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The guidelines published by the National Association for the Education of Young Children on the use
of developmentally appropriate practices (DAP) have, over the last two decades, had an important
influence on young children’s educational experiences. The efficacy of these guidelines for changing
children’s outcomes has been examined by only a handful of studies and with mixed results. This
study looks at the effects of classroom and school-level use of classroom elements of DAP in 1st,
2nd, and 3rd grades on parent ratings of children’s social skills at the end of the year, controlling for
ratings of the same construct at the end of the previous year, gender, and ethnicity with a sample of
between 1,145 and 2,111 students each year. Differential effects of DAP for males and females and
for children of different ethnic backgrounds also were examined. Despite high power, no consistent
effects of DAP were observed and no interactions found, suggesting that DAP does not affect parents’
ratings of social skills in 1st through 3rd grades. The importance of these results, in light of other
work on the effects of DAP, is discussed.

Keywords: developmentally appropriate practices, social skills, problem behaviors, student out-
comes, differential effects, effects of teaching

Early childhood education programs tend to fall along a continuum of teaching styles, with those
emphasizing didactic teaching of academic skills on one end, and those offering a more “child-
centered” approach on the other. The child-centered approach has received considerable attention
with the development of the popular developmentally appropriate practices (DAP) guidelines
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by the National Association for the Education of Young Children (NAEYC; Bredekamp, 1987;
Bredekamp & Copple, 1997; Copple & Bredekamp, 2009). The DAP guidelines portray the child
as an active participant in the learning process, emphasizing play as a means of learning, and
the importance of using teaching methods appropriate to the developmental stage of the class
as a whole and to the individual needs of each child (Copple & Bredekamp, 2009). The DAP
guidelines are widely endorsed by early childhood educators partly because they make intuitive
sense and offer concrete examples of appropriate classroom practices.

Although many academics and educators have embraced the DAP guidelines, others have
been more critical. There are three major criticisms of DAP: (1) its guidelines purport to provide
a set of global best practices yet disregard diversity and cultural differences, (2) limited support
exists for its theoretical base, and (3) there is little empirical evidence of its efficacy in improving
child outcomes. Although the revised version of the DAP guidelines addresses cultural issues
more thoroughly than the initial version, critics argue that the general principles of DAP reflect
middle-class White values rather than those of more collectivistic cultures (Hsue & Aldridge,
1995; Smith, 1996). Academics also have debated the value of having global written guidelines
for best practices (Charlesworth, 1998a, 1998b; Lubeck, 1998a, 1998b). Furthermore, there are
very few empirical studies that specifically evaluate the effects of DAP on children from different
cultures (Van Horn, Karlin, Ramey, Aldridge, & Snyder, 2005).

The NAEYC guidelines cite Piaget and Vygotsky as theoretical influences on DAP, but critics
argue that DAP guidelines focus mostly on the stage-like system of development proposed by
Piaget and place significantly less emphasis on the social and cultural influences on development
suggested by Vygotsky (Smith, 1996; Walsh, 1991). The DAP guidelines state that it is crucial
to incorporate information about children based on their developmental level and on their indi-
vidual characteristics, but much more time is spent discussing appropriate developmental levels
(Aldridge, 1992). This may be problematic, because research has shown limited support for the
notion of stage-like development (Gelman & Baillargeon, 1983). Indeed, critics of DAP stress
the importance of Vygotsky’s zone of proximal development, in which children are challenged
to learn by engaging in tasks beyond their current capabilities (Smith, 1996; Walsh, 1991).

Proponents of DAP indicate that DAP is expected to create a rich classroom environment that
will support cognitive and social development (Elkind, 1986, 1987). The DAP guidelines list both
academic skills, such as math and reading, and psychosocial skills, such as getting along with
other children and other related classroom behaviors, as important aspects of developmentally
appropriate early childhood education programs (Copple & Bredekamp, 2009). Despite their
widespread acceptance and use, however, surprisingly little empirical research has considered
the impact of DAP on either academic or psychosocial outcomes (Van Horn et al., 2005).

EFFECTS OF DAP ON ACADEMIC OUTCOMES

In a recent review of studies on the effectiveness of DAP, Van Horn and colleagues (2005) found
no consistent impact of DAP on academic outcomes. Several researchers have reported positive
results of DAP that are consistent across a variety of academic subjects, such as math, read-
ing, and science (Huffman & Speer, 2000; Marcon, 1992, 1999). Other studies have reported
more mixed results, in which DAP had a positive impact for some subjects but not others (Burts
et al., 1993; Marcon, 1993). Surprisingly, numerous studies have found that DAP has a negative
impact on academic outcomes, particularly reading (Hyson, Hirsh-Pasek, & Rescorla, 1990;
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Jones & Gullo, 1999; Stipek, Feiler, Daniels, & Milburn, 1995; Stipek et al., 1998). Of particu-
lar interest, the study with the largest sample size and greatest power failed to find a consistent
impact of DAP on academic outcome variable for students in 1st, 2nd, or 3rd grade (Van Horn &
Ramey, 2003).

EFFECTS OF DAP ON PSYCHOSOCIAL OUTCOMES

Although there is limited evidence that DAP has a positive impact on academic outcomes, pos-
itive effects on social skills may justify their continued use. Social skills may include areas of
competence, such as cooperation and peer relationships, and problem behaviors, such as disrup-
tiveness, withdrawal, or hyperactivity (Gresham & Elliott, 1988, 1990). Children who engage in
more prosocial behaviors, such as rule following and friendliness, tend to be rated more posi-
tively by their peers; children who engage in more negative behaviors, such as aggression and
disruptiveness, tend to be rated more negatively by their peers (Coie, Dodge, & Kupersmidt,
1990). Children who are rated negatively by their peers are more likely to experience a variety of
later problems—both school-related problems, such as truancy or early dropout (Woodward &
Fergusson, 2000)—and social problems, such as delinquency (Roff, Sells, & Golden, 1972).
These children are also likely to continue to have difficulties with peer relationships as they get
older (Ladd & Troop-Gordon, 2003). Improving children’s social skills at a young age may,
therefore, have important implications for their later development.

