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(Holmes, 1989; Holmes & Matthews, 1984; Jimerson, 2001). Even
more controversial is the practice of retaining young children in
kindergarten (Shepard & Smith, 1989).
Retention in a higher grade is often resorted to as a remedy for
students who are behind academically. In contrast, at the kindergarten level, many children are retained for behavioral rather than
academic reasons. Teachers and parents perceive these children to
be socially or emotionally immature in adapting to the school
environment and therefore not ready for first-grade learning
(Byrnes, 1989). Results from recent studies using a large-scale
longitudinal data set suggested that retained kindergartners would
have learned more in reading and mathematics at the end of the
treatment year had they been promoted to the first grade instead
(Hong & Raudenbush, 2005, 2006). Although the negative effects
of retention on the retained students’ reading and math achievement seemed to diminish over years, researchers found no evidence that kindergarten retention brought a general advantage to
the retained students’ cognitive learning 2 and 4 years after the
treatment (Hong & Yu, 2007). A question remaining unanswered
is whether kindergarten retention is beneficial to the retained
students’ social-emotional development over their elementary
years.
Analyzing a nationally representative sample from the United
States, we aim, in the present study, to investigate the relationships
between kindergarten retention and children’s social-emotional
outcomes. We examine multiple domains, including children’s
self-perceived competence and interest in reading, math, and all
school subjects; their self-reported competence and interest in peer

With a growing emphasis on national standards and accountability, grade retention has become increasingly common in the
United States. According to the National Association of School
Psychologists, the kindergarten through 12th-grade retention rate
increased by 40% over 20 years (Dawson, 1998). By 1995, the
annual rate of retention rose to 13.3% (U.S. Bureau of the Census,
1995). In the meantime, the kindergarten retention rate was about
6% in 1993 and 5% in 1995 (Zill, Loomis, & West, 1997). The
debate about the benefits and consequences of grade retention
ensues in this context. Past research has often been inconclusive
with regard to the effects of grade retention on child development
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relationships; and internalizing problem behaviors as perceived by
teachers, parents, and the children themselves. We ask the following question: If a child at risk of repeating kindergarten is actually
retained, how would the child develop in the above socialemotional domains at the end of the treatment year, 2 years later,
and 4 years later in comparison with the expected outcomes of
being promoted to the first grade?
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Previous Research
Retention, especially kindergarten retention, has long been a
theoretically controversial issue. Proponents of early intervention
argue that retention can be beneficial in the primary grades because it will prevent failures in academic learning and in socialemotional development from occurring or becoming severe (Shepard & Smith, 1989). From this perspective, rather than allowing
social-emotional problems to impede children’s later development,
an additional year in kindergarten, “a gift of time,” will enable
children to reach the maturity level required for adapting to the
school setting. Hence, retained kindergartners are expected to have
an increased chance of success when they take on more advanced
learning tasks and face more complex environmental challenges in
the later grades. The early intervention theory therefore provides a
justification for the practice of retaining kindergartners who are
considered to be relatively behind their classmates socially and
emotionally. The theory predicts a positive effect of kindergarten
retention on the retained students’ short-term and long-term success in all domains of development. From the opposing point of
view, however, one may argue that retention deprives children of
opportunities to engage in age-appropriate cognitive and social
activities and therefore may suppress their academic interest and
interrupt their development of self-regulation and interpersonal
skills (Morrison, Griffith, & Alberts, 1997). As a result, retained
kindergartners may lag further behind their same-age peers in the
later years.
Among various domains of social-emotional outcomes, children’s self-perceived competence in academic subjects and in peer
relationships and their internalizing problem behaviors are considered to be particularly sensitive to the retention intervention.
Different theories point in different directions in terms of the
retention effects on child development in these domains. In general, a child develops self-identity through perceiving his or her
relative standing among the proximate peers. However, there are
contrasting theoretical arguments about how the change in peer
composition as a result of retention may affect the retained student’s self-concept.
Social comparison theory (Festinger, 1954) has supplied a rationale for grade retention. During the repetition year, retained
kindergartners not only have the second exposure to the most basic
content in academic subjects, but they also find themselves among
a group of younger peers who have never received formal education. Having already obtained some academic skills from their first
kindergarten year, the retained children will likely feel a higher
level of competence in the academic subjects when compared with
their new classmates. In addition, having accumulated a whole
year of experience in socializing with peers and coping with
conflicts in school settings, the retained children may appear to be
more knowledgeable and competent in peer relationships in comparison with the first-time kindergartners (Plummer & Graziano,

1987). Following this line of thinking, spending a second year in
kindergarten may improve the retained students’ self-perceived
competence in school subjects as well as in interpersonal relationships. The social comparison perspective is often endorsed by
teachers and parents who are primary decision makers in the
retention process. They expect that retention may become a turning
point for the retained students as they gain academic and social
advantages among a group of younger children (Byrnes, 1989;
Tomchin & Impara, 1992).
In contrast, inferring from the labeling theory (Becker, 1963;
Lemert, 1967), opponents predict a possible detrimental effect of
retention on children’s development in self-esteem and selfperceived competence. When retention is associated with certain
labels carrying negative meanings such as “incompetence” or
“deviance,” retained students may interpret being retained in a
grade as being rejected by their teachers and same-age peers and
thus feel humiliated and discouraged (Pagani, Tremblay, Vitaro,
Boulerice, & McDuff, 2001). Byrnes’s (1989) study with children
in Grades 1 to 6 found that children in grades as low as Grade 1
were capable of understanding the concept of retention and viewed
it as a punishment. When being interviewed, about one quarter of
the retained students denied the fact that they had been retained.
Both retained children and promoted children described being
retained as a “sad,” “bad,” and “upsetting” experience. Moreover,
young children are particularly sensitive to age differences (Morrison & Perry, 1956). Retained students, often overaged among
their new peers, tend to feel alienated and may choose to withdraw
from social activities. Hence, children being labeled as “retainees”
will likely develop internalizing problem behaviors such as feeling
sad and lonely and having low self-esteem. In school subjects,
repeating the same curriculum may bore the retained students and
may bring back to them the frustrating experiences they had when
they first encountered the same learning content. Moreover, the
labeling theory predicts that being labeled as “slow learners” or
“low achievers” will lead to low self-expectations and low selfefficacy in academic learning.
However, the labeling theory has received challenges from a
counterargument claiming that kindergartners are perhaps too
young to be capable of processing conflicting social evaluations.
Studies have shown that the retention effects on children’s socialemotional development may differentiate by grade level, with
early retention bearing less of a negative impact than later retention on children’s self-concepts (Finlayson, 1977; Morrison &
Perry, 1956; Tomchin & Impara, 1992). As a result, retained
kindergartners may not suffer greatly from the stigma typically
associated with retention (Shepard, 1989).
Past research has generated mixed results regarding the effects
of grade retention on social-emotional development, mostly showing insignificant effects (Pierson & Connell, 1992; Shepard &
Smith, 1989). Some studies reported positive effects of grade
retention on children’s self-esteem and self-perceived competence.
For example, Holmes’s (1989) meta-analysis reported a small
positive effect (effect size ⫽ .06) on self-concept on the basis of
six studies. Using a sample of low-income, mostly Black children
in the Chicago Longitudinal Study, Reynolds (1992) found that
retention was positively related to children’s self-perceived school
competence, especially for early-retained children. However, this
early intervention failed to produce sustainable positive effects in
the long run. Analyzing the same sample several years later,
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McCoy and Reynolds (1999) found that the positive effect vanished by age 14.
On the contrary, Holmes and Matthews’s (1984) meta-analysis
concluded an effect size of ⫺.02 of the retention effect on selfconcept. Morrison and Perry (1956) investigated children’s selfperceived peer relationships by comparing overage children with
at-age and underage children in the same grade. They found that
overage children, mostly retained in grade, perceived a significantly lower level of acceptance by peers. In the Minnesota
Mother–Child Interaction Project, researchers compared a group of
children who had been retained once from kindergarten through
Grade 3 with a low-achieving promoted group and a control group
randomly selected from all the promoted children. The retained
children were ranked the lowest on self-esteem and peer acceptance and highest on behavior problems immediately after retention. The between-groups differences were sustained up to age 16
(Jimerson, Carlson, Rotert, Egeland, & Sroufe, 1997). Analyzing
data from the Quebec Longitudinal Study of Kindergarten Children with adjustment for child sociodemographic characteristics,
kindergarten inattentiveness, and a random effect for each child,
Pagani et al. (2001) reported increasingly persistent anxious, inattentive, and disruptive behaviors after grade retention in primary
school.
Given the contradictory evidence from the past research, the
debate about whether kindergarten retention promotes or impedes
children’s social-emotional development remains unsettled. In order to further theoretical understanding and to inform practice, we
focused our study on testing the contrasting hypotheses derived
from the alternative theoretical perspectives. To be specific, the
early intervention theory and the social comparison theory predict
that (a) retained kindergartners would gain more self-efficacy and
develop more interest in academic learning than they would have
if promoted, and (b) retained kindergartners would show more
competence in peer relationships and enjoy more popularity than
they would have if promoted. The labeling theory, in contrast,
hypothesizes that (c) retained kindergartners would display more
internalizing problem behaviors than they would have if promoted.
We define the causal effect of retention versus promotion for a
child attending a certain school as the difference between the
child’s potential outcome if retained and his or her potential
outcome if promoted in a school of the same type. This causal
effect is defined under a weak version of the stable-unit-treatmentvalue assumption that there is a single value of each potential
outcome associated with each treatment for each child given the
school setting in which the treatments are carried out (Hong &
Raudenbush, 2006; Rubin, 1986). Our theoretical interest is in the
population average retention effect. We may consider three populations as possible targets of inference: (a) all children, (b) all
children at risk of repeating kindergarten, and (c) retained children.
Because kindergarten retention is highly selective, many children
in the first population have almost no risk of ever being retained in
kindergarten under the current system. To these children, the
theoretical questions that we have raised above have little relevance. The causal effects of retention versus promotion can nonetheless be defined for both Population b and Population c. When
these two populations have different compositions and when the
retention effect is not constant, the average retention effect for
Population b will likely be different from that for Population c. To
simplify, we focus our current study on evaluating the average
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retention effects for the population of children at risk of repeating
kindergarten. We discuss in the final section how to investigate
heterogeneous retention effects and how to estimate the retention
effects for the population of retained children.

