children were asked to
sort cards into trays based on rules that changed in the
middle of the task. They were then presented with cards of
two target pictures that varied along two dimensions—
shape or color. Children matched a series of bivalent test
pictures to target pictures, with more dimensions added to
increase difficulty. This measure has been widely used in
research (Beck et al., 2011; Zelazo, 2006), though reliabil-
ity for working memory and cognitive flexibility was not
reported in ECLS-K:2011.

The behavioral function composite score was constructed
by teacher ratings of internalizing and externalizing problem
behaviors. Internalizing problem behaviors were measured
by four items on a 4-point Likert scale: how often a child
shows apparent presence of anxiety, loneliness, low
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self-esteem, and sadness. We created a single measure of
internalizing problem behaviors by averaging all the survey
items with missing values coded as zero. Externalizing prob-
lem behaviors were measured by five items: how often a
child (1) argues, (2) fights, (3) becomes angry, (4) acts
impulsively, and (5) disturbs ongoing activities. All items
were rated on a 4-point Likert scale. Similarly, we created a
single measure of externalizing problem behaviors by aver-
aging all the survey items. These two measures had a mean
reliability of .89 for internalizing problem behaviors and .78
for externalizing behaviors (Tourangeau et al., 2018). The
values were reverse coded so that higher values represent
better behaviors before constructing the composite score.

The prosocial skill composite score was constructed with
teacher-rated interpersonal skills (five items), self-control
(four items), and approaches to learning (seven items). All
items were rated on a 4-point Likert scale. Higher scores on
the interpersonal skills measure indicate that the child inter-
acted with, shared, and respected others in a positive way.
Higher self-control scores indicate that the child exhibited
behaviors indicative of self-control. Higher scores of
approaches to learning suggest that the child displays the
following behaviors very often: keeping belongings orga-
nized; showing eagerness to learn new things; working inde-
pendently; easily adapting to changes in routine; persisting
in completing tasks; paying attention well; and following
classroom rules (Rock & Pollack, 2002). These measures
had a mean reliability of .82 for self-control, .87 for interper-
sonal skills, and .81 for approaches to learning, respectively
(Tourangeau et al., 2018). We averaged all the survey items
within each measure to obtain the measures of interpersonal
skills, self-control, and approaches to learning.

Fall Student Achievement. We used classroom-level aver-
age fall scores to descriptively understand the baseline skill
composition of our sample and its relationship with the per-
centage of preschool peers in the classroom. We constructed
the same set of measures described previously drawn from
the fall of kindergarten. The reading and math scores were
IRT scores from direct assessments conducted in the fall of
kindergarten. The composite scores of EF, behavioral func-
tion, and prosocial skills were constructed the same way as
the corresponding spring scores.

Teachers’ Perception of Student Skills. We used four vari-
ables to measure teachers’ perceptions of student skills in
reading, math, behavioral function, and prosocial skills in
the fall of kindergarten. Teachers assessed children’s reading
and math skills on the Academic Rating Scale, which was
developed for the ECLS-K:2011 (Tourangeau et al., 2018).
Children were assessed on multiple items in reading and
math on a scale from 1 (not yet) to 5 (proficient). Eight items
were included in math and nine items in reading. Skills not
introduced in the classroom and not taught were coded as

missing. We averaged the values of all items in reading and
math to obtain teachers’ overall ratings of a student. We then
aggregated teachers’ individual ratings to the class level to
obtain teachers’ overall perception of student academic
skills in the class. We used the same composite scores of
teacher-rated student behavioral function and prosocial
skills, as described previously, to measure teachers’ percep-
tions of children’s behavioral function and prosocial skills.

Reading and Math Instructional Activities. We calculated
the average days per month that teachers spent on basic and
advanced content activities following the procedure used by
Claessens et al. (2014). There were eight items in reading
and eight items in math from the teachers’ surveys in the
spring of kindergarten (see more details about the measures
in the beginning section of the Online Appendix). We res-
caled teachers’ responses to indicate the number of days per
month a teacher reported teaching that content in the follow-
ing way: never (0day), once a month or less (1day), two or
three times a month (2.5 days), once or twice a week (6 days),
three or four times a week (14 days), and daily (20 days). The
final items represent the average number of days teachers
spent on reading and math activities each month (Claessens
et al,, 2014). Additionally, we identified four items as
advanced and four items as basic for both reading and math,
based on their alignment with the Common Core standards
and endorsement by more than 15% of teachers (Common
Core State Standards Initiative [CCSSI], 2010).