The current study assesses the effects of DAP on social skills. The available research on the
effects of DAP on social outcomes is more consistent and positive than the research on academic
outcomes (Van Horn et al., 2005). Much of the research on psychosocial outcomes has focused
on stress and anxiety. Studies have consistently demonstrated that children in DAP classrooms
experience significantly less stress and anxiety about school than children who are not in DAP
classrooms (Burts et al., 1992; Burts, Hart, Charlesworth, & Kirk, 1990; Hart et al., 1998; Stipek
et al., 1995). These results are consistent for kindergarten and preschool students. Children in
DAP classrooms have also scored significantly higher on other measures of positive psychosocial
attributes, such as high expectations for success, greater pride in their accomplishments, greater
creativity, and more positive attitudes about school (Burts et al., 1992; Burts et al., 1990; Hart
et al., 1998; Hirsh-Pasek, Hyson, & Rescorla, 1990; Stipek et al., 1995; Stipek et al., 1998).
Children in classrooms that primarily use didactic teaching strategies demonstrate greater levels
of negative affect, more noncompliance to teacher requests, and greater dependency on others
than students in DAP classrooms (Stipek et al., 1995; Stipek et al., 1998). Only a few studies
have failed to find positive impacts of DAP on psychosocial outcomes. Specifically, one study
of self-competence found that only one of four scales, peer acceptance, was related to levels
of DAP in the classroom (Jambunathan, Burts, & Pierce, 1999). Two studies of adaptive skills,
including such domains as communication, socialization, and activities of daily living, found no
differences between children in DAP classrooms and children in classrooms that were not DAP
(Marcon, 1992, 1993). Taken together, the results from numerous studies suggest that DAP helps
children develop a variety of psychosocial skills.

Although the findings for psychosocial outcomes are more consistent, results of many existing
studies of DAP may be compromised by methodological flaws. Perhaps the most serious of these
flaws is the widespread failure to use analyses appropriate to nested designs—that is, using a
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design that examines multiple children within a single classroom without the use of appropriate
analytical methods (Van Horn et al., 2005; Van Horn & Ramey, 2004). Commonly used analyses,
such as regression and ANOVA, assume that each observation in a data set is independent of the
others, conditional on the variables in the model. In a nested design, children are linked by
classroom, and typically the outcomes for children within a classroom are more similar to each
other than those of children from other classrooms or schools (Tabachnick & Fidell, 1996). When
analyses fail to account for nesting, standard errors will be underestimated and hypothesis tests
will be overly liberal (Bryk & Raudenbush, 1992; Heck & Thomas, 2000; Hox, 1995, 1998).

The extent to which the violation of this assumption affects results depends on the degree
to which outcomes are more similar within classrooms than between classrooms (measured by
the intraclass correlation coefficient [ICC]) and the number of children assessed per classroom
(Murray, 1998). Many of the studies of DAP include only a small number of classrooms, with
a large number of students in each classroom; and child outcomes are often fairly highly clus-
tered within classrooms and schools (Raudenbush & Bryk, 2002; Van Horn & Ramey, 2003).
Thus, analyses often result in serious violation of the assumption of independence, potentially
invalidating the results. In a recent review of the literature on the effects of DAP, Van Horn
and colleagues (2005) used Monte Carlo simulations to evaluate the amount of bias present in
previous research on the effects of DAP. They found that only five of 23 results reported in the
literature that found significant effects of DAP would have been likely to be significant under real-
istic levels of ICCs if the appropriate analyses had been conducted. Only three of the five effects
that remained significant when appropriate analyses were conducted found positive effects of
DAP on social skills. The current study will further investigate the effects of DAP on children’s
social skills.

DIFFERENTIAL EFFECTS OF DAP

An additional area of research on the effects of DAP involves investigating the possibility that
effects may vary across individual children. Existing research on differential effects of DAP
across ethnicity and gender is sparse and has found equivocal results. Some evidence suggests
that boys in classrooms lower in DAP experience more stress than boys in high-DAP classrooms,
whereas no such differences exist for girls (Burts et al., 1992; Burts et al., 1990). Another study
found that boys in classes that emphasized socioemotional development performed better on a
measure of adaptive skills than boys in classes that emphasized academic development (Marcon,
1993). For girls, however, this pattern was reversed, with girls in classrooms that emphasized
academic development performing better than girls in classes that emphasized socioemotional
development (Marcon, 1993). Still other researchers, however, have found no gender differences
(Marcon, 1999; Stipek et al., 1995). There is even less information about the differential effects
of DAP across ethnicities. One study reported no differences between African American and
White children in DAP classrooms on measures of stress, but found that African American and
White children in less-DAP classrooms reacted stressfully to different activities, and that they
tended to be involved in different activities as well (Burts et al., 1992). It is important to learn
if different groups of children are affected differentially by exposure to DAP; if so, then some
groups may be placed at a disadvantage by its use.
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Although the DAP guidelines propose implementing DAP in classrooms serving children
from birth through age 8 (Bredekamp & Copple, 1997), only two of the studies mentioned
above examined effects of DAP in 1st grade. One study found that children exhibited greater
stress when engaging in computer activities that were less DAP than activities that were more
DAP (Ruckman, Burts, & Pierce, 1999). Another study found that children in DAP classrooms
demonstrated higher social skills than children in less-DAP classrooms (Jones & Gullo, 1999).
No previous research has evaluated the effects of DAP on psychosocial outcomes in 2nd or 3rd
grades, although one study looking at the measurement of DAP did find that though the range of
DAP remained high across grades, there was a significant but small decrease in average levels
of DAP from 1st through 3rd grades (Buchanan, Burts, Bidner, White, & Charlesworth, 1998).
A review of the literature suggests that methodologically sophisticated research evaluating the
effects of DAP in general and the effects of DAP on different groups of students is needed, and
that evaluations of the effects of DAP on students at the upper end of the age range for which the
guidelines are intended are especially important (Van Horn et al., 2005).

AIMS

This study had two major aims: (1) to examine the extent to which DAP implemented in 1st-
through 3rd-grade classrooms is associated with parent ratings of children’s social skills and
problem behaviors and (2) to examine the extent to which the effects of classroom DAP on social
skills and problem behaviors vary across child ethnicity and gender. Analyses use multilevel and
longitudinal methods, which consider the nested data structure and eliminate bias in estimates
of standard errors. Parent (rather than teacher) ratings of social skills are used in these analyses
for theoretical and methodological reasons. Theoretically, the use of parent ratings allows for
an assessment of whether the effects of DAP generalize beyond the classroom. Further, DAP
classrooms are structured differently than non-DAP classrooms, allowing more opportunities for
social interaction. It is possible that students’ social behaviors in the classroom differ because
of structural differences, but that those differences do not reflect differences in underlying levels
of social competence. Using parent ratings, which are largely independent of classrooms, we are
able to examine whether children in DAP classrooms differ in social skills when in environments
that, on average, should not be related to DAP. Second, because the DAP guidelines emphasize
positive assessments of students, using teacher reports of social skills introduces a potential bias
such that teachers conforming more to the DAP guidelines may give higher ratings because of
their use of DAP. In the current study, we used a well-established parent-rated measure of social
skills and problem behaviors as the outcome of interest.