Methodological Issues
Empirical results from many previous retention studies have not
been highly informative to theories and to policy making not only
because the findings have been mixed. More important, some
major methodological challenges have hindered attempts at evaluating the retention effects. These challenges include selection
bias, measurement error, and divergent perceptions of multiple
respondents in multiple domains of child development. Below we
discuss each of these problems and introduce some promising
analytical solutions. Specifically, we suggest using propensity
score matching or stratification to adjust for a very large number of
pretreatment predictors of retention. We explain how to embed
measurement models in hierarchical models to account for measurement errors and to adjust for dependence among observations.
In addition, we adopt multivariate, multilevel models to reveal the
similarities or differences in the retention effects across different
respondents and across different time points. We illustrate these
methods in our application study in the next section.

Selection Bias
Because it is impractical to conduct a large-scale experiment
assigning children at random to be retained, researchers must rely
on nonexperimental data in addressing the causal question of
whether the retained students actually experienced better cognitive
and social-emotional development than they would have had they
been promoted instead. The essential problem here is how to
identify an appropriate comparison group for the retained group.
Previous studies have compared the outcomes of the retained
children either with their new classmates who were experiencing
the grade for the first time (i.e., same-grade comparison) or with
their same-age peers who had been promoted to the next grade
(i.e., same-age comparison). Obviously, in same-grade comparisons, most retained students cannot be matched with their new
classmates on age. Hence, the comparison group provides little
counterfactual information about how the retained students would
fare had they been promoted. Even in same-age comparisons, the
retained group and the promoted group are still vastly different on
average in many prior characteristics. Adjustment by means of a
linear model or multivariate matching sharply constrains the number of background variables that can be controlled (Little, 1985;
Stone, 1993). In particular, most promoted children have little or
no risk of ever being retained. When the two groups are barely
comparable, statistical adjustment for a limited number of background variables cannot be relied upon to remove bias. Moreover,
predictions about what might happen to the retained children if
promoted are based largely on linear “extrapolations” without the
support of empirical data (Little, An, & Johanns, 2000; Lord,
1967; Shadish, Cook, & Campbell, 2002).

Propensity Score Adjustment
In this study, we use a propensity score to adjust for about 200
background variables that may potentially confound the retention
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effect estimation. Including all these covariates in a multiple
regression or an analysis of covariance will greatly reduce the
degrees of freedom left for estimating the retention effects. We
solve this problem by using a unidimensional propensity score that
summarizes all the information that predicts retention. The propensity score indicates a child’s propensity of being retained and
can be estimated as a function of all the observed pretreatment
covariates. As proved by Rosenbaum and Rubin (1983), subsets of
retained and promoted children who have the same propensity
score should have the same joint distribution of all the observed
pretreatment covariates. For example, suppose that we estimate the
propensity score as a function of age, gender, and socioeconomic
status. The retained group and the promoted group that have the
same propensity score should have the same age, gender, and
socioeconomic status compositions. Hence, statistical adjustment
for the propensity score should be sufficient for removing the
selection bias associated with these observed covariates. Rosenbaum (1987) showed that adjusting for estimated propensity scores
corrects for both systematic and chance imbalances in the observed
covariates in a finite sample and therefore often outperforms
adjustment for true propensity scores.
Propensity score-based adjustment methods include the following:
(a) Use nearest neighbor matching to identify control units that can be
matched with the treated units on the estimated propensity score when
there is a large reservoir of control units (for application examples, see
Hill, Waldfogel, Brooks-Gunn, & Han, 2005; Rosenbaum, 1986). (b)
Stratify the sample on the estimated propensity score, estimate withinstratum treatment effects, and generate an overall average treatment
effect estimate by pooling the results over all the strata (for application
examples, see Hong & Raudenbush, 2005, 2006; Hong & Yu, 2007;
Rosenbaum & Rubin, 1984). According to Cochran (1968), stratifying a sample into five groups on the basis of a pretreatment covariate
will remove about 90% of the selection bias associated with this
covariate. (c) Adjust for the estimated propensity score as a covariate
under model-based assumptions when such assumptions seem plausible. (d) Use the estimated propensity score to compute a sample
weight proportionally inverse to one’s conditional probability of receiving the treatment that one actually received. Examples include
inverse-probability-of-treatment weighting (Robins, 2000; Robins,
Hernan, & Siebert, 2003) and marginal mean weighting (Hong, 2007;
Hong & Hong, 2007; Huang, Frangakis, Dominici, Diette, & Wu,
2005; Imbens, 2000). Propensity score adjustment cannot remove bias
associated with unmeasured confounders that are independent of the
observed covariates. Hence, the above-described methods will generate unbiased estimates of the treatment effects only if the treatment
assignment is not associated with unmeasured covariates given the
observed covariates. This is the so-called strong ignorability assumption in the causal inference literature (Rosenbaum, 1984; Rosenbaum
& Rubin, 1983). For this reason, propensity score adjustment is
especially effective when researchers have collected a comprehensive
list of pretreatment covariates. The robustness of the estimation results
in the presence of potential unmeasured confounders can be assessed
through sensitivity analysis.

Dependence Among Observations
Because grade retention occurs in school settings, children attending the same school are influenced together by the school
context. The probability that a child is retained in a certain school

is partly dependent on who else is attending the same school. By
the same token, the social-emotional outcomes of a child are
usually not independent of the social-emotional outcomes of his or
her schoolmates. In studies that involve repeated observations of a
child, the assumption of independent observations, typically invoked in standard regressions or analyses of covariance, is again
violated. Statistical analyses that ignore dependence among observations may misestimate the sampling error and may consequently
produce misleading results in hypothesis testing. Multilevel modeling enables us to obtain valid analytic results through appropriate
adjustment for the dependence among observations. In addition, by
adopting a weak version of the stable-unit-treatment-value assumption that reflects the nested structure of the data, it becomes
possible to define and estimate school-specific retention effects.
Specifically, we estimate every child’s propensity for being retained through analyzing a hierarchical logistic regression model
with children nested within schools. We then estimate the retention
effects on children’s social-emotional outcomes in a hierarchical
linear model, which has the capacity of assessing the variation in
the retention effects across schools that may be associated with
school composition or treatment implementation.