Control Variables

We controlled an extensive set of child, family, and
teacher characteristics, following Neidell & Waldfogel
(2010).” We used the following child and family covariates:
age, gender, race/ethnicity, birth weight (i.e., babies weigh-
ing less than 5 pounds, 8 ounces or 2,500 grams), home lan-
guage, mother’s age at birth, the proximity of grandparents,
mother’s education, father’s education, mother’s employ-
ment status, mother’s occupational prestige score, family
residence urbanicity, number of siblings, income, poverty
status, numbers of books owned, WIC status (i.e., the Special
Supplemental Nutrition Program for Women, Infants, and
Children [WIC] aims to protect the health of low-income
women, infants, and children up to age five who are at nutri-
tion risk), whether parents read to their child, and whether
the family receives food stamps. For classroom and teacher
covariates, we included class size, gender, age, race/ethnic-
ity, education, years of experience in kindergarten, whether
the teacher passed the school board exam, and whether the
teacher had an early education certificate. These variables
were collected from the child assessment, parent interviews,
and teacher surveys in the fall of kindergarten. Most covari-
ates had a missing rate below 10%. We conducted multiple
imputations using chained equations to avoid the bias that



may arise due to missing data in covariates. We followed the
imputation model from von Hippel (2007) and generated 20
imputed datasets to account for all covariates in our analysis
(i.e., demographics and preschool participation).

Analytic Approach

Our primary concern when estimating the relation
between the percentage of preschool peers in a classroom
and child outcomes is that the composition of preschool
peers might correlate with other observed and unobserved
child, family, teacher, and school characteristics that simul-
taneously influenced student outcomes. To address this con-
cern, we use school-fixed effects, exploiting the variation in
the percentage of preschool attendees in different classrooms
within a school.'” This specification accounts for student
selection into schools by comparing children across classes
within the same school, thus eliminating bias caused by
time-invariant school and neighborhood -characteristics,
measured or unmeasured, that vary between schools.'’ This
allows us to better isolate the association between preschool
peers and child outcomes. We also control for an extensive
set of child, family, and teacher characteristics to further
reduce any remaining bias caused by the nonrandom assign-
ment of preschool children into classrooms. Our main ana-
lytic model is as follows:

0., =B, +B,preschool, , + 8, %preschool(ii)cd

1)

+ X, +Z, +o, +teg,

where O, , indicates an outcome measure in the spring of
kindergarten for student 7 in class ¢ in school d ; preschool,,
is a dichotomous indicator of whether the child went to pre-
school before kindergarten, % preschool, ,, , indicates the
percentage of preschool attendees in a given classroom,
excluding the index child (i.e., “-i”). X, is a vector of child
and family characteristics; Z_ is a vector of teacher charac-
teristics and represents school-fixed effects. ¢, , is an error
term adjusted for clustering at the classroom level.'

In this model, our coefficient of interest is f3,, which rep-
resents the main effect of preschool peer composition on stu-
dent outcomes. A positive coefficient for §, could indicate
that being in a classroom with a higher percentage of pre-
school peers helps both the children who attended preschool
(i.e., sustaining environment) and the children who did not
attend preschool (i.e., spillovers). Consequently, we further
explore this relation by including an interaction term
between preschool attendance and the preschool peer com-
position variable:

0., =B, +B,preschool, , + 8, %preschool(ii)c J
+ B preschool, ,*%preschool ), 2)

+ X, +Z. +a, +eg,

Preschool Peers and Sustained Environment in Kindergarten

where the coefficient on the interaction term, captured by
B, tests whether the percentage of preschool peers in a class-
room moderates the association between one’s own pre-
school attendance and end-of-kindergarten outcomes (i.e.,
sustaining environments). If B; is large and positive, this
would suggest that preschool peer effects are most beneficial
to children who attended pre-K themselves. The remaining
main effect for the percentage of preschool peers (i.e., B,)
now captures the association of preschool peers with the out-
comes of children who did not attend preschool themselves.
If this coefficient remains positive and significant once the
interaction is added, this suggests that preschool peers gen-
erate spillover effects on non-preschool attendees.