METHOD

Data for this study were collected as part of the National Head Start Public School Early
Childhood Transition Demonstration Project, a 6-year longitudinal intervention trial that fol-
lowed the progress of former Head Start children and selected classmates from kindergarten
through 3rd grade. Two consecutive cohorts in 30 sites were enrolled. The U.S. Congress legis-
lated and funded this study to test the proposition that providing comprehensive Head Start-like
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services to children and families from kindergarten through the 3rd grade would improve former
Head Start children’s academic, social, and health outcomes (Ramey et al., 2001).

Schools that agreed to participate in the study were randomly assigned to either a transition
demonstration group or a comparison group (for results from the overall study, see Ramey et al.,
2001). Preliminary analyses for the current study examined the extent to which use of DAP
differed between randomly assigned transition demonstration versus comparison schools, as well
as other schools to which children moved over the course of their first 4 years in public school.
Analyses examined whether classrooms in the transition demonstration schools had higher levels
of DAP than those in the comparison schools (random effects models were used, with classrooms
nested within schools and treatment modeled as a school level variable) for the 1st, 2nd, and
3rd grades. Results indicate higher DAP scores only in the first year of this study and that the
effect size was quite small. This study focused on how naturally occurring variation in DAP
relates to changes in student social skills. The entire sample, including students in transition and
comparison schools, is included in the analyses.

Participants

Participants included children, their classrooms, and their schools. Outcomes were measured at
the child level, and the primary predictors—DAP factor scores—at the classroom and school lev-
els. The schools cover every major geographic area of the United States, include rural and urban
areas, and are ethnically diverse as a whole. After the study began, principal investigators from
the local sites realized the limitations of the tool being used to measure DAP, the Assessment
Profile (Abbott-Shim & Sibley, 1992; Abbott-Shim, Sibley, & Neel, 1998). The Assessment
Profile was designed to measure classroom environments in preschool settings rather than to
assess DAP in elementary grades. Accordingly, a new rating tool, called A Developmentally
Appropriate Practices Template (ADAPT), was developed, for which Margo Gottlieb assumed
primary authorship (Gottlieb, 1995, 1997). ADAPT was administered in three consecutive
years, yielding data from 401 classrooms within 168 schools for 1st grade, 821 classrooms in
277 schools for 2nd grade, and 922 classrooms in 279 schools for 3rd grade.

Once schools were randomly assigned to a condition, former Head Start children entering
kindergarten were recruited to participate in the study. Two cohorts of children were recruited
in two consecutive years. Several sites included a sample of non-Head Start children as well.
Recruitment of non-Head Start children varied across sites (e.g., some sites recruited children on
the same poverty level, whereas other sites recruited a random sample of children), and not all
sites followed this sample throughout the remainder of the study. In each grade, between 30%
and 31% of the children had not attended Head Start. The measure of DAP used in these analyses
was included in 3 years of the study, and data on the outcome measure from the spring of the
previous year is used as a baseline measure.

The 1st-, 2nd-, and 3rd-grade analyses include children who had parent ratings of the Social
Skills Rating System (SSRS) for that grade and whose classrooms had DAP ratings. Thus, the
samples differ for each grade. Further, children identified in school records as having an individu-
alized education plan (IEP), except those identified as having a speech and language impairment
exclusively, were excluded from these analyses. This was done because the SSRS has been docu-
mented as performing differently for children with disabilities (Gresham & Elliott, 1988, 1990);
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thus, this definition of a disability most closely matches the definition provided by the authors
of the measure. The final sample included 1,145 children in 1st grade, 2,003 children in 2nd
grade, and 2,111 children in 3rd grade. Of those, 36% of the children in the 1st grade were
White, 33% were African American, 15% were Hispanic, and most of the remaining specified
“other” (usually indicating that the child’s parents identified the child with two or more different
ethnic/cultural identities). The sample was 52% male and 48% female. These proportions were
similar across all study years.

Measures

DAP was measured using ADAPT (Gottlieb, 1995).1 ADAPT consists of 19 items (the instru-
ment is copyrighted and cannot be duplicated in full here) derived from an item analysis of the
1987 NAEYC guidelines, plus a “multiculturalism” item that was added to address what was
widely perceived to be one of the most prominent drawbacks of the guidelines. The ADAPT
items are rated on a 5-point scale, with anchors for each point appropriate to DAP guidelines for
each item (Gottlieb, 1997). Table 1 shows examples of items from each ADAPT scale, including

TABLE 1
Example Items for Each ADAPT Scale

Scale/Item Label Low DAP Anchor (1) High DAP Anchor (5)

Integrated Curriculum Scale
Curricular-driven

literacy development
Emphasis on basal with phonics and

decoding skills, spelling, and mechanics
in isolation

Literacy integrated across content areas
with literacy materials of social
relevance

Multiculturalism No evidence of linguistic and cultural
diversity in classroom or in instructional
practices

Multicultural issues integrated into
curriculum, instruction, and school,
leading to social action

Social/Emotional Emphasis Scale
Learning is teacher

facilitated
Teacher directs all learning and maintains

locus of control; formal relationship
with children

Teacher facilitates learning, supports
children’s decisions, and advocates for
each child on his/her behalf

Children are mostly
self-regulated

Children lack self-control; unaware of or
do not pay heed to rules

Children engage in peer negotiation or
conversation to resolve issues, or
self-regulation is strongly evident

Child-Centered Approaches Scale
Children actively

interact with
materials

Children do not have access to classroom
materials outside of
textbooks/workbooks

Children encouraged to choose and
interact with materials to create and
problem-solve

Physical space and
arrangement is
inviting

Physical arrangement limited to rows of
desks, textbooks, commercial displays,
and workbooks

Learning centers inviting to children, with
variety of real objects; displays of
children-generated work

Note. DAP = Developmentally Appropriate Practice; ADAPT = A Developmentally Appropriate Practices Template.
ADAPT item anchors are under copyright and reprinted with permission. The full scale has separate anchors for scores
2, 3, and 4, and also has supplemental information for raters for each item. The measure was written by Margo Gottlieb.
For further information about this measure, contact Dr. Gottlieb, mgottlieb@cntrmail.org
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the lowest and highest anchors. Each criteria for a lower anchor must be met before a higher rat-
ing can be given. Although only 19 items are included, each item provides a detailed assessment
of that content area. Experts familiar with the NAEYC guidelines reviewed each item for content
validity, and modifications were made as needed (Gottlieb, 1997).

In the initial development of the ADAPT, inter-rater agreement was reported to average
.69 across items using raters with no previous training in the measure or experience with DAP
(Gottlieb, 1997). Before the instrument was used in the national evaluation, a separate test of
inter-rater reliability was conducted by two graduate students familiar with the instrument and
construct being measured. The students observed and rated the same 30 classrooms. Item-specific
kappas ranged from .60 to .80, which is generally in the acceptable range (Suen & Ary, 1989).