Measurement Error
Social-emotional outcomes tend to be elusive and prone to
measurement error. Measurement error in an outcome will add
noise to the residual variance, reduce the magnitude of the estimated effect size, and attenuate the correlations among different
outcomes. Measurement error in a predictor is more consequential,
because it will bias not only the coefficient estimate of the errorladen predictor but also the coefficient estimates of other predictors in the same model that are correlated with this predictor. Most
previous studies of retention have developed survey questionnaires
or adopted instruments with known psychometric properties. For
example, Mantzicopoulos and Morrison (1992) reported alpha
reliabilities ranging from .68 to .94 for the six subscales measured
with the Revised Behavior Problem Checklist constructed by Quay
and Peterson (1987). However, past researchers have not used such
psychometric information in statistical analyses when comparing
the social-emotional outcomes between the retained group and the
comparison group. In our analysis, we use reliability information
to account for measurement errors in both predictors and outcomes. Specifically, through adjusting for the estimated true score
of each pretest in the outcome models, we manage to reduce bias
and in the meantime improve precision in treatment effect estimation. In addition, having obtained the error variance computed
from the reliability of each outcome measure, we are able to model
the dependence among the true scores of multiple outcomes at the
child level and the school level and obtain retention effect estimates with improved precision.

Multivariate Outcomes
In the current study, measures of children’s social-emotional
development encompass a number of domains, including competence and interest in reading, math, and all subjects; competence
and interest in peer relationships; and internalizing problem behaviors. Past studies of grade retention have typically used univariate analyses. That is, separate analyses were conducted for
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different outcomes. This conventional analytic strategy not only
contains inflated Type I errors due to multiple hypotheses testing
in a single sample, but it also fails to portray the inherent links
among the social-emotional outcomes in different domains or
subdomains, among different respondents, and across different
time points. In our analysis, we develop a series of multivariate,
multilevel models (Cheong & Raudenbush, 2000; Raudenbush,
Brennan, & Barnett, 1995; Raudenbush & Bryk, 2002; Raudenbush, Rowan, & Kang, 1991). For a given set of outcome measures
in each model, we examine correlations among the true scores at
the child level and the school level. With repeated observations of
a child’s social-emotional behaviors over multiple years, we can
possibly detect whether the retention effects in a given domain are
sustained or diminishing in the long run. In addition, children’s
internalizing problem behaviors were rated by teachers, parents,
and children themselves. Teachers usually compare a focal child
with other children within the school setting. Parents’ perceptions
of a child’s behaviors within the home setting provide a different
lens. Once reaching a certain age, children themselves become
capable of observing and reflecting upon their own socialemotional competencies and problems. An examination of the
degree of consistency across teachers, parents, and children will
enable us to obtain a relatively comprehensive evaluation of a
child’s developmental status. In cases in which multiple t tests lead
to rejections of null hypotheses, we conduct an omnibus chi-square
test for all the retention effects in the same model. With abundant
within-school data, a multivariate multilevel model may also supply information about the variation and covariation of schoolspecific retention effects across different outcomes.

Method
Sample
The current study evaluates the short-term and long-term effects
of kindergarten retention on children’s social-emotional development through analyzing the Early Childhood Longitudinal Study
Kindergarten cohort (ECLS-K) data released by the U.S. National
Center for Education Statistics (NCES). Data were collected from
a nationally representative sample of about 21,000 children, their
parents, teachers, and schools in a total of six waves in fall 1998,
spring 1999, fall 1999, spring 2000, spring 2002, and spring 2004.
The sample is composed of about 55% White, 15% Black, 18%
Hispanic, and 6% Asian children, and 5% of the children in the
sample were Native American, Hawaiian, or of other races. Nearly
20% of the children came from families living below the poverty
line.

Measures
Treatment. Information about whether a child was retained in
kindergarten in Year 1 (i.e., the 1999 –2000 school year) was
available for only about 50% of the children in the ECLS-K full
sample. Earlier research has found that the retention schools were
systematically different from the nonretention schools (Hong &
Raudenbush, 2005). Our analytic sample therefore consists of
10,726 first-time kindergartners attending 1,080 schools that allowed for kindergarten retention. Among these kindergartners, 471
were retained, and the rest were promoted to the first grade. In
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comparison with the full sample, our analytic sample has a slightly
lower proportion of poor children, minority children, and children
from non-English-speaking families. Because those children
whose treatment information was missing also tended to miss
information on many other variables, we were unable to compute
a new sample weight for each unit in our analytic sample.
Posttreatment self-perceived competence and interest in school
learning. In the springs of Year 3 (i.e., the 2001–2002 school
year) and Year 5 (i.e., the 2003–2004 school year), every child was
asked to rate on a scale of 1– 4 his or her self-perceived competence, difficulties, interest, and enjoyment in reading (eight items),
mathematics (eight items), and all school subjects (six items). We
used the mean rating of each set of items in each year as the
outcome measure. The reliabilities of these six outcomes range
from .79 to .92.
Posttreatment self-perceived competence and interest in peer
relationships. Also in the springs of Year 3 and Year 5, every
child was asked to respond to a set of six items measuring, on a
scale of 1– 4, how easily he or she made friends, got along with
other children, and had popularity among peers. The reliabilities
are .79 in Year 3 and .82 in Year 5. The above measures were
adapted from the Self-Description Questionnaire I (Marsh, 1990).
Posttreatment internalizing problem behaviors. Teachers and
parents reported, on a scale of 1– 4, the apparent presence of
sadness, loneliness, and low self-esteem in a child. Every child
received teacher ratings in the springs of Year 1, Year 3, and Year
5 and a parent rating in the spring of Year 1. The teacher Social
Rating Scale and the parent Social Rating Scale, each consisting of
four items for measuring internalizing problem behaviors, were
adapted from the Social Skills Rating Scale: Elementary Scale A
(Gresham & Elliott, 1990). The reliabilities of the teacher ratings
are around .77; the parent rating shows a lower reliability ( ⫽
.63). In addition, every child responded to eight items, on a scale
of 1– 4, measuring his or her own feelings of sadness, loneliness,
and low self-esteem in the springs of Year 3 and Year 5. The child
measures, adapted from the Self-Description Questionnaire I,
show a reliability of .81 in Year 3 and .79 in Year 5 (NCES, 2002;
Pollack, Atkins-Burnett, Tourangeau, & West, 2005; Pollack, Najarian, Rock, Atkins-Burnett, & Hausken, 2005; see Table 1 for
information on these scales). In most cases, large-scale surveys
cannot afford extensive measurement of a single psychological
trait such as internalizing problem behaviors. The limited number
of items in teacher and parent ratings may have failed to fully
capture a child’s well-being and may have led to the relatively low
reliabilities of these measures.
Reading and math pretest scores. At the end of Year 0 (i.e.,
spring 1999), every child was assessed on about 50 –70 items in
each subject area, including reading and mathematics. The NCES
researchers used a three-parameter item response theory (IRT)
model (Hambleton, Swaminathan, & Rogers, 1991) to estimate a
child’s latent ability in each of these subjects. The average reliabilities were .95 for the reading IRT scores and .94 for the math
IRT scores. In our data, these two pretest scores are the most
important predictors of child self-perceived competence and interest in academic learning 2 and 4 years after the treatment.
Pretreatment teacher- and parent-rated interpersonal relationships. At the end of Year 0, every child received teacher and
parent ratings on interpersonal relationships. The teacher rating
was based on five items with a reliability of .89. The parent rating
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Table 1
Descriptions of Domains in Children’s Social-Emotional Development
Measure, respondent, and year
Perceived interest and competence
in academic learning
Child
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Year 3
Year 5
Child
Year 3
Year 5
Child
Year 3
Year 5
Perceived interest and competence
in peer relationships
Child
Year 3
Year 5
Internalizing problem behaviors
Child
Year 3
Year 5
Teacher
Year 1
Year 3
Year 5
Parent

Description

Reading grade, the difficulty of reading work, and interest in and
enjoyment of reading
Mathematics grade, the difficulty of mathematics work, and interest in
and enjoyment of mathematics
Performance in all school subjects, and enjoyment of all school subjects

How easy it is to make friends and get along with children, selfperception of popularity

Feeling sad a lot of the time, feeling lonely, feeling ashamed of
mistakes, and worrying about school and friendships
Apparent presence of anxiety, loneliness, low self-esteem, and sadness

Apparent problems with being accepted and liked by others, sadness,
loneliness, and low self-esteem

Year 1
a

No. of
items

Reliabilitya

M

SD

.87
.90

3.27
3.00

0.65
0.72

.90
.92

3.16
2.92

0.78
0.77

.79
.83

2.92
2.73

0.64
0.63

.79
.82

3.03
3.00

0.63
0.59

.81
.79

2.14
2.00

0.72
0.61

.77
.76
.77

1.58
1.61
1.62

0.51
0.52
0.54

.63

1.53

0.39

8

8

6

6

8

4

4

Split-half reliability for teacher and parent ratings; alpha coefficient for child self-rating.

was based on only three items with a reliability of .68. We found
these two pretreatment ratings to be the most important predictors
of child self-perceived competence and interest in peer relationships 2 and 4 years after the treatment.
Pretreatment teacher- and parent-rated internalizing problem
behaviors.
Also at the end of Year 0, every child received
teacher and parent ratings on internalizing problem behaviors. The
teacher and parent ratings contained four items each, with reliabilities of .78 and .61, respectively. These two ratings are the
most important pretreatment predictors of posttreatment teacher
ratings, parent ratings, and child self-ratings of internalizing problem behaviors.

