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This study examined the sustained effects of the Head Start Research-based Developmentally Informed
(REDI) program, which enriched preschools with evidence-based programming targeting social-
emotional and language/emergent literacy skills. 44 Head Start classrooms were randomly assigned to
intervention or a usual practice control group, and 356 4-year-olds (25% African American, 17% Latino,
54% female) were followed through the end of 5th grade. Growth curve analyses revealed that significant

intervention effects on teacher-rated social adjustment, academic engagement, and parent involvement
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identified at the end of the Head Start year were sustained throughout elementary school. These find-
ings demonstrate that evidence-based curricula combined with professional development support can
enhance preschool programming and promote the elementary school adjustment of children living in

© 2020 Published by Elsevier Inc.

A central goal of Head Start and other publicly supported early
childhood programs is to lift children out of poverty by building
their school readiness, thus placing them on a more favorable devel-
opmental trajectory that allows them to achieve maximum benefits
from subsequent educational experiences. The hope for long-term
benefits stems from evaluations of model preschool programs
dating back to the 1960s that followed participants into adult-
hood. For example, relative to no-preschool comparison groups,
children who attended the Perry Preschool or Abecedarian pro-
grams completed more years of education and had higher levels
of employment and income as adults (Campbell, Ramey, Pungello,
Sparkling, & Miller-Johnson, 2002; Schweinhart et al., 2005).

Dramatic changes have occurred in the landscape of early
education programming since the seminal studies documenting
long-term benefits were conducted (Lowenstein, 2011). Increases
in maternal employment and growth in publicly funded prekinder-
garten programs have greatly increased preschool attendance; by
2012,65% of children age 3-5 attended some type of early education
program (Snyder, de Brey, & Dillow, 2016, pg. 81). Correspondingly,
the pressing policy questions of interest have shifted away from
the value of preschool (versus no preschool) and now center on

Abbreviations: REDI, Research-based, Developmentally-Informed.
* Corresponding author.
E-mail address: jaw900@psu.edu (J.A. Welsh).

https://doi.org/10.1016/j.ecresq.2020.03.009
0885-2006/© 2020 Published by Elsevier Inc.

identifying the type of preschool programming that can optimize
children’s later school success (Duncan & Magnuson, 2013). Over
the past two decades, an increasing number of rigorous random-
ized trials have demonstrated short-term benefits for interventions
involving preschool curricula and professional development sup-
ports (Jenkins et al., 2018; Yoshikawa et al,, 2013). However,
follow-up studies suggest that the academic benefits of these pro-
grams typically fade during the early elementary years (Claessens
& Engel, 2013; Duncan & Magnusson, 2013; Preschool Curriculum
Evaluation Research Consortium, 2008). Interestingly, a number
of researchers have speculated that enriched preschool experi-
ences may produce longer-term benefits by enhancing children’s
social-emotional and self-regulation skills, rather than by boosting
academic knowledge (Deming, 2009; Heckman, Pinto, & Savelyev,
2013). These speculations have increased interest in and evalua-
tions of formal preschool social-emotional learning (SEL) curricula
and professional development supports (Bierman & Motamedi,
2015; McClelland, Tominey, Schmitt, & Duncan, 2017; Morris et al.,
2014). However, very few studies have examined the sustained
effects of preschool SEL through elementary school.

This study reports on the 5th grade follow up of the Head
Start REDI program, which enriched classroom curricula with
evidence-based SEL and language/-literacy programming and pro-
vided concurrent professional development support. Like a number
of other contemporary preschool interventions, the REDI trial
focused on enhancing the school readiness and later school success


https://doi.org/10.1016/j.ecresq.2020.03.009
http://www.sciencedirect.com/science/journal/08852006
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ecresq.2020.03.009&domain=pdf
mailto:jaw900@psu.edu
https://doi.org/10.1016/j.ecresq.2020.03.009

152 J.A. Welsh et al. / Early Childhood Research Quarterly 53 (2020) 151-160

of children from low-income families, comparing enriched Head
Start to usual practice Head Start classrooms.