For the current study, the authors of the ADAPT tool trained the people overseeing evaluations
at each site, who, in turn, trained the raters to a level of 80% agreement or better. Although
achievement of this standard could not be verified empirically, reliability can be assessed through
a group of teachers who received ADAPT ratings two or more years in a row. Correlations for
the same classroom between the first and second years ranged from .52 to .54 for the three
ADAPT scales, based on 323 classrooms. For the second and third years, the correlations ranged
from .38 to .45 for 476 classrooms; and for the first and third years, correlations ranged from
.30 to .50 for 79 classrooms. These correlations represent a lower bound on the reliability of
the ADAPT subscale scores. Other factors besides unreliability, such as changes in teachers’
use of DAP from one year to the next, would also lower these correlations. Each spring, trained
observers spent a total of 2 hours (in 15-minute intervals spread over one day) observing each
classroom and scoring the ADAPT and the Assessment Profile, a measure of classroom quality.
The use of 15-minute intervals throughout the day helped to ensure that a wide range of activities
was observed, which served to increase the degree to which the ratings were representative. All
possible response options (1 to 5) were observed across all grades. With one exception, the mean
for all items, across all grades, was in the range of 2.11 to 2.93 on a scale of 1 to 5, with standard
deviations between .68 and 1.16 and skewness and kurtosis under 1 (details for all items across
1st and 2nd grade can be found in Van Horn & Ramey, 2004). The one exception was the item on
multiculturalism, which had a lower mean (1.65) and high skewness (1.58) and kurtosis (2.52).
Thus, except for multiculturalism, there was good evidence for a wide range of DAP in these
classrooms, with the means being close to the center of the scale. Across classrooms, the entire
range of the multiculturalism item was observed as well—there were just far fewer classrooms
with high levels of multiculturalism. There was some evidence for small decreases in DAP from
1st to 3rd grades, while overall DAP decreased by .2 standard deviations. This is similar to the
results of Buchanan et al. (1998), whose study found mean levels of DAP in about the center
of the possible values on a teacher-rated scale, with significant but small decreases in DAP as
grade increased.

To validate the ADAPT as a measure of DAP, separate analyses were undertaken, which
included a qualitative assessment of the ADAPT to examine the extent to which it assesses the
1997 DAP guidelines, as well as a psychometric analysis to establish the reliability of the mea-
sure and the extent to which it assesses different components of DAP (Van Horn & Ramey, 2004).
The qualitative analyses found that three of the six components of DAP identified in the guide-
lines were measured by the ADAPT: (1) creating a caring community of learners, (2) teaching
to enhance development, and (3) constructing appropriate curriculum. The three DAP areas not
assessed by ADAPT were (1) assessing children’s learning and development, (2) establishing
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reciprocal relationships with parents, and (3) policies. It is not surprising that the latter three
components of DAP are not assessed by the ADAPT, as these areas are not easily assessed
by classroom observers and may take place outside of the classroom. Note, also, that because
ADAPT measures global aspects of classroom-level DAP rather than specific practices that may
be implemented under the guidelines, this has implications for the interpretation of the results.
Effects of the ADAPT should be seen as effects of global implementation of DAP in classrooms.

Further psychometric analyses of the reliability and factor structure of the ADAPT were con-
ducted using multilevel structural models. The psychometric analyses revealed three factors at
the classroom level—Integrated Curriculum, Social/Emotional Emphasis, and Child-Centered
Approaches—that were stable across time and treatment conditions (Van Horn & Ramey, 2004)
and comprised 17 of the 19 items assessed by the ADAPT. Integrated Curriculum rates the
extent to which the classroom instruction complies with the guidelines, the classroom has a
comprehensive purpose, learning is integrated, multiple strategies are used to promote cogni-
tive development, and time is flexible to allow integration. Social/Emotional Emphasis involves
the degree to which positive social behavior is enforced, social emotional support is provided,
the climate is harmonious, and children work together to regulate their own behavior. The
Child-Centered Approaches category addresses the extent to which learning is child-initiated,
cooperative, and interdependent, materials are created by children, and children are allowed to
form flexible groupings. The ADAPT was also found to be moderately related to the Assessment
Profile, another measure of classroom environment, providing evidence for the criterion validity
of the instrument.

Social skills were measured using parent rating forms of the SSRS (Gresham & Elliott, 1990).
The social skills items were administered to parents in all years of the study, but the problem
behavior items were only included in 2nd and 3rd grade. Because of concerns about parent
literacy, these data were collected through in-person interviews by a trained interviewer with
each parent. Psychometric analyses show that the factor structure of the SSRS is similar to that
proposed by the initial authors of the measure (Van Horn, Atkins-Burnett, Ramey, Snyder, &
Karlin, 2007). These analyses confirmed the existence of two second-order factors: social skills
and problem behaviors. The Social Skills Scale is composed of four subscales, Cooperation,
Assertion, Responsibility, and Self-Control. The Problem Behaviors Scale is composed of three
subscales: Externalizing Behaviors, Internalizing Behaviors, and Hyperactivity. Further analysis
demonstrated that the measurement model for social skills is the same for boys and girls, and
for African American, White, and Hispanic children. These analyses also examined longitudinal
invariance and found that with some modification of the measure, it could be made invariant
across the grade levels represented in this study.

Data Analyses

Missing data. Little data were missing at the classroom level, except for those classes where
the ADAPT was not administered, or for child demographic variables. However, nearly one half
(48%) of the children were missing parent SSRS ratings for at least one study year, and an addi-
tional 28% were missing some items for a given year. Multiple imputation techniques (Little &
Rubin, 1987; Schafer, 1997a, 1997b), which make the assumption that data are missing at ran-
dom (MAR) with respect to the variables in the imputation model, were used to impute missing
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parent responses for those children from classrooms with ADAPT ratings. Ten imputations were
used and the fraction of missing information obtained from each analysis ranged from .05 to
.28 for the effects of DAP.

Multiple imputation involves making multiple estimates of missing data points, based on the
values predicted from available data. Each estimate consists of a predicted value derived from
a random estimate of the population regression line with the addition of a random error term
(Graham, Cumsille, & Elek-Fisk, 2003; Schafer, 1997a). Following the design of this study,
imputation was conducted separately for the analyses conducted to assess the effects of DAP in
the 1st, 2nd, and 3rd grades, including only students, classrooms, and schools that were present
at either the baseline or follow-up time point for that grade. Following imputation, analyses are
conducted separately for each imputed data set, and then parameter estimates across the analyses
are averaged and standard errors are combined, taking into account the variance in the param-
eter within each analysis and the variability between imputed data sets. In this study, 10 data
sets were imputed using NORM (Schafer, 1997c) and the results combined using SAS PROC
MIANALYZE (SAS Institute Inc., 2001a). MIANALYZE uses a technique (Yuan, 2000) for
computing approximate error degrees of freedom that limits the maximum degrees of freedom,
based on the maximum in a complete data set. Estimates of variance components were obtained
by averaging estimates across the analyses; standard errors for these variance components are
provided, but great caution is urged when using them, given that the accuracy of these standard
errors has been questioned (Singer, 1998).