Analytic Procedure
Our analysis of the causal effects of kindergarten retention
involves five major steps. In Step 1, we estimate every child’s
propensity of being retained as a function of the observed pretreatment covariates. In Step 2, we stratify the sample of children on
the basis of the logit of the estimated propensity score such that the
retained children and the promoted children in the same propensity
stratum show the same distributions in almost all the observed
pretreatment covariates. The within-stratum mean difference in a
social-emotional outcome between the retained children and the
promoted children estimates the retention effect on these children.

In order to remove residual selection bias, if there is any, associated with the strongest predictors for each set of outcomes, we
make additional adjustments for these pretreatment measures in
our model-based estimation of the retention effects. Although this
procedure will likely improve the precision of treatment effect
estimation, measurement errors contained in these pretreatment
measures may introduce new bias to the treatment effect estimate.
Hence, we estimate the true score of each of these pretreatment
measures in Step 3. Then in Step 4, we analyze multivariate
multilevel models for estimating the average retention effects on
each set of social-emotional outcomes. We include in these models
the estimated pretreatment true scores along with indicators for the
propensity strata. Finally, in Step 5, we assess the sensitivity of our
conclusions to possible influences of unmeasured confounders. We
carry out most of our analysis in HLM 6.0 (Raudenbush, Bryk,
Cheong, Congdon, & du Toit, 2004) and SPSS 15.0 (SPSS, Inc.,
2006).
Step 1: Propensity score estimation. In the ECLS-K data, we
identify 207 observed pretreatment covariates that are bivariately
associated with kindergarten retention in Year 1. Through a stepwise procedure, we specify a propensity model represented as a
hierarchical logistic regression model with children at Level 1 and
schools at Level 2 and use maximum likelihood to impute missing
data in the predictors for the propensity model. For child i attend-
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ing pretreatment school j in Year 0, the child’s conditional probability of being retained in Year 1 is a function of a vector of
observed pretreatment personal and classroom characteristics Xij, a
vector of school characteristics Wj, and the residual random effect
of the pretreatment school j, denoted by uj*. Combining all the
Level 1 and Level 2 equations, we write the model in the following
form:

冋

Pr共Zij ⫽ 1兩Xij, Wj, u*j兲
ln
1 ⫺ Pr共Zij ⫽ 1兩Xij, Wj, u*j兲

册
冘
G
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⫽ ␥ 00 ⫹

g⫽1

冘
H

␥ 0gXgij ⫹

␥ h0 Whj ⫹ u*j.

(1)

h⫽1

Our propensity model includes 39 predictors and seven quadratic
terms. We use an empirical Bayes estimate of uj* to capture the
impact of unmeasured school-level predictors of retention. See
Appendix A in the supplemental material for additional details
about this procedure.
Step 2: Propensity score stratification. Using the logit of the
estimated propensity score as an index to indicate the extent to
which a child was at risk of repeating kindergarten, we compare
the distributions of the logit of propensity of retention between the
retained group and the promoted group. This enables us to identify
3,087 promoted children who do not have matches in the retained
group. For these children, the risk of retention was essentially null.
Hence, we restrict our causal inference to the remaining sample of
7,639 children who had a nonzero probability of being retained. In
general, a child was more likely to be retained in kindergarten if
the child was a boy, relatively young in age, and from a family
with low socioeconomic status; if the child had relatively low
academic performance; and if the child demonstrated emotional or
behavioral problems. In addition, the schools that the retained
kindergartners attended during their pretreatment year tended to
have inadequate resources. Their kindergarten teachers tended to
hold different standards based on children’s capabilities and usually spent less time in reading instruction covering lower-level
content.
We divide the sample of at-risk children into 15 strata on the
basis of the estimated logit of propensity score. Table 2 compares
the within-stratum distributions of the logit of propensity between
the retained group and the promoted group. The eight retained
students in the last stratum had no matches in the promoted group.
Within each of the remaining 14 strata, the two treatment groups
had similar distributions of the estimated logit of propensity. The
result of hypothesis testing controlling for stratum membership
shows no statistically significant between-group difference in 97%
of the 207 pretreatment covariates. See Appendix B in the supplemental materials for SPSS syntax.
Step 3: Pretreatment true score estimation. In classical test
theory, each observed score can be represented as a function of its
true score and a measurement error, Y ⫽  ⫹ e. The variance of
the observed scale score  Y2 is simply the sum of the true score
variance  2 and the measurement error variance  e2 . The reliability
() of a scale score represents the ratio of the true score variance
to the observed score variance. Hence, we can compute the error
variance of each scale score by applying the formula,  e2 ⫽ 共1
⫺ 兲 Y2 . We estimate the true scores of a pair of pretreatment
measures in each domain through analyzing a multivariate three-
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Table 2
Within-Stratum Distribution of the Logit of Propensity Score for
Kindergarten Retention
Retained
Stratum
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

⫽0
⫽1
⫽2
⫽3
⫽4
⫽5
⫽6
⫽7
⫽8
⫽9
⫽ 10
⫽ 11
⫽ 12
⫽ 13
⫽ 14
⫽ 15
Total

Promoted

n

M

SD

n

M

SD

0
9
12
14
12
24
23
47
48
46
48
47
49
45
39
8
471

⫺5.42
⫺4.25
⫺3.42
⫺2.98
⫺2.57
⫺2.15
⫺1.75
⫺1.24
⫺0.83
⫺0.46
⫺0.01
0.53
1.16
1.99
3.70
⫺0.66

0.40
0.24
0.20
0.10
0.17
0.07
0.15
0.14
0.11
0.12
0.11
0.22
0.20
0.33
1.09
1.75

3,087
3,054
1,661
983
323
441
154
213
143
85
49
35
16
8
3
0
10,255

⫺7.12
⫺5.38
⫺4.27
⫺3.50
⫺2.97
⫺2.55
⫺2.14
⫺1.77
⫺1.27
⫺0.86
⫺0.47
⫺0.04
0.56
1.14
1.80

0.84
0.39
0.25
0.20
0.10
0.16
0.07
0.15
0.14
0.10
0.11
0.15
0.17
0.17
0.17

⫺5.07

1.82

level model with two measurement models at Level 1, children at
Level 2, and schools at Level 3. Take for example the two most
important predictors of child self-perceived competence and interest in peer relationships. The Level 1 model contains two measurement models for the pretreatment teacher and parent ratings,
respectively, of a child’s interpersonal relationships.
Xmij ⫽ DX1ij共 X1ij ⫹ eX1ij兲 ⫹ DX2ij共 X2ij ⫹ eX2ij兲,
2
eX1ij ⬃ N共0,  e.X1
兲,

2
eX2ij ⬃ N共0,  e.X2
兲.