For the teacher-level analyses, we aggregated the child-
level data to the classroom level and used the same specifi-
cations to predict teacher-level outcomes (i.e., teacher
perception of student skills and instructional content level),
adjusting the error term for clustering at the school level. We
included the weight “W1_2P0” for student-level analyses to
account for missingness in direct child assessment data and
parent-reported data, and “W12T0” for class-level analyses
to account for non-responsiveness in teacher survey items
and maintain the nationally representative features of the
sample."” For all of our key regression models, outcome
variables were standardized, so the effects of the preschool
peer variable can be interpreted as the SD increase per
10 percentage point increase in the share of children observed
in a kindergarten classroom who attended preschool.

Note that we did not include fall student achievement as
a covariate in our main child- and teacher-level analyses
because they are outcomes of preschool attendance and thus
considered “bad controls,” which could induce spurious cor-
relations in our model (Angrist & Pischke, 2008). We pro-
pose that the percentage of preschool attendees influences
children’s spring scores in kindergarten, with fall scores cap-
turing the initial impact of preschool participation at the
beginning of the academic year. These scores subsequently
mediate the relationship between our independent variable
(percentage of preschool peers) and the spring scores, which
represent the cumulative outcome at the end of the year. We
were concerned about inadvertently controlling for part of
the effect we aimed to measure. Yet, we also recognize the
value of examining change over time as a critical aspect of
understanding the persistence of preschool benefits. Our
sensitivity checks included fall scores into our model, allow-
ing us to assess their impact on the estimation of spillover
effects and the persistence of benefits over time. This is
detailed in Online Appendix 4.

Selection Into Classrooms

While our main specification reduces bias from student
selection into schools using school-fixed effects, it is still
possible that children may select into classrooms based on
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their own characteristics or the characteristics of the
teacher (e.g., more experienced teachers may be assigned
to classrooms with a higher percentage of preschool attend-
ees), which could alternatively explain any peer effects on
child outcomes. To rule out these possibilities, we con-
ducted two balance checks to confirm that: (1) there was no
correlation between the percentage of preschool peers and
children’s initial skills (measured by fall achievement
scores) and child and family characteristics; and (2) there
was no correlation between the percentage of preschool
peers and teacher characteristics. These results, presented
in Appendices 2.1 and 2.2, suggest that there was no selec-
tion from key child, family, and teacher characteristics
with the inclusion of school-fixed effects. However, the
results reported should still be interpreted with caution
because we cannot fully rule out classroom sorting from
unobserved factors.

Results
Descriptive Statistics

Table 1 presents summary statistics of all outcome vari-
ables and selected child and family characteristics by the
percentage of preschool peers in the focal child’s kindergar-
ten classroom. Specifically, we show the breakdown of all
variables in classrooms with 0 to 20%, 21% to 40%, 41% to
60%, 61% to 80%, and 81% to 100% preschool peers. Most
children in our sample (76%) were in classes with at least
40% preschool attendees.

Panel A includes the average standardized class fall
scores for each outcome measure. We averaged class-level
fall scores using all classrooms within each of the preschool
peer percentage groups (columns of Table 1). The distribu-
tion of all five outcome measures suggested that preschool
attendees were high-achieving peers, as classrooms with a
higher percentage of preschool children had higher average
scores in reading, math, executive function, behavioral func-
tion, and prosocial skills at the kindergarten entry. To for-
mally test the relation between the percentage of preschool
peers and classroom achievement, we also regressed average
class fall scores on the percentages of preschool peers group
indicators (Online Appendix 3). We observed significantly
higher fall class-level achievement in classrooms with more
than 40% of preschool peers. For example, classrooms with
41%—60% of preschool peers had .15 SD (p <.001) higher
reading scores than classrooms with less than 20% of pre-
school peers. Reading skills were even higher when class-
rooms had 61%-80% (b=.25; p<<.001) and 81%—-100%
(b=.28; p<.001) of preschool peers.

Panel B presents the standardized spring outcome mea-
sures at the child level. Similar to the pattern observed for
fall class-level scores, children in classrooms with a higher
percentage of preschool peers scored higher in all five

achievement measures in the spring of kindergarten. Panel C
of Table 1 presents the selected child and family characteris-
tics of all children in our sample. Overall, children in class-
rooms with more preschool peers came from more
advantaged families. For example, children who were White
and lived in suburban areas were more likely to be in class-
rooms with a higher percentage of preschool peers. They
were also less likely to be in poverty or receive food stamps
(complete child and family characteristics are available in
Online Appendix 2.1).