Measurement. Social skills, problem behaviors, and DAP scores in these analyses were
taken from factor scores derived from measurement models previously reported for these con-
structs. Items were imputed at the item level and then moved into Mplus V3.11 (Muthén &
Muthén, 2004). For the social skills measure, factor scores were derived for the baseline and
posttest measures for each grade, using a model in which the factor loadings and thresholds were
constrained to be equal across years. Polychoric correlations and weighted least squares mean
and variance adjusted (WLSMV) estimation were used to account for the ordinal and skewed
nature of these data. This method assumes measurement invariance over time, an assumption
verified in previous research (Van Horn et al., 2007). For the ADAPT, factor scores were created
for each grade following the previously developed measurement model for the ADAPT, which
includes three within-classroom factors and one broad school-level factor (Van Horn & Ramey,
2004). The within-classroom factors capture specific aspects of classrooms within schools,
whereas the broad school-level factor captures the degree to which DAP is consistently utilized
within a school. Again, these analyses utilized polychoric correlations and WLSMV estimation.
The factor scores created in Mplus were then standardized at their respective levels to allow
easier interpretation of effects.

Model specification. Analyses in this study used a simple repeated-measures design,
because the few previous studies that describe changes in social skills found that changes did not
follow linear or curvilinear trends. Analyses were conducted separately, examining the effects of
DAP in 1st, 2nd, and 3rd grades on social skills. For each model, assessments of social skills at
the end of the school year are used as the outcome measure, and assessments at the end of the
previous school year are entered as a predictor. Gender and ethnicity (effect coded so that African
American, White, and Hispanic students are compared to the grand mean across all groups) are
included. Thus, classroom and school DAP is used as a predictor of changes in social skills after
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accounting for social skills from the previous year. This study includes two cohorts of children in
consecutive school years; thus, one teacher could teach a class from each cohort in consecutive
years. To account for this nesting of classes within teachers, we conducted analyses with four
levels of nesting including teacher as a level; however, the results showed that for all models, the
random effects for teacher were not significant and were typically estimated at 0 or unestimable.
Thus, the random effect for teacher was dropped in the final analyses and three levels of nesting
are included. At Level 1, children’s social skills or problem behaviors scores are predicted by
baseline values and by the child-level covariates gender and ethnicity. At Level 2, children are
nested within classrooms and classroom-level DAP is entered as a predictor of child outcomes.
At Level 3, classrooms are nested within schools and school level DAP is included as a predictor.
This model, which uses notation described by Bryk and Raudenbush (1992), is:

Level − 1 : Child

Yijk = π0jk + π1jk(YBaseline) + π.jk(Covariates) + eijk

Level − 2 : Classroom

π0jk = β00k + β01k(Instruction) + β02k(Prosocial) + β03k(Interaction) + r0jk

π1jk = β10k

π.jk = β.0k

Level − 3 : School

β00k = γ000 + γ001(ADAPT) + u00k

β01k = γ010

β02k = γ020

β03k = γ030

β10k = γ100

β.0k = γ.00

where : eijk ≈ N(0, σ 2), r0jk ≈ N(0, τr), u00k ≈ N(0, τu)

(1)

Y is the outcome variable for child i in classroom j in school k. YBaseline is the pretest
SSRS rating for that child for a given year, and Instruction, Prosocial, and Interaction
are the Integrated Curriculum, Social/Emotional Emphasis, and Child Centered Approaches
factor scores for the year under study. Thus, π0jk is adjusted social skills or problem behav-
iors scores for each child after taking into account baseline values and the individual-level
covariates. Only the intercepts were modeled as randomly varying across each classroom and
school; however, separate models were run, examining the impacts of allowing the pretest
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covariates to randomly vary. No differences in the effects of DAP were found for any of
these models.

A model-building process was used for these analyses, such that preliminary models were run
on one imputed data set to examine model assumptions and correct specification of the random
components of the model. As part of this process, the student, classroom, and school-level resid-
uals for the model were plotted against the baseline covariate and the DAP predictors to test the
assumptions of homogeneity of variance and that the relationships being modeled were linear.
This is an important part of the analyses, because it assesses whether the effects of DAP may
occur at only high or low levels of DAP. Lowess lines were fit to these residual plots to allow
diagnosis of any nonlinearity in the residuals. For the DAP predictors, no substantial nonlinear
trends were observed, indicating that the effects of DAP are consistent across all levels of DAP.
One model, in which 2nd-grade problem behaviors was the outcome and 1st-grade social skills
were used as the baseline score (because no 1st-grade problem behaviors score was available),
did demonstrate a curvilinear relationship with one inflection point. Thus, the square of 1st-grade
social skills was also added to the model as a predictor and this eliminated the non-linearity.

All models were analyzed using PROC MIXED (SAS Institute Inc., 2001b), as illustrated
by Singer (1998). The parameter estimates, standard errors, covariance matrixes of the parame-
ters, variance components, and F tests for omnibus tests when more than one degree of freedom
was present (for ethnicity) were output to separate files. The parameter estimates were com-
bined using MIANALYZE, and the variance components and F tests were combined using the
means procedure. Therefore, all parameter estimates and standard errors reported are accurate,
but omnibus F tests will only have approximate degrees of freedom for the error term, based
on the lowest estimate of the error degrees of freedom for the different effect-coded variables
composing the omnibus test.

Analyses were run separately for social skills and (in 2nd and 3rd grade) problem behaviors
for each year. Secondary models were then run to examine the interaction of DAP with gender
and ethnicity. It would have been preferable to reduce the number of tests conducted by assessing
the effects on the five outcomes simultaneously using multivariate techniques. Also, it would
be preferable to assess the effects of DAP across all three years simultaneously using a cross-
classified design (Goldstein, 1999), rather than separately for each year. However, both of these
techniques greatly increase the complexity of an already complex design by adding random coef-
ficients, and they are prohibitive computationally and by sample size constraints, even with large
data sets. The two foci of these analyses are the effect size of the predictors and interactions of
interest, and the pattern of findings across different outcome variables and years. Because a large
number of tests were conducted, interpreting a single finding without other findings supportive
of a meaningful pattern would be misleading.