(2)

Here Xmij, m ⫽ 1, 2, are the observed scores of pretreatment
teacher and parent ratings, respectively, for child i attending school
j. The two observed outcomes are linked to the two measurement
models through the dummy indicators—DX1ij for teacher ratings
and DX2ij for parent ratings;  X1ij and  X2ij are the true scores of
teacher and parent ratings, respectively; eX1ij and eX2ij are the
corresponding measurement errors. By convention, we assume that
these measurement errors are independent of each other for a given
child. Using the reliability information in the ECLS-K data, we
2
2
compute the error variances  e.X1
and  e.X2
and include such information as values of a new variable in the Level 1 data file.
We specify the Level 2 model as follows:

冘

␤ X1sjLsij ⫹ ␤ X116j共Logit_q兲 ij ⫹ rX1ij,

冘

␤ X2sjLsij ⫹ ␤ X216j共Logit_q兲 ij ⫹ rX2ij;

15

 X1ij ⫽ ␤ X10j ⫹ ␤ X11jZij ⫹

s⫽2
15

 X2ij ⫽ ␤ X20j ⫹ ␤ X21jZij ⫹

s⫽2

冉 rr 冊 ⬃ N冋冉 00 冊 , 冉 
X1ij

X1

X2ij

X2.X1

 X1.X2
 X2

冊册 .

(3)

Here Lsij, s ⫽ 2, . . ., 15, are dummy indicators for 14 of the 15
propensity strata that subclassify the at-risk students. We make
additional within-stratum adjustments for the logit of propensity,
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⫹ ␤ Y117j *X1ij ⫹ ␤ Y118j *X2ij ⫹ rY1ij,

denoted with (Logit_q)ij. The Level 3 model has 34 equations
corresponding to the 34 coefficients at Level 2:
 Y2ij ⫽ ␤ Y20j ⫹ ␤ Y21jZij ⫹

⫹ ␤ Y217j *X1ij ⫹ ␤ Y218j *X2ij ⫹ rY2ij;.

␤ X20j ⫽ ␥ X200 ⫹ uX20j,

冉 rr 冊 ⬃ N冋冉 00 冊 , 冉 

␤ X2sj ⫽ ␥ X2s0 , for s ⫽ 1, . . . , 16.
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X10j

␤X10

X20j

␤X20.X10

 ␤X10.X20
 ␤X20

冊册

(4)

This three-level model estimates each pretreatment true score as
follows:

冋

冘

Y2ij

Y2.Y1

 Y1.Y2
 Y2

冊册

(7)

At Level 3, ␥ Y110 and ␥ Y210 estimate the effects of kindergarten
retention versus promotion on children’s self-perceived peer relationships in Years 3 and 5, respectively. The fixed part of the Level
3 model will have 40 equations corresponding to the 40 coefficients at Level 2:

册

␤ Y10j ⫽ ␥ Y100 ⫹ uY10j,
␤ Y11j ⫽ ␥ Y110 ⫹ uY11j,

␤ Y20j ⫽ ␥ Y200 ⫹ uY20j,

Ymij ⫽ DY1ij共 Y1ij ⫹ eY1ij兲 ⫹ DY2ij共 Y2ij ⫹ eY2ij兲,
2
eY1ij ⬃ N共0,  e.Y1
兲,

2
eY2ij ⬃ N共0,  e.Y2
兲.

(6)

The Year 3 and Year 5 true score outcomes  Y1ij and  Y2ij become
latent outcomes at Level 2. The estimated pretreatment true scores
of teacher and parent ratings of child interpersonal relationships in
Year 0,  *X1ij and  *X2ij, obtained from Step 3, are included here as
additional pretreatment covariates.
15

␤ Y1sjLsij ⫹ ␤ Y116j共Logit_q兲 ij

␤ Y1sj ⫽ ␥ Y1s0 , for s ⫽ 2, . . . , 18

(5)

where u*Xm0j is an empirical Bayes estimate of uXm0j. The estimate of
a child’s pretreatment true score  *Xmij is equal to the corresponding
observed score Xmij if there is no measurement error, that is, if
Xm ⫽ 1.0. As the reliability of the observed score decreases, this
model draws an increasing amount of information from the predicted mean pretreatment true score of the subpopulation as defined by the child’s treatment group membership, propensity of
retention, and school membership. Appendix C in the supplemental material explains how to organize the Level 1 data file and how
to locate the estimated pretreatment true scores in the Level 2
residual file in HLM 6.0.
Step 4: Model-based retention effect estimation. Clustering
the outcome measures by domains, we analyze three multivariate,
multilevel models in correspondence with the three sets of socialemotional outcomes: (a) child reports of self-perceived competence and interest in reading, mathematics, and all subjects in
Years 3 and 5; (b) child reports of self-perceived competence and
interest in peer relationships in Years 3 and 5; and (c) parent,
teacher, and child reports of internalizing problem behaviors in
Years 1, 3, and 5. Below we use models for child reports of
self-perceived peer relationships in Years 3 and 5 to illustrate the
procedure. The Level 1 model contains the two measurement
models for the Year 3 outcome and the Year 5 outcome denoted
with Y1ij and Y2ij, respectively.

s⫽2

Y1

␥ Xms0 Lsij

s⫽2

⫹ ␥ Xm160 共Logit_q兲 ij ⫹ u*Xm0j ,

冘

Y1ij

15

 *Xmij ⫽  XmXmij ⫹ 共1 ⫺  Xm兲 ␥ Xm00 ⫹ ␥ Xm10 Zij ⫹

 Y1ij ⫽ ␤ Y10j ⫹ ␤ Y11jZij ⫹

␤ Y2sjLsij ⫹ ␤ Y216j共Logit_q兲 ij

s⫽2

␤ X1sj ⫽ ␥ X1s0 , for s ⫽ 1, . . . , 16

冉 uu 冊 ⬃ N冋冉 00 冊 , 冉  

冘
15

␤ X10j ⫽ ␥ X100 ⫹ uX10j,

␤ Y21j ⫽ ␥ Y210 ⫹ uY21j,
␤ Y2sj ⫽ ␥ Y2s0 , for s ⫽ 2, . . . , 18.

冢 冣
uY10j
uY11j
uY20j
uY21j

⬃N

冤冢 冣 冢
0
0
0
0

,

 ␤Y10
 ␤Y11.Y10
 ␤Y20.Y10
 ␤Y21.Y10

 ␤Y10.Y11
 ␤Y11
 ␤Y20.Y11
 ␤Y21.Y11

 ␤Y10.Y20
 ␤Y11.Y20
 ␤Y20
 ␤Y21.Y20

 ␤Y10.Y21
 ␤Y11.Y21
 ␤Y20.Y21
 ␤Y21

冣冥
(8)

By testing the null hypotheses  ␤Y11 ⫽ 0 and  ␤Y21 ⫽ 0, we can
investigate whether the retention effect on the Year 3 outcome and
that on the Year 5 outcome depend on which school a child
attended.
Step 5: Sensitivity analysis. The estimates of the kindergarten
retention effects will be unbiased under the assumption that the
treatment assignment is independent of the unobserved confounders given the observed covariates. We examine the extent to which
our causal conclusions would be altered by additional adjustments
for potential unmeasured confounders, the omission of which
would create a bias comparable to that of the most important
observed covariates (Lin, Psaty, & Kronmal 1998; Rosenbaum,
1986, 2002). In our multilevel context, we imagine that there might
be a student-level unmeasured composite UX and, simultaneously,
a school-level unmeasured composite UW. The impact of the
omission of UX and UW would depend on their respective associations with the outcome, represented by ␥W and ␥X, conditional on
treatment and propensity strata, and would also depend on their
respective associations with the treatment assignment, represented
by E[UW1] – E[UW0] and E[UX1] – E[UX0] (Hong, 2004; Hong &
Raudenbush, 2006). Suppose that the original estimate of retention
effect ␥ˆ is statistically significant. We imagine that the confound-
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ing effects of the hypothetical composites UX and UW would be as
severe as the strongest confounders among the 207 pretreatment
covariates. After making additional adjustment for UX and UW, we
obtain new estimates of the retention effect
␥ˆ * ⫽ ␥ˆ ⫾ 兵兩␥ W ⫻ 关E共UW1 兲 ⫺ E共UW0 兲兴兩
⫹ 兩␥ X ⫻ 关E共UX1 兲 ⫺ E共UX0 兲兴兩其

(9)