Table 2 displays descriptive statistics for teacher percep-
tions of student skills and their instructional activities.
Perhaps surprisingly, we observed no clear changes in teach-
ers’ instructional content (measured by the average number
of days teachers spent on basic and advanced reading and
math activities per month) across classrooms with differing
percentages of preschool children. However, teachers in
classrooms with higher percentages of preschool children
rated children’s reading, math, learning, and social skills
more favorably than those in classrooms with a lower per-
centage of preschool children.

Relation Between Preschool Peers and Student Outcomes

We first examined the association between the percentage
of preschool peers in a classroom and student outcomes in
the spring of kindergarten. In columns 1 through 5 of Table 3,
we present models that include the percentage of preschool
peers and individual preschool status for each of our five
outcomes, and columns 6 through 10 then add the interaction
term of preschool attendance and percentage of preschool
peers to test whether the percentage of preschool peers dif-
ferentially relates to preschool attendees. All models include
school-fixed effects, and the full set of child, family, and
teacher covariates.

Results shown in columns 1 through 5 showed that pre-
school attendance was associated with higher scores in read-
ing (b=.06; p<.001), math (b=.07; p <.05), and executive
function (b=.05; p<<.05) but lower scores in behavioral
functioning skills (h=.09; p<<.001) and prosocial skills
(b=.05; p<.05). Our key predictor, the percentage of pre-
school peers in the classroom, produced small coefficients
across the five models tested, but none of these relations
were statistically significant.

Next, we added the interaction term of preschool atten-
dance and the percentage of preschool peers to test for mod-
eration (columns 6 to 10). We observed mainly positive
coefficients on the interaction terms except for executive
function but none that were significant at any level. When
the interaction was included in the models, the main effect of
the percentage of preschool peers was close to zero for each
outcome tested, suggesting little evidence for spillover
effects on children who did not attend preschool.
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TABLE 4

Associations Between Preschool Peers and Teachers’ Perceptions of Student Skills

Teachers’ Perceptions of Student Skills

Math skills Reading skills Behavioral skills Prosocial skills
1) (2 3) “)
% Preschool peers 016* .026* .005 .007
(.010) (.010) (.008) (.007)
School F.E. Inc. Inc. Inc. Inc.
Class-level child, family, & teacher covariates Inc. Inc. Inc. Inc.
Class N 2354 2456 2435 2435

Note. Outcome measures were standardized. Teacher perceptions of student skills were derived from teacher-reported measures. The % of preschool peers
is in 10-percentage-point units in the analysis. All models used aggregated values at the classroom level. Models included school-fixed effects and control
for all child and teacher-level covariates (see Table 3 note). Multiple imputation was used to account for missing data on covariates. Weights were applied
(“W12T0”). The sample was restricted to classrooms with no missing data on the % of preschool peers and outcome variables. Robust standard errors were

adjusted for clustering at the school level.
p<.1,*p<.05.

Teachers’ Perceptions of Student Skills and Instructional
Activities

Finally, we examined whether the preschool composition of
the classroom is associated with teachers’ perceptions of stu-
dent skills and their instructional practice. The results, estimated
at the classroom level, are shown in Table 4. These models
include school-fixed effects and the full set of covariates. The
results show that teachers did perceive children to have higher
reading skills when the classroom had a higher concentration of
preschool children. In column 2 of Table 4, we found that a
10-percentage-point increase in the percentage of preschool
peers in a classroom was associated with a .026 SD increase in
teachers’ perceptions of children’s reading skills (p <.05).

We also found a positive association between the percent-
age of preschool peers and teaching more advanced reading
content—namely reading multi-syllable words (b=1.84;
p<<.05) in Table 5; this indicates a 1.84-day increase in
advanced reading instruction when teachers had more pre-
school attendees in the class. However, we saw no evidence
that teachers changed their perceptions of children’s math
skills and their instructional activities for math when more
preschool peers were in the class, and other reading instruc-
tional content measures. We also found no changes in teach-
ers’ perceptions of their classroom’s executive function,
behavioral, and prosocial skills when they had more preschool
attendees in the class.