RESULTS

Initial descriptive analyses evaluated the number of students per classroom, per teacher, per
school, in each year, and examined the distributions of the DAP, social skills, and prob-
lem behaviors factor scores. The distribution of the factor scores is close to normal for all
variables.
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Effects of DAP in 1st Grade

Initial analyses used a covariate-only model to assess the impact of DAP on social skills (see
Table 2). This model shows a strong effect of social skills at the end of kindergarten, on social
skills at the end of 1st grade, a fairly weak effect of gender on social skills (females are .11 stan-
dard deviations higher than males), and no effects of ethnicity. The next model included the
same covariates and added the school-level DAP factor score as a school-level variable. This
represents the impact of being in a school in which there are, on average, higher levels of class-
room DAP. The effect of school-level DAP on social skills is essentially 0 with a slight increase
in the school-level variation, indicating that school-level DAP does not account for any vari-
ance in social skills. The third analyses added classroom-level measures of DAP into the second
model. Again, the results from Table 2 (note that these models are estimated sequentially and
each model includes all the effects from the previous models as well) illustrate that there are
essentially no classroom-specific impacts of DAP on social skills in 1st grade. The variance
components remain unchanged, indicating that the effect size for these variables is essentially 0.
It is important to note that for each of these analyses, plots of residuals with Lowess best fit lines
were examined to check for nonlinear relationships among the variables. These plots showed
no differential impacts of high versus low DAP. Also, since high multicollinearity between the
predictors could potentially hide the relationships of these measures of DAP with outcomes,
preliminary models separately assessed effects of each DAP component, finding no significant
effects for any of these models.

Final analyses examined whether there were different impacts of DAP on change in social
skills in 1st grade for boys and girls or for African Americans, Whites, Hispanics, or other ethnic
groups. To do this, analyses examined the interaction of DAP with gender and ethnicity in two
separate models. For gender, the overall difference between males and females remained almost
unchanged (see Table 2), and there is no evidence of any interaction between gender and DAP
in predicting change in outcomes. Next, multiple degree of freedom F tests were conducted to
assess the differential impact of DAP across ethnic groups. These tests were all found to be
nonsignificant (see Table 3), indicating no evidence that the effects of DAP on 1st-grade social
skills vary across ethnicity.

Effects of DAP in 2nd Grade

The next set of analyses examined the effects of DAP on social skills and problem behaviors
from the end of 1st grade to the end of 2nd grade. Two differences emerged between these
analyses and those for 1st grade. First, both cohorts were assessed in 2nd grade and so, in many
cases, the same teacher taught the consecutive cohorts. To account for potential dependency in
the data, four-level models were estimated in which classrooms were nested within teachers who
were, in turn, nested within schools. However, the random intercepts for teachers were, in all
cases, estimated to be 0, indicating little variability within teachers across year. Consequently,
though the models were first estimated as four-level models, the fourth level was subsequently
dropped, and they are reported here as three-level models, as no differences in the effects of
DAP were seen between the three- and four-level models. The second difference is that problem
behaviors were assessed at the end of 2nd grade but not at the end of 1st grade. Therefore, the
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TABLE 2
Effects of DAP on Social Skills in 1st Grade

Model/Effect Estimate SE df p

Covariates Only
Kindergarten social skills .619 .027 186 .00
Female .115 .049 419 .02
African American −.057 .047 257 .23
White .000 .043 289 1.00
Hispanic −.058 .066 62 .38
τπ .038 .016
τβ .000 .022
σ 2 .585 .027

School DAP
School-level DAP .001 .032 101 .98
τπ .039 .016
τβ .000 .022
σ 2 .584 .027

Classroom and School DAP
School-level DAP .001 .032 104 .97
Integrated curriculum −.008 .054 231 .88
Social/emotional emphasis .034 .065 225 .60
Child-centered approaches −.023 .069 121 .74
τπ .040 .016
τβ .001 .023
σ 2 .585 .027

Interaction of DAP With Gender
Female .118 .049 402 .02
× School-level DAP −.003 .051 291 .95
× Integrated curriculum .074 .098 343 .45
× Social/emotional emphasis −.002 .128 174 .99
× Child-centered approaches −.055 .120 383 .65
τπ .040 .006
τβ .000 .023
σ 2 .587 .027

Note. DAP = Developmentally Appropriate Practice. Degrees of freedom differ because they
are estimated df from multiple imputation, τπ is the school-level variance of the intercept, τβ

is the classroom-level variance, and σ 2 is the student-level residual variance.

analyses in which problem behaviors were an outcome includes end-of-1st-grade social skills
and its square as predictors to approximate the repeated-measures analyses. Social skills squared
are used because examination of model residuals suggested a curvilinear relationship between
the two. Thus, social skills and social skills squared are included as covariates in these models to
adjust for psychosocial behaviors at the end of 1st grade.

Table 4 shows the first analyses that only included covariates in the model. As in the 1st-grade
results, social skills from the end of 1st grade were strongly related to end-of-2nd-grade reports
of social skills; girls showed higher social skills in 2nd grade as compared to boys. There were
no significant effects of ethnicity. The second step included school-level assessments of DAP
as a predictor of changes in social skills. In this case, DAP was a significant negative predictor
of 2nd-grade social skills. To quantify this change, a child in a school at the 95th percentile



32 VAN HORN, KARLIN, RAMEY

TABLE 3
Omnibus Tests for the Interaction Between DAP and Ethnicity

1st Grade 2nd Grade 3rd Grade

Model/Effect F df p F df p F df p

Social Skills
School-level DAP 1.58 (3,957) .23 1.07 (3,1709) .39 1.37 (3,1786) .44
Integrated curriculum 1.15 (3,957) .38 .50 (3,1709) .70 1.24 (3,1786) .35
Social/emotional emphasis 1.81 (3,957) .16 1.37 (3,1709) .34 1.42 (3,1786) .29
Child-centered approaches 2.34 (3,957) .09 .81 (3,1709) .53 .31 (3,1786) .27

Problem Behaviors
School-level DAP .69 (3,1709) .59 2.28 (3,1786) .11
Integrated curriculum 1.87 (3,1709) .51 .94 (3,1786) .44
Social/emotional emphasis 2.68 (3,1709) .06 1.04 (3,1786) .44
Child-centered approaches .47 (3,1709) .71 .54 (3,1786) .30

Note. DAP = Developmentally Appropriate Practice. Problem Behaviors was not assessed in 1st grade. Ethnicity was
coded into four categories: African American, White, Hispanic, and all others. F statistics are averaged across all
imputations and not corrected for uncertainty; thus, these tests likely overstate any effects that are present.

of all schools in its use of DAP would be expected to be .13 standard deviations lower than a
child in a school at the 5th percentile. Although this effect is significant, it is clearly very small
with few practical implications. The final main effects model included classroom-level DAP as a
predictor of change in social skills. None of the three classroom components of DAP significantly
predicted outcomes. In fact, their inclusion in the model slightly reduced the effects of school-
level DAP, which was now no longer significant. Graphical analyses found no evidence for a
nonlinear relationship of DAP with 2nd-grade social skills.