If the confidence interval for ␥ˆ * does not contain zero, we will
consider our original conclusion about the retention effect to be
insensitive to the impact of unmeasured confounders.
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Results
Distributions of True Scores at the Child Level and the
School Level
Child self-perceived competence and interest in academic learning. We found that, on average, child self-perceived competence
and interest in reading, math, and all subjects dropped significantly
from Year 3 to Year 5 (see Table 3). The estimated cross-year
mean differences were – 0.28 in reading, 2(1) ⫽ 594.88, p ⬍ .001,
⫺0.25 in mathematics, 2(1) ⫽ 383.43, p ⬍ .001, and – 0.20 in all
subjects, 2(1) ⫽ 338.25, p ⬍ .001. Only about 2%–7% of the true
score variance in each of these outcomes existed between schools
in Years 3 and 5, which indicates a great amount of within-school
variation among children in these measures. This is perhaps because children formed their self-perceptions largely through evaluating their own relative academic standings among the peers in
the same school. Interestingly, at the child level, self-rated competence and interest in reading and that in mathematics were not
highly correlated (r ⫽ .17; see Table 4) in Year 3, though competence and interest in all subjects were correlated with both
competence and interest in reading (r ⫽ .61) and in math (r ⫽ .62).
We observed a similar pattern for the corresponding Year 5 measures.
Child self-perceived competence and interest in peer relationships. There was a slight but significant decrease in the average
self-perceived competence and interest in peer relationships from
Year 3 to Year 5 (see Table 5). The estimated cross-year difference

Table 3
Distributions of True Scores Measuring Children’s SocialEmotional Development: Children’s Self-Perceived Competence
and Interest in Academic Learning
Subject area
and year
Reading
Year 3
Year 5
Math
Year 3
Year 5
All subjects
Year 3
Year 5
**

p ⬍ .001.

M

ChildSchoollevel
level
Cross-year
mean diff. 2(1, N ⫽ 7,612) variance variance
⫺0.28

3.24
2.96
3.13
2.88
2.89
2.68

⫺0.25
⫺0.20

594.88**
0.36
0.46

0.02
0.03

0.54
0.56

0.03
0.01

0.31
0.32

0.02
0.02

383.43**
338.25**
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was – 0.05, 2(1) ⫽ 26.70, p ⬍ .001. About 3%–5% of the true
score variance in each year lay between schools. Again, we reason
that children perceived their own popularity in comparison with
that of their peers in the same school. The correlation between the
Year 3 and Year 5 measures was .52 at both the child level and the
school level.
Internalizing problem behaviors. On average, teacher ratings
of child internalizing problem behaviors showed a small but significant increase from Year 1 to Year 3 (mean difference ⫽ 0.04),
2(1) ⫽ 14.14, p ⬍ .001, and appeared to have no change from
Year 3 to Year 5 (mean difference ⫽ 0.01), 2(1) ⫽ 0.58, p ⬎ .05.
Meanwhile, the average child self-rating of internalizing problem
behaviors decreased by a considerable amount from Year 3 to Year
5 (mean difference ⫽ ⫺0.16), 2(1) ⫽ 269.57, p ⬍ .001 (see Table
6). We found about 11%–13% of the true score variance existing
between schools in internalizing problem behaviors as rated by
teachers, parents, and children themselves in Years 1, 3, and 5.
Teacher ratings across the three time points were correlated at
.29 –.42 at the child level and .15–.28 at the school level (see Table
7). Parent ratings showed a weak correlation with teacher ratings
in Year 1 both at the child level (r ⫽ .25) and at the school level
(r ⫽ .17). Child self-ratings were only weakly correlated with
teacher ratings and parent ratings, indicating a certain degree of
disagreement among the raters. Child self-ratings in Year 1 and
Year 3 were correlated at .55 at the child level and as high as .97
at the school level, the latter suggesting a consistent and strong
school impact on children’s self-perceptions of internalizing problem behaviors.

Causal Effects of Kindergarten Retention
Prior to the treatment year, the retained children were behind the
same-age promoted children on average in most of the cognitive
and social-emotional domains. As we described earlier, the two
groups also differed in a large number of pretreatment covariates,
including child demographic characteristics, family backgrounds,
and prior learning experiences at home and in school. Hence, a
direct comparison of the posttreatment social-emotional outcomes
between the retained children and the promoted children would not
tell us how the retained children would have performed had they
been promoted to the first grade instead. Following the five steps
laid out in the previous section on analytic procedure, we estimated
the effects of kindergarten retention on the retained students’
self-perceived competence and interest in academic learning, peer
relationships, and internalizing problem behaviors at the end of the
retention year, 2 years later, and 4 years later. In examining the
mean differences between the retained group and the promoted
group across the 15 propensity strata, we observed no systematic
association between a child’s propensity of repeating kindergarten
and the retention effect on each of these outcome measures. Below
we report the model-based estimation of the retention effects (see
Table 8).
Child self-perceived competence and interest in academic learning. In comparison with the promoted children at similar risk of
repetition, the retained students reported a higher level of selfperceived competence and interest in reading in Year 3 (coefficient ⫽ 0.12, standard error ⫽ 0.05, t ⫽ 2.49) and Year 5
(coefficient ⫽ 0.10, standard error ⫽ 0.05, t ⫽ 1.91), although the
estimate for the Year 5 outcome failed to reach a significance level
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Table 4
Correlations of Children’s Ratings of Competence and Interest in Academic Learning
Measure
1.
2.
3.
4.
5.
6.

Child
Child
Child
Child
Child
Child

self-rating
self-rating
self-rating
self-rating
self-rating
self-rating

on
on
on
on
on
on

reading in Year 3
reading in Year 5
math in Year 3
math in Year 5
all subjects in Year 3
all subjects in Year 5

1

2

3

4

5

6

—
.50
.17
.08
.61
.32

.63
—
.00
.19
.27
.63

.44
.23
—
.44
.62
.26

.40
.29
.57
—
.31
.65

.71
.23
.88
.61
—
.47

.48
.61
.35
.76
.54
—
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Note. The lower triangular matrix shows true score correlations at the child level; the upper triangular matrix shows true score correlations at the school
level.

of .05. Using the respective standard deviations of the retained
students’ self-perceived competence and interest in reading in
Year 3 and Year 5 as the basis, we found the effect sizes of the
above two estimates to be 0.17 (95% confidence interval ⫽ 0.04,
0.30) and 0.14 (95% confidence interval ⫽ ⫺0.00, 0.29), respectively. The retained students’ self-perceived competence and interest in math, though higher than that of the comparable promoted
children in both Year 3 (coefficient ⫽ 0.08, standard error ⫽ 0.05,
t ⫽ 1.57, effect size ⫽ 0.11, 95% confidence interval ⫽ ⫺0.03,
0.24) and Year 5 (coefficient ⫽ 0.07, standard error ⫽ 0.06, t ⫽
1.23, effect size ⫽ 0.09, 95% confidence interval ⫽ ⫺0.05, 0.23),
did not reach a significance level of .05. In reporting on competence and interest in all school subjects, the retained students’
self-ratings were higher than those of the comparable promoted
children in Year 3 (coefficient ⫽ 0.10, standard error ⫽ 0.04, t ⫽
2.29, effect size ⫽ 0.16, 95% confidence interval ⫽ 0.02, 0.29),
but not in Year 5 (coefficient ⫽ 0.00, standard error ⫽ 0.05, t ⫽
0.01, effect size ⫽ 0.00, 95% confidence interval ⫽ ⫺0.16, 0.16).
According to the results of multivariate hypothesis testing, the
retention effects in each of these three subject areas were generally
stable from Year 3 to Year 5. The average effect size is about 0.11
over these six measures of self-perceived competence and interest
in academic learning. Except for the outcome measure of all
subjects in Year 5, the confidence intervals for the retention effects
on the other five outcome measures were mostly positive. An
omnibus test of the null effects of retention on all the six outcomes
shows that the effect of kindergarten retention was significant on
at least one of these outcomes, 2(6) ⫽ 14.41, p ⬍ .05.
Child self-perceived competence and interest in peer relationships. On average, the retained kindergartners rated themselves
higher than did the promoted children at similar risk of repetition
in both Year 3 (coefficient ⫽ 0.06, standard error ⫽ 0.04, t ⫽ 1.35,
effect size ⫽ 0.09, 95% confidence interval ⫽ ⫺0.04, 0.23) and
Table 5
Distributions of True Scores Measuring Children’s SocialEmotional Development: Children’s Self-Perceived Competence
and Interest in Peer Relationships
Year

M

3
5

3.02
2.97

**

p ⬍ .001.

Cross-year
mean diff.