Sensitivity Checks

Adding Fall Measures of Child Skills. We first tested whether
our results changed when controlling for fall measures of
child skills and behaviors (see Online Appendix 4.1).
Although it is not our preferred specification because fall
skills are temporally downstream from preschool attendance,
a key predictor in our model, including fall achievement,

12

might enable us to explore any factors not explained by prior
achievement and thus might be explained by preschool peer
effects. We found that when fall measures of child skills were
included, the coefficients of preschool attendance and the per-
centage of preschool peers for reading and math in columns
1-3 changed from positive to negative relations, but they were
not statistically significant. We did not observe substantive
differences between the results in Table 3 and Online Appen-
dix 4.1 for our other outcome measures.

We also tested whether our teacher perception and
instructional content results changed when controlling for
fall achievement (see Online Appendix 4.2). In these mod-
els, all coefficients and standard errors of the percentage of
preschool peers became smaller but were still significant.
The relation between preschool peers and teacher instruction
in advanced reading activities became slightly smaller and
shifted to marginally significant.

Adjustments for Measurement Error in Peer Composi-
tion. Shown in Online Appendix 5, we present the adjusted
coefficients and standard errors that account for the mea-
surement error that might occur from only observing a small
sample of children in each classroom from which to calcu-
late the percentage of preschool peers. All the adjusted coef-
ficients are larger than the nonadjusted coefficients such that
the associations between preschool peers and students’ out-
comes were more pronounced but remained statistically
nonsignificant.

Additional Sensitivity Checks. We did three additional tests.
First, we tested if there are nonlinear relationships between
the percentage of preschool peers and children’s outcomes.
We ran the same set of models shown in Table 3 but replaced
the continuous measure (i.e., the percentage of preschool
peers) with indicators of whether 21% to 40%, 41% to 60%,
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61% to 80%, and 81% to 100% of the class enrolled in pre-
school (with 0 to 20% as the reference group) shown in
Online Appendix 7. These results are all null.

Second, to address concerns about the extent to which
teachers accurately assess children’s academic skills, we
examined the associations between student direct reading
and math assessments and teachers’ perceptions of read-
ing and math skills (Online Appendix 8). The results show
that the direct assessments were significantly associated
with teachers’ perceptions of student skills but were not
highly correlated (r=.18 for math; »=.22 for reading).
Direct assessments of reading and math are highly corre-
lated, as are teachers’ perceptions of students’ reading and
math.

Third, we tested the robustness of our findings with
respect to the definition of preschool exposure. We descrip-
tively examined the distribution of the hours/dosage of pre-
school experienced by the preschool sample and then ran
our primary analyses restricted to children who spent 10 or
more hours per week in preschool. As shown in Online
Appendix 9, we did not find any significant results when
imposing this sample restriction. These differences (i.e.,
prior significant results becoming null) are likely attribut-
able to the limited sample included in the analysis (3270
children, 276 classrooms).

Discussion

Our study examined the possibility that, as preschool pro-
grams are scaled up to serve a greater portion of the popula-
tion, kindergarten cohorts with greater preschool experience
could create a different subsequent learning environment in
their kindergarten classroom, as larger percentages of chil-
dren enter kindergarten with stronger early-learning skills.
Because classroom-level processes can operate through both
peer interactions and teachers’ perception and instruction,
we also tested whether teachers perceive their classes with
more preschool-attendee children as more skilled and
whether they increase the difficulty of their instructional
content as the percentage of children in their classroom with
preschool experience increases. Our analyses used a nation-
ally representative sample of kindergarten children, and we
employed school-fixed effects controlling for a wide range
of teacher, family, and child characteristics.

Overall, we found that the percentage of preschool peers
in a child’s kindergarten classroom was not associated with
children’s academic, executive function; behavioral func-
tion; and prosocial skills in that year. The percentage of pre-
school peers did not moderate the effects of preschool
attendance on preschool attendees either. However, we
found that a higher percentage of preschool peers was asso-
ciated with improved teachers’ perceptions of students’ read-
ing skills, and teachers spent more time on advanced reading
content.
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Null Relations Between Preschool Peers and Student
Outcomes for Children Who Went to Preschool and Those
Who Did Not