Further analyses examined the interaction of 2nd-grade social skills with gender and ethnic-
ity. These analyses found that girls in a classroom with greater social and emotional emphasis
displayed significantly lower social skills. However, if all three components of DAP increased
together, this effect was canceled out by positive (but not significant) effects of a classroom’s
integrated curriculum and use of child-centered approaches. Tests of the interaction of DAP and
ethnicity in predicting 2nd-grade social skills found no differential effects of DAP across ethnic
groups in omnibus tests (see Table 3).

The final set of 2nd grade analyses examined the impacts of DAP on problem behaviors at the
end of 2nd grade. The covariates-only model (reported in Table 4) showed a strong linear and a
curvilinear relationship between social skills at the end of 1st grade and problem behaviors at the
end of 2nd grade. This model also found females to be .13 standard deviations below males on
problem behaviors and Whites to be .17 standard deviations above the grand mean on problem
behaviors. The second model included school-level DAP and found no relationship between DAP
and covariate adjusted problem behaviors at the end of 2nd grade. The third main effects model
included classroom-level DAP factor scores and again found no effects of any aspect of DAP
on end-of-2nd-grade problem behaviors. Examination of residual graphs found no evidence for
nonlinear effects of DAP on problem behaviors.

The final 2nd-grade problem behaviors models examined the interactions of DAP with gender
and ethnicity. No significant interactions were found for gender (see Table 4) or for the omnibus
tests across all ethnic groups (see Table 3).
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TABLE 4
Effects of DAP on Social Skills and Problem Behaviors in 2nd Grade

Social Skills Problem Behaviors

Model/Effect Estimate SE df p Estimate SE df p

Covariates Only
1st-grade social skills .742 .016 317 .00 −.580 .019 508 .00
1st-grade social skills squared n/a .040 .013 168 .00
Female .109 .031 831 .00 −.134 .037 903 .00
African American −.002 .032 101 .94 .001 .037 903 .98
White .010 .027 401 .71 .174 .031 179 .00
Hispanic −.017 .045 74 .70 −.057 .049 223 .24
τπ .013 .007 .018 .011
τβ .006 .011 .039 .017
σ 2 .422 .016 .577 .022

School DAP
School-level DAP −.033 .016 222 .04 .027 .021 207 .19
τπ .012 .007 .018 .011
τβ .006 .011 .037 .017
σ 2 .421 .016 .578 .022

Classroom and School DAP
School-level DAP −.029 .017 208 .08 .024 .021 203 .24
Integrated curriculum −.062 .075 257 .41 .043 .091 390 .64
Social/emotional emphasis .108 .067 341 .11 −.124 .083 677 .14
Child-centered approaches −.051 .060 382 .40 .072 .075 525 .34
τπ .011 .007 .017 .011
τβ .007 .011 .039 .017
σ 2 .421 .016 .577 .022

Interaction of DAP with Gender
Female .114 .031 711 .00 −.137 .037 796 .00
× School-level DAP .004 .028 412 .88 .001 .034 319 .97
× Integrated curriculum .263 .140 386 .06 −.029 .165 564 .86
× Social/emotional emphasis −.340 .139 133 .02 .168 .155 423 .28
× Child-centered approaches .088 .114 437 .44 −.147 .132 942 .27
τπ .011 .007 .016 .011
τβ .007 .011 .039 .017
σ 2 .421 .016 .578 .022

Note. DAP = Developmentally Appropriate Practice. Degrees of freedom differ because they are estimated df from
multiple imputation, τπ is the school-level variance of the intercept, τβ is the classroom-level variance, and σ 2 is the
student-level residual variance.

Effects of DAP in 3rd Grade

Further analyses examined the impacts of DAP on social skills and problem behaviors in 3rd
grade. These analyses replicated those for 2nd grade, except that for the problem behaviors
outcome, 2nd-grade problem behaviors were used as the covariate.

The covariates-only model for predicting social skills found a strong relationship between
social skills at the end of 2nd grade and those at the end of 3rd grade. Also, African American
students showed lower levels of social skills than the grand average (see Table 5). Gender and



34 VAN HORN, KARLIN, RAMEY

TABLE 5
Effects of DAP Social Skills and Problem Behaviors in 3rd Grade

Social Skills Problem Behaviors

Model/Effect Estimate SE df p Estimate SE df p

Covariates Only
2nd-grade baselinea .716 .018 140 .00 .745 .015 1033 .00
Female .035 .031 1030 .26 −.041 .030 1071 .17
African American −.064 .029 537 .03 .337 .285 178 .24
White −.042 .027 437 .13 .042 .027 231 .11
Hispanic .114 .413 392 .78 −.093 .041 154 .03
τπ .009 .007 .002 .006
τβ .009 .013 .017 .010
σ 2 .458 .017 .411 .016

School DAP
School-level DAP −.012 .017 129 .47 .004 .015 148 .78
τπ .009 .007 .002 .006
τβ .008 .013 .017 .010
σ 2 .458 .017 .411 .016

Classroom and School DAP
School-level DAP −.014 .017 139 .41 .007 .015 148 .62
Integrated Curriculum −.040 .097 584 .68 .022 .095 387 .82
Social/Emotional Emphasis .035 .086 477 .68 .000 .083 449 1.00
Child-centered Approaches .019 .059 499 .75 −.043 .056 589 .45
τπ .009 .007 .002 .006
τβ .009 .013 .017 .011
σ 2 .458 .017 .411 .016

Interaction of DAP With Gender
Female .037 .031 1014 .24 −.042 .030 1072 .16
× School-level DAP .000 .028 544 .99 −.042 .026 759 .11
× Integrated curriculum .150 .194 373 .44 −.031 .185 345 .87
× Social/emotional emphasis −.103 .172 310 .55 −.037 .167 216 .83
× Child-centered approaches −.061 .115 446 .60 .104 .107 883 .33
τπ .009 .007 .002 .006
τβ .009 .013 .016 .011
σ 2 .458 .017 .412 .016

Note. DAP = Developmentally Appropriate Practice. Degrees of freedom differ because they are estimated df from
multiple imputation, τπ is the school-level variance of the intercept, τβ is the classroom-level variance, and σ 2 is the
student-level residual variance.
aEnd-of-2nd-grade social skills were used as the covariate for the social skills outcome and problem behaviors for that
outcome.

the other ethnic groups were not significantly related to 3rd-grade social skills. The next model
included differences between schools in DAP as a predictor, and it was found not to be related to
changes in social skills. The final main effects model included the three classroom-level factor
scores as predictors; again, none of them was found to be related to 3rd-grade social skills.
Graphical analyses showed no evidence of a curvilinear relationship between DAP and 3rd-grade
social skills. Further analyses examining the interactions of DAP with gender and ethnicity also
found no interactions with gender (see Table 5) and no differences in the effects of DAP across
all ethnic groups (see the omnibus model tests in Table 3).
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Other analyses examined the effects of DAP on 3rd-grade problem behaviors. The covariates-
only model found strong effects of 2nd-grade problem behaviors and that Hispanic students were
.09 standard deviations below the average student. Again, in the school-level and classroom-
level models, no significant effects of DAP were observed (see Table 5). Graphical analyses also
showed no evidence of a curvilinear relationship between DAP and problem behaviors. Similar
to earlier analyses, when the interactions of DAP with gender and ethnicity were examined, there
was no evidence of differential effects of DAP for males or females (see Table 5) or overall across
the four ethnic groups examined (see Table 3).