2(1, N ⫽ 7,612)

⫺0.05

26.70**

Child-level
variance

School-level
variance

0.31
0.29

0.01
0.02

Year 5 (coefficient ⫽ 0.03, standard error ⫽ 0.05, t ⫽ 0.56, effect
size ⫽ 0.05, 95% confidence interval ⫽ ⫺0.11, 0.19). However,
these estimates were not significantly different from zero.
Internalizing problem behaviors. Based on the teacher ratings, at the end of the treatment year, the retained students showed
a lower level of internalizing problem behaviors than did the
promoted children at similar risk of repetition (coefficient ⫽
⫺0.08, standard error ⫽ 0.04, t ⫽ ⫺2.19, effect size ⫽ ⫺0.16,
95% confidence interval ⫽ ⫺0.30, ⫺0.02). Although the retained
students continued to receive lower ratings from their teachers in
internalizing problem behaviors 2 years after the retention (coefficient ⫽ ⫺0.05, standard error ⫽ 0.04, t ⫽ ⫺1.07, effect size ⫽
⫺0.08, 95% confidence interval ⫽ ⫺0.22, 0.06), the average
difference between the retained group and the promoted group was
no longer significant. Kindergarten retention showed no effect on
the teacher-rated internalizing problem behaviors 4 years after the
retention (coefficient ⫽ ⫺0.00, standard error ⫽ ⫺0.06, t ⫽
⫺0.08, effect size ⫽ ⫺0.01, 95% confidence interval ⫽ ⫺0.18,
0.16). According to the parent ratings, however, the retained
students displayed slightly more internalizing problem behaviors
than did the promoted children at similar risk of repetition at the
end of the treatment year (coefficient ⫽ 0.01, standard error ⫽
0.02, t ⫽ 0.41, effect size ⫽ 0.02, 95% confidence interval ⫽
⫺0.08, 0.13), though the estimate was not significantly different
from zero. A multivariate hypothesis test showed a significant
difference between Year 1 teacher ratings and parent ratings in the
estimated retention effects on child internalizing problem behaviors, 2(1) ⫽ 4.30, p ⬍ .05, results not tabulated. Consistent with
the teacher observations, the retained students themselves reported
a lower level of internalizing problem behaviors than did the
comparable promoted children in both Year 3 (coefficient ⫽
⫺0.11, standard error ⫽ 0.05, t ⫽ ⫺2.25, effect size ⫽ ⫺0.14,
95% confidence interval ⫽ ⫺0.26, ⫺0.02) and Year 5 (coefficient ⫽ ⫺0.08, standard error ⫽ 0.05, t ⫽ ⫺1.63, effect size ⫽
⫺0.11, 95% confidence interval ⫽ ⫺0.25, 0.02). Although the t
statistic for the latter did not reach the significance level of .05, a
test of the contrast showed no significant difference in the retention effect estimates between Year 3 and Year 5, 2(1) ⫽ 0.34, p ⬎
.05, results not tabulated. Nor did the retention effect estimates
differ between teacher ratings and child ratings in either Year 3,
2(1) ⫽ 0.95, p ⬎ .05, results not tabulated, or Year 5, 2(1) ⫽
1.08, p ⬎ .05, results not tabulated. The average effect size is about
– 0.08 over the six measures of internalizing problem behaviors.
With parent ratings as the only exception, the confidence intervals
for the retention effects on the other five outcomes were mostly
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Table 6
Distributions of True Scores Measuring Children’s Social-Emotional Development: Internalizing
Problem Behaviors
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Respondent
and year
Teacher
Year 1
Year 3
Year 5
Parent
Year 1
Child
Year 3
Year 5
**

Cross-year
mean diff.

M
1.63
1.67
1.68

0.04
0.05
0.01

Child-level
variance

School-level
variance

14.14**
19.41**
0.58

0.19
0.19
0.21

0.02
0.03
0.03

0.09

0.00

0.37
0.27

0.06
0.03

1.55
⫺0.16

2.23
2.06

269.57**

p ⬍ .001.

negative. Finally, an omnibus test suggested that, under the null
hypothesis, we have a fairly small chance of obtaining a significant
estimate of the retention effect on at least one of the six outcome
measures of internalizing problem behaviors, 2(6) ⫽ 12.51, p ⫽
.051.
Results of a sensitivity analysis suggested that our causal conclusions can potentially be altered by hypothetical unmeasured
pretreatment covariates that display as strong confounding effects
as the most important covariates observed. Although the omission
of such confounders is not highly plausible given the richness of
the data set, the above-estimated results remain tentative.

Discussion
In this study, we examined the effects of kindergarten retention
relative to promotion to the first grade on children’s self-perceived
competence and interest in academic learning and in peer relationships and the effects on child internalizing problem behaviors as
rated by teachers, parents, and children themselves in the early,
middle, and later elementary years. Here we summarize the empirical findings, discuss their theoretical implications, review our
methodology, and suggest strategies for future research.
The results showed that, 2 years after retention, the retained
kindergartners perceived a higher level of competence and interest
in academic learning than they would have if they had been
promoted to the first grade instead. This is most likely to be true
in reading and in all subjects. Retention did not show detectable
Table 7
Correlations of Teachers’, Parents’, and Children’s Ratings of
Internalizing Problem Behaviors
Measure
1.
2.
3.
4.
5.
6.

2(1, N ⫽7,632)

Teacher rating in Year 1
Teacher rating in Year 3
Teacher rating in Year 5
Parent rating in Year 1
Child self-rating in Year 3
Child self-rating in Year 5

1

2

3

4

5

6

—
.34
.29
.25
.19
.18

.15
—
.42
.19
.22
.18

.20
.28
—
.17
.17
.21

.17
.31
.01
—
.10
.14

.15
.34
.43
.21
—
.55

.25
.34
.38
.30
.97
—

Note. The lower triangular matrix shows true score correlations at the
child level; the upper triangular matrix shows true score correlations at the
school level.

effects on children’s self-perceived competence and interest in
peer relationships 2 and 4 years after the treatment. Yet according
to teachers’ observations at the end of the treatment year and
children’s self-reports 2 years later, the retained students experienced a lower level of internalizing problem behaviors on average
as a result of retention than they would have if promoted. In
general, this study has shown no evidence suggesting that kindergarten retention does harm to children’s social-emotional development. Rather, it seems that retaining the at-risk children in
kindergarten would likely raise their self-confidence and interest,
especially in reading and in all subjects, and might even decrease
their internalizing problem behaviors. We note that the estimated
effect sizes on all the outcome measures are relatively small.
Therefore, our results do not indicate that kindergarten retention
will bring great benefits to the social-emotional development of all
the children who would possibly be retained.
The early intervention theory and the social comparison theory
provide complementary interpretations of the above findings. As
hypothesized by the early intervention theory, a second chance of
learning the kindergarten curriculum accompanied by the growing
maturity in cognition, emotions, and social behaviors may have
provided the retained students with a better preparation for learning the academic content in the later years, and therefore may have
improved their academic standings among a group of younger
peers. These successful experiences may have in turn increased the
retained students’ self-confidence and fostered their academic interest, as suggested by the social comparison theory. Had these
children been promoted to the first grade instead, many of them
would have continued to struggle with the content materials and
perhaps would have received lower grades than their same-age
classmates, which might have led to self-perceptions of lower
competence and reduced interest in school subjects as shown in
our analytic results. These findings coincide with Hong and Yu’s
(2007) report that, even though the retained kindergartners displayed a lower level of reading and math knowledge and skills on
average at the end of the retention year when compared with the
same-age promoted children who had been at similar risk of
repetition, the retained students showed a faster growth rate in
reading and math and were able to gradually catch up with the
comparison group in the later elementary years. Future research
needs to investigate whether the retention effects on children’s
cognitive growth may have been mediated by the retained stu-
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Table 8
Model-Based Estimation of Kindergarten Retention Effects on Social-Emotional Development
Domain
Perceived interest and
competence in
academic subjects
Reading

Respondent

Coefficient
(SE)

ES

95% CI of ES

3
5
3
5
3
5

0.12*(0.05)
0.10 (0.05)
0.08 (0.05)
0.07 (0.06)
0.10*(0.04)
0.00 (0.05)

0.17
0.14
0.11
0.09
0.16
0.00

0.04,
⫺0.00,
⫺0.03,
⫺0.05,
0.02,
⫺0.16,

Perceived interest and
competence in
peer relationships

Child

3
5

0.06 (0.04)
0.03 (0.05)

0.09
0.05

⫺0.04, 0.23
⫺0.11, 0.19

Internalizing problem
behavior

Teacher

1
3
5
1
3
5

⫺0.08*(0.04)
⫺0.05 (0.04)
⫺0.00 (0.06)
0.01 (0.02)
⫺0.11*(0.05)
⫺0.08 (0.05)

⫺0.16
⫺0.08
⫺0.01
0.02
⫺0.14
⫺0.11

⫺0.30,⫺0.02
⫺0.22, 0.06
⫺0.18, 0.16
⫺0.08, 0.13
⫺0.26,⫺0.02
⫺0.25, 0.02

All subjects

Parent
Child

2 statistic
2(6, N⫽7,612)
⫽ 14.41

Child

Math

This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.