Adding to the mixed evidence base in this area, we did
not find any association between a kindergarten classroom’s
preschool peer composition and student outcomes in kinder-
garten. Importantly, this null relation was observed regard-
less of the focal child’s preschool status, suggesting that
preschool peers in our sample did not act as a sustaining
environment for preschool boosts, nor did we observe evi-
dence of spillover effects on non-preschool attendees. Our
null results of the spillover effect hypothesis are consistent
with findings from comparable models in Neidell and
Waldfogel (2010) using the ECLS-K:1998 (i.e., school-fixed
effects models without controlling for fall achievement).
However, Neidell and Waldfogel (2010) found significant
preschool spillover effects on reading and math skills when
they controlled for fall achievement, whereas we did not.
Note that fall scores serve as mediators between preschool
attendance and spring scores. Our further tests with fall
scores included show even smaller coefficients (Online
Appendix 4) than those in our main results (Tables 3 and 4).

The differences in our results and those reported by
Neidell and Waldfogel (2010) likely stem from a couple of
main factors. First, the definitions of preschool enrollment
differ across these two datasets. Although their study and
ours reported similar average preschool attendance rates
(approximately 58%), the way the researchers operational-
ized preschool exposure differed from our study, and the sur-
vey item wording differed across the two waves. For
instance, while the ECLS-K:1998 survey items categorized
primary nonparental care into nine distinct categories (no
nonparental care; relative care in child’s home; relative care
in another home; nonrelative care in child’s home; nonrela-
tive care in another home; Head Start program; center-based
program; two or more programs; location of care varies), the
ECLS-K:2011 consolidated some categories, incorporating
Head Start into the center-based care response, merging cer-
tain nonrelative care categories, and expanded items about
relative care to three rather than two categories.'* We fol-
lowed the definition of preschool exposure from Bassok
et al. (2019)—participation in classroom-based ECE (e.g.,
daycare, nursery schools, preschools, prekindergarten pro-
grams, Head Start, or nonrelative care in another home) for
at least five hours per week. Importantly, their study com-
pared preschool attendance across the two waves. They
noted differences across the two waves in specific catego-
ries, such as a higher public pre-K attendance in 2010 com-
pared to 1998 (19% vs. 11%). In contrast, Neidell and
Waldfogel (2010) defined preschool enrollment broadly as
any center-based care (including Head Start, daycare, nurs-
ery school, preschool, and prekindergarten programs). They
categorized parental, relative, or nonrelative care as the



alternative, whereas we defined nonrelative care not in the
child’s home as preschool enrollment and nonrelative care in
the child’s home as an alternative.'” Thus, differences in
findings between Neidell and Waldfogel (2010) and ours
using different datasets might be attributed, at least in part,
to differences in how preschool enrollment is defined, mea-
sured, and categorized. Due to these data differences, our
findings also do not align with the results from another study
using the 1998 cohort by Dmitrieva et al. (2007). They found
that children in classrooms with more preschool-experienced
peers demonstrated higher academic skills and increased
externalizing problems during both fall and spring kinder-
garten, restricting the sample to classrooms with at least
50% of children sampled in a class.

Second, our balance checks differ from Neidell and
Waldfogel (2010); they only assessed mean differences in
variables between classes above or below a 59% median
preschool enrollment threshold. Our checks are more
nuanced, examining how varying preschool peer percent-
ages impact student outcomes. Significant peer effects were
only evident in the results from their main models that
included covariates; models without covariates did not show
peer effects. It is, therefore, possible that certain unobserv-
able characteristics of children or their classes were associ-
ated with either the presence of preschool peers or children’s
outcomes in their study.

We also did not find evidence for the moderation of class-
room preschool peers on preschool attendees’ outcomes at
the end of kindergarten. This aligns with several other studies
testing for evidence of sustaining environments, finding null
or very small moderating effects of kindergarten and elemen-
tary school quality factors (Bailey et al., 2020; Burchinal
et al., 2023; Jenkins et al., 2018). It should be noted that our
measure of the peer environment is imperfect; as with other
studies using older ECLS-K data (e.g., Neidell & Waldfogel,
2010), our study uses the data with an average of six children
per classroom and no information on classroom instructional
quality. Nevertheless, research using other data with precise
measurement of the peer environment, ideally from high-
quality ECE interventions tested through random assign-
ment, could help to better understand whether peer effects of
preschool attendance exist and whether they operate as a sus-
taining environment. These null findings also suggest a need
for research using high-quality ECE programs, which could
provide clearer insights into the potential peer effects of pre-
school attendance and their role in sustaining or enhancing
early educational outcomes.