Power

Because the main findings of this study are that classroom DAP was not consistently related to
parent ratings of social skills or problem behaviors, this section reports on the ability of this study
to find meaningfully large effects, had they been present. The challenge in power analyses is to
calculate the standard errors for the effects of interest—in this case, the effects of DAP on social
skills and problem behaviors. Here, we use the observed standard errors from Tables 2, 4, and 5 to
make estimates of the effect size detectable with 80% power in these analyses. To make this more
concrete, we report these effect sizes as the differences in social skills and problem behaviors that
we would expect to see if a child were moved from a classroom or school at the 31st percentile
in DAP to one at the 69th percentile (an increase in DAP of 1 standard deviation). For these
power analyses, we assume the lowest observed degrees of freedom so that these estimates will
be conservative. What we see is that at the school level, this study has 80% power to detect a
true effect of DAP of .05 in the most optimistic case, to .09 in the most pessimistic case. At the
classroom level, the study has 80% power to detect effects of DAP of .15 in the most optimistic
case, to .27 in the most pessimistic case. These findings can be interpreted in terms of a Cohen’s
d for the effects of moving a child from a moderately low to a moderately high classroom or
school. These effects are all quite small, indicating that this study can detect even quite small
effects of DAP, had they existed.

DISCUSSION

The aim of this study was to better understand the effects of classroom implementation of DAP on
parent perceptions of children’s social skills in 1st through 3rd grades. Despite some promising
findings, previous research on the impacts of DAP on psychosocial outcomes is quite limited in
its scope and in its methodological rigor. This study expanded previous work by including older
children (which is recommended by the DAP guidelines) and by using a much larger and more
nationally representative data set than previous studies. Also, the current study used analyses
appropriate to the multilevel data structure that is inherent in most work examining classroom or
school effects on students. Results indicated that attending a school in which teachers’ practices
are more DAP oriented, or being in a classroom that emphasizes DAP, was not related to better
parent ratings of social skills or problem behaviors. In fact, some evidence suggested a negative
impact of schools with higher levels of classroom DAP in 2nd grade, as well as some evidence
of negative effects of more social/emotionally focused classrooms for girls. However, the size of
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both of those effects and the fact that they were not found consistently across years and different
outcomes suggests that the emphasis should be on the conclusion that these results find no effects
of classroom implementation of DAP.

Combined with previous results finding no effects of classroom aspects of DAP on aca-
demic achievement or receptive language in 1st through 3rd grades (Van Horn & Ramey, 2003),
we believe that these studies make an argument for finding new directions for improving the
effectiveness of education for young children. To date, no consistent evidence exists that these
practices achieve their intended goal. This conclusion is supported by a critical review of the
literature as well that finds that if appropriate methodology had been used, only a handful of
previously published studies finding positive effects of DAP would have remained (Van Horn
et al., 2005). Most of those studies that did show robust effects showed effects when children
were observed in classrooms or were based on teacher reports. The current study was unable to
assess whether it is the case that children in more DAP classrooms behave differently when in
the classroom; however, these findings do indicate that there seem to be no effects that translate
over into different settings.

This study has several limitations. Although the SSRS is one of the most widely used and
accepted measures of child social outcomes in schools, we did not measure a broader array
of psychosocial outcomes, such as stress, which might be affected by the use of DAP. The
assessment of DAP was itself limited to those aspects that are easily observable in classroom
observations; other aspects, such as assessment of performance, relationships with parents, and
school policies, were not assessed and statements cannot be made about them. Further, an exper-
imental design would provide stronger evidence for any causal effects of DAP. However, without
those effects and given that the classrooms in this study differed greatly in the degree to which
they conformed to the DAP guidelines, it would seem unlikely that an experimental design would
lead to different results unless there were broader curriculum differences associated with the
use of DAP. Also, this study did not assess the cumulative impact of being in classrooms or
schools high in DAP over a longer period of time. It is possible that these impacts would be
greater, although given the absolute lack of any positive effect and the high power of this study,
this seems unlikely. Perhaps most important, this study does not assess the impacts of DAP on
children below the 1st grade. It may be the case that DAP is appropriate for kindergarten and
preschool children but becomes less effective as children pass into 1st grade.

A clear issue in the interpretation of these results is the use of parent report of social skills.
Other research has shown that ratings of social skills from different sources tend to be only
moderately correlated (Fagan & Fantuzzo, 1999). Although we have argued above that there is
good rationale for using parent reports, it is fair to ask whether it is too high of a standard to
expect that classroom practices could affect social skills observed by parents mostly outside of
the classroom. This is a legitimate question, and it seems reasonable to conduct further large-scale
research using independent observers.

Where does this leave us? Thus far, evidence for the use of DAP in isolation seems to be
of limited value. One option is to look beyond general guidelines and focus on the broader
educational context. For example, future studies should investigate how aspects of schools and
classrooms and the student body come together to create an environment that allows children
to achieve their educational objectives. Research that focuses on average effects or group dif-
ferences may be too limited to capture the complexity of schools and their impact on children.
An alternative direction would be to take the assessment of the practices suggested by the DAP to
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the microlevel, examining specific practices and their impacts on student outcomes. This could
lead to a refinement of the guidelines, one that focuses on those aspects of “developmentally
appropriate practices” that are mostly likely to cause positive effects.

Finally, results from this study suggest that educators must understand the methodological
and statistical issues that are common to many studies in education. If nested data structures are
ignored, the results will have an inflated Type I error rate and other researchers will be unable
to replicate the results. Indeed, numerous studies on the effects of DAP report equivocal results
(many nonsignificant findings, some positive findings, and some negative findings) that often
fail to be replicated. Results from this study emphasize that when studies fail to account for
a nested data structure and report equivocal findings, it is quite possible that there are no true
effects.

NOTE

1. The ADAPT was administered only in the last 3 years of the study, yielding the sample that includes 1st-grade
classrooms with cohort II children and 2nd and 3rd grade with both cohorts. Further, as this project was funded by
separate contracts for each site and then a coordinating contract with the national assessment team, each site was able to
choose whether to administer the ADAPT. In all, 25 of the 31 sites used the ADAPT, although not all did so in each year.
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