Year

0.31
0.29
0.24
0.23
0.29
0.16
2(2, N⫽7,612)
⫽ 1.79
2(6, N⫽7,632)
⫽ 12.51

Note. ES ⫽ effect size; CI ⫽ confidence interval.
*
p ⬍ .05.

dents’ improved basic knowledge and skills, by their enhanced
self-confidence and interest in school subjects, or by both.
The results from the current study contradict the predictions of
the labeling theory. Being retained in kindergarten did not seem to
have alienated the retained students from their new peer groups.
Nor did the retained students develop more negative feelings about
themselves on average than they would have if promoted. We
reason that, even if there was stigma associated with retention in
general, the new kindergartners, who were yet to be socialized in
the school setting, were unlikely to create a strong negative opinion environment for the retained students. This may explain why
the retained students seemed to have no more difficulties in forming friendships than did their at-risk promoted peers. On the
contrary, as we can infer from the teachers’ observations, when
children at risk of repetition were promoted to the first grade, being
a “low achiever” and struggling at the bottom of the first-grade
class may have intensified feelings of anxiety, shame because of
failure, and even depression, causing relatively more internalizing
problem behaviors among these children than among their retained
counterparts at the end of the retention year. Furthermore, some of
the promoted at-risk children might be retained in the later years.
If retention at a higher grade level stigmatized these children to a
greater extent than did early retention, as suggested by the previous
literature (Finlayson, 1977; Morrison & Perry, 1956), while the
stigma, if there was any, associated with kindergarten retention
might have been washed away by time in the later years, this
would provide a possible explanation for why the retained kindergartners perceived a lower level of internalizing problem behaviors
2 years after retention in comparison with their same-age promoted
peers who were similarly at risk.
We have adapted statistical methods appropriate for addressing
our causal questions at hand. In summary, we used propensity
score stratification to remove selection bias associated with a very

large number of observed covariates. By comparing the propensity
score distributions between the retained group and the promoted
group, we empirically defined a population of children at risk for
repeating kindergarten. This is the target population of children to
which we generalize our causal inference about the effects of
kindergarten retention. We accounted for measurement errors in
the key predictors as well as in the outcomes. In addition, we made
adjustments for dependence among multiple observations per child
and among multiple children per school through analyzing a series
of multivariate, multilevel models. Below we discuss conditions
under which these methods are appropriate for use.

Strong Ignorability Assumption
In general, propensity score adjustment methods should generate unbiased estimates of treatment effects from nonexperimental
data under the strong ignorability assumption. That is, given all the
observed pretreatment covariates, treatment assignment is independent of all the unmeasured confounders. The ECLS-K data set
contains very rich pretreatment information about the students,
their families, teachers, and schools. Our list of observed pretreatment covariates includes all the factors typically considered by
educators and parents in making decisions about grade retention
(Grant & Richardson, 1998). Among them, the most important
predictors of kindergarten retention and of children’s socialemotional outcomes are pretreatment measures in various cognitive and social-emotional domains. Therefore, we have reason to
assume that, once we have adjusted for these observed pretreatment covariates, the estimation of the retention effects may not be
severely confounded by unmeasured covariates. Even though it is
unlikely that we have omitted many potentially important confounders, we conducted a sensitivity analysis to test the robustness
of our results in the presence of hypothetical child-level and
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school-level confounders comparable to the most important observed confounders. The retention effects that we estimated to be
statistically significant were all relatively small in magnitude. For
this reason, once we made further adjustments for the hypothetical
confounders, the new estimates could no longer be distinguished
from zero. Hence, our conclusion about the positive effects of
kindergarten retention on children’s social-emotional outcomes
was potentially sensitive to the influence of unmeasured confounders.
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Variable Selection for the Propensity Score Model
There are several different approaches to selecting variables for
the propensity score model. Suppose that Set A includes all the
predictors of the treatment, and Set B includes all the predictors of
a particular outcome. Some researchers have recommended choosing variables from Set B for the propensity score model in the
interest of removing selection bias and in the meantime improving
the precision of the treatment effect estimate (Brookhart et al.,
2006). Although preferable when the analysis involves a single
outcome, this method becomes cumbersome in practice when there
are multiple outcomes under consideration. In our case, we examined the kindergarten retention effects on as many as 14 different
outcomes in a variety of social-emotional domains. We therefore
opted for selecting variables from Set A through a stepwise procedure in logistic regression. By adopting this approach, we were
able to apply a single propensity score model to the 14 different
outcomes. We then stratified our analytic sample such that about
97% of more than 200 predictors of kindergarten retention show
no significant within-stratum differences between the retained
group and the promoted group. Under strong ignorability, our
approach to propensity score stratification approximates a randomized block design. That is, within each stratum, the retained kindergartners and their promoted counterparts differ only in their
treatment assignment. Hence, systematic differences in the observed outcomes between these two groups are to be attributed to
the treatments only. Previous research has suggested that combining propensity score matching or stratification with covariance
adjustment for prognostic predictors of the outcome effectively
improves the precision of treatment effect estimation (Rubin &
Thomas, 2000). Because many predictors of kindergarten retention
also predict children’s social-emotional outcomes, and because we
have made additional adjustments for a pair of most important
predictors for each set of outcomes, we reason that selecting
variables from Set A should not have cost us precision in estimating the retention effects.

Accounting for Measurement Errors
As we have explained earlier, measurement errors in predictors
are typically more consequential than measurement errors in outcomes, because the former may bias the treatment effect estimate
when the treatment is associated with the error-laden predictors.
To remove measurement errors in the observed pretest scores, we
obtained the empirical Bayes estimates of their corresponding true
scores. Entering these estimated true scores instead of using the
observed scores as covariates in the outcome models provided a
safeguard against additional bias introduced by the measurement
errors in these predictors. We acknowledge that there might be
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measurement errors in some other predictors selected for the
propensity model. Further adjustment would have been possible
had information about the psychometric properties of those other
predictors become available. Accounting for the measurement
errors in the outcomes has its unique value in multivariate, multilevel analysis. This is because, by using the computed error
variances at Level 1, we were able to specify a child-specific
random coefficient at Level 2 for each outcome, thereby separating
the error variance from the true score variance among children
within each school as well as from the true score variance between
schools.

Heterogeneous Retention Effects
Because kindergarten retention was administered by school organizations, the retention effects may depend on which school a
child attended. The school-specific retention effects on the socialemotional outcomes, if correlated across the different outcomes,
may suggest a need for investigating various treatment settings that
have made kindergarten retention more or less effective. Due to the
small number of retained kindergartners sampled in each school,
we were unable to investigate in this study the school-level variation and covariation of the retention effects. Future studies with
more sampled children in both treatment groups per school will
enable evaluations of the effectiveness of alternative school practices designed for helping the retained children and the at-risk
promoted children. The retention effects may also depend on child
characteristics and may differ among children who were retained
for different reasons. For example, some children were retained in
kindergarten due to behavioral problems; others were retained
because they fell behind in academic subjects; some others who
had displayed neither behavioral problems nor academic difficulties were nonetheless retained, often because their parents expected them to gain relative advantage among younger peers. To
study whether the retention effects were differential across these
subgroups of children, one could include in the outcome model
interactions between the treatment indicator and indicators for
different reasons of retention.

Retention Effects for the Population of Retained Students
We have intended to generalize our estimation results to all
children at risk of kindergarten retention as represented by our
analytic sample. As an alternative, researchers may choose a
population of retained students as the target population. To do so,
we would weight the retention effect estimate within each propensity stratum by the proportion of retained students allocated to that
stratum. The weighted sample would then represent a population
of retained kindergartners. We can compute the weighted average
retention effects across all the strata. The results would provide
information about the expected counterfactual outcomes associated with promotion for children who were actually retained.
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