Teachers’ Perceptions of Student Reading Skills and
Reading Instructional Activities Are Positively Correlated
to the Percentage of Preschool Peers in a Class

In addition to peer-to-peer classroom processes, we also
explored teacher-level classroom processes in response to

Preschool Peers and Sustained Environment in Kindergarten

preschool experiences, examining the extent to which teach-
ers altered their perceptions of preschool children’s entering
skill levels and whether they adjusted the difficulty of the
curriculum based on these skills or the classroom percentage
of preschool peers. We found that teachers may have been
aware of student ability, at least in reading, and assigned
more class time to advanced content when they had a higher
percentage of preschool attendees in their class. Note that we
used the classroom-level teacher ratings of individual stu-
dents’ math, reading, behavioral, and social skills, and they
were not measures of the accuracy of those ratings. Thus,
based on the variables used in the analysis, our findings sug-
gest that teachers’ ratings of students’ reading tend to be
higher when they have a greater percentage of children who
attended preschool in their class, but these effects were small
in magnitude.

Our findings are consistent with other peer effects stud-
ies, such as Duflo et al. (2011) and Lavy, Paserman, and
Schosser (2012), who found that teachers adjusted their
level of classroom instruction on reading multi-syllabus
words based on children’s achievement. However, the find-
ing on teachers’ instruction is not consistent with the study
of Burchinal et al. (2023), which found that more children
with preschool experiences in a kindergarten classroom did
not change CLASS instructional support. Certainly, the
uptick in advanced instruction in classrooms with a higher
percentage of preschool attendees is noteworthy, given that
multiple studies have found that more time spent on advanced
instruction correlates with stronger academic outcomes in
early-grade classrooms (e.g., Bassok et al., 2019; Engel
etal., 2016; Jenkins et al., 2018). However, our findings sug-
gest that these small boosts in advanced instructional content
were not likely enough to move the needle on student out-
comes, given that we observed virtually no associations
between the preschool peers measure and any of our tested
child achievement and behavioral measures. Future research
should focus more on how instruction is delivered and the
degree to which teachers use effective instructional methods
for children’s learning.

We did not find evidence that the percentage of preschool
peers changed teachers’ perception of student math, execu-
tive function, behavioral, and prosocial skills, nor did it
change their instructional content. The overall null findings
regarding teachers’ outcomes might be an indication of
teachers’ content focus and the difficulty teachers may be
experiencing in differentiating their instruction to meet the
varying needs of the range of students in the class (e.g.,
Bassok et al., 2019; Engel et al., 2016; Jenkins et al., 2018).

Teacher Findings Contribute to the Field of ECE

These findings point to the need to increase our understand-
ing of the ways that teachers can adapt their instructional con-
tent to children’s learning needs. Indeed, previous research
suggested that teachers did not adjust their math instruction
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because they were unaware of children’s math ability, lacked
the appropriate tools to assess student math skills, or had to
follow local math standards that emphasize basic content
(Engel et al., 2013; Sarama & Clements, 2015). Some evi-
dence suggests that proactively informing teachers in early-
grade classrooms about their children’s math skills can improve
learning outcomes. Clements et al. (2013) found that a ran-
domly assigned “follow-through” group, which helped teach-
ers build on the skills children gained during a preschool math
curricular intervention, had better outcomes than children in
the control condition or children who received only the pre-
school curricular intervention. Certainly, early-grade curricular
and instructional alignment has received substantial focus
from ECE researchers and policymakers in recent years (e.g.,
Koppich & Stipek, 2020). Our work provides further sugges-
tions that these efforts might provide some enhanced learning
outcomes for children in kindergarten classrooms.

Our results align with the meta-analysis by Bailey et al.
(2020), which indicated that factors within subsequent edu-
cational environments failed to consistently maintain the
benefits gained from preschool programs. As such, our find-
ings further underscore the need for more research to under-
stand how public preschool programs and elementary
schools can support children to succeed.

Limitations and Future Directions

This study is not without its limitations. First, the ECLS-K
data only includes preschool enrollment status from the par-
ent survey (e.g., center-based care and Head Start), which
was used to calculate the percentage of preschool peers. We
did have limited information about the type of preschool
programs attended and the quality of those preschool pro-
grams. Second, our key identifier of the percentage of pre-
school peers in a classroom was calculated by dividing the
total number of preschool attendees by the total number of
sampled children in a classroom rather than the actual class
size because of the ECLS-K’s sampling design. This pro-
vides us with a smaller sample size in each classroom (an
average of 6.49 students in a classroom), and the calculation
likely contains measurement error, though we did address
this using Neidell and Waldfogel’s (2010) adjustment
approach (see Online Appendix 5). Given this sample limita-
tion, our results should be interpreted with caution. Third,
our results for teachers’ perceptions of children’s skills and
their instructional activities were generated using teacher-
reported measures. We cannot rule out whether some teach-
ers were able to assess children’s skills more accurately,
regardless of whether the children attended preschool.'
Despite these limitations, our study provides population-
level evidence using a nationally representative sample, but
future research should test this inquiry in different early
childhood education program settings using more precise
measures of peer composition.
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Conclusion

Utilizing a nationally representative sample of young
children entering kindergarten from the ECLS-K:2011 and
employing school-fixed effects to control for unobserved
confounding factors as rigorously as possible, our findings
suggest that being in a kindergarten classroom with a high
percentage of preschool-experienced peers does not directly
benefit the outcomes for either preschool attendees or non-
attendees. However, we found that a higher percentage of
preschool attendees in a kindergarten classroom positively
influenced teachers’ perceptions of children’s reading abili-
ties and led to more time spent on advanced reading content.
As public preschool programs continue to expand, our pop-
ulation-level evidence indicates that teachers may adjust
their instruction to accommodate the skill levels of children
in classrooms with more highly skilled students. However,
additional instructional support is likely necessary for teach-
ers to adapt to the enhanced school readiness skills of chil-
dren after attending preschool.
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Notes

1. Teachers’ instructional practices (referred to as “pedagogical
practices” in Lavy, Paserman, & Schlosser, 2012) were measured
using five survey items: (1) instilling of knowledge and enhance-
ment of comprehension; (2) instilling of applicative, analytical,
and critical skills; (3) transparency, fairness, and feedback; (4)
individual treatment of children; and (5) instilling of capacity for
individual study.

2. We use the phrase “instructional content” to refer to the spe-
cific content activities in which teachers engage children in the
learning process. We do not intend to convey didactic, non-devel-
opmentally appropriate practice in the classroom.

3. The term of preschool in our study denotes broad early child-
hood programs that provide group-based care in a center setting
with educational focus.

4. We also applied sample weights to account for nonresponse
on the child-level teacher questionnaires in the fall and spring of
kindergarten.

5. Note that Bassok et al. (2019) did not include children from
Head Start.

6. If there were fewer than 28 children in a school, all children
were selected.

7. This adjustment was based on the method used by
(Ammermueller & Pischke, 2009). See the detailed derivation in
the appendix of Neidell and Waldfogel (2010). These adjusted
coefficients and SEs are presented in Online Appendix 5.

8. Skills that over 15% of teachers identified as being taught at
higher grades were classified as advanced content in both reading
and math.

9. We used the same set of covariates as Neidell and Waldfogel
(2010) and added the mother’s occupational prestige score.

10. There was sufficient variation in the percentages of pre-
school peers across classrooms and within schools. We illustrate
this variation in Online Appendix 6.

11. Because we only use data from a single year, any school
characteristics that vary over time do not change during our study
time period; any effects that these variables have on child outcomes
will be controlled.

12. We also ran models with clustered standard errors at the
school level and found similar results.
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13. For all analyses, we ran models with weights and imputa-
tion, weights without imputation, and imputation without weights.
The results did not change across different specifications.

14. We used the information from the variable “X12PRIMPK”
in ECLS-K: 2011, including 0=No nonparental care arrangements;
1=relative care in the child’s home; 2=relative care in another
home; 3=relative care, location varies/not asked; 4=nonrelative
care in the child’s home; 5=nonrelative care in another home;
6=nonrelative care, location varies/not asked; 7=center-based
program; 8§ =two or more types of care with equal number of hours.

15. Neidell and Waldfogel (2010) did not specify the item they
used for preschool attendance and the number of hours for care
as we do; making direct comparisons of preschool enrollment
between their study and ours is infeasible.

16. To descriptively explore this issue, we ran an additional set
of analyses testing the associations between student direct read-
ing and math assessments and teachers’ perceptions of reading and
math skills shown in Online Appendix 8.
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