1. Poverty and its impact on school readiness

Boosting the school readiness of children from low-income
families is a priority, given well-documented links between
poverty and poor educational outcomes (Ryan, Fauth, & Brooks-
Gunn, 2006). Low-income families often face adversities, including
crowded and unsafe living conditions, family instability, single par-
enting, and increased exposure to violence, that reduce caregivers’
capacity to provide optimal support for children’s early develop-
ment (Ryan et al., 2006). In addition, low-income families have
limited resources, including both less education and less access to
high quality child-care and schools compared to more advantaged
families (Evans & Kim, 2013). Researchers have raised concerns
that exposure to the chronic stressors that characterize poverty in
early childhood overloads stress responses and floods the hypotha-
lamic pituitary adrenal axis, increasing impulsive responding and
impeding the development of the executive functions that support
goal-oriented learning (Blair & Raver, 2015). In addition, under-
resourced family contexts can undermine sensitive-responsive
caregiving, reducing support for early language, cognitive, and
social-emotional development (Bradley & Corwyn, 2002). At least
one study found neurobiological differences in brain development
between poor and non-poor children, with children from low
income families showing reductions in gray matter volume and also
lower performance on school readiness assessments (Hair, Hanson,
Wolfe, & Pollak, 2015).

For these reasons, children living in economically disadvantaged
homes are more likely to enter kindergarten less ready to succeed
than more advantaged classmates, with under-developed language
and pre-academic skills, fewer social-emotional competencies,
heightened levels of behavior problems, reduced academic engage-
ment, and possibly underdeveloped neurobiology that reduces
their ability to benefit from educational experiences (Brooks-Gunn
& Markman, 2005; Evans & Rosenbaum, 2008; Hair et al., 2015;
Raver & Knitze, 2002; Ryan et al., 2006). These gaps associated with
family income do not diminish over time, resulting in disparities
that include reduced academic achievement throughout elemen-
tary and secondary school, increased risk for high school drop-out,
reduced employment opportunities and compromised physical and
mental health in adulthood (Duncan & Magnuson, 2013; Engle &
Black, 2008; Ryan et al., 2006).

2. Prioritizing social-emotional and self-regulation skills in
preschool intervention

Developmental theorists have speculated that children exposed
to the heightened adversities associated with poverty might
especially benefit from an intensive focus on social-emotional skill-
building during the preschool years to promote the development
of the mental systems that support self-regulated learning and the
adaptive behaviors needed for school success (Blair, 2002; Denham
& Burton, 2003; McClelland, Acock, & Morrison, 2006). For exam-
ple, teaching children how to identify and manage strong feelings
may help reduce their feelings of distress, increase self- and social-
understanding, and help children cope effectively with the social
and academic demands of school (Izard et al., 2008). Teaching self-
calming strategies and practicing intentional self-control routines
may help children learn to inhibit impulsive behavior and engage
in adaptive, goal-oriented learning and social behavior (Riggs,
Greenberg, Kusché, & Pentz, 2006). Focusing on friendship skills and
social problem-solving may help children effectively manage and
resolve interpersonal conflicts and reduce aggressive-disruptive

behaviors (Denham, Zinsser, & Brown, 2012). Promoting this set
of skills should also strengthen executive functioning, enhancing
the neural systems that support self-regulation (Greenberg, 2006;
Riggs et al., 2006).

Longitudinal research demonstrates that these skills predict
reduced discipline problems over time, elevated high school grad-
uation rates, future employment, and adult health (Denham et al.,
2012).In fact, one longitudinal study showed that brief teacher rat-
ings of social skills and behavioral control at kindergarten entry
predicted a host of important outcomes at age 25, including the
likelihood of attaining a college degree and stable employment,
and reduced arrests, substance use problems, and mental health
problems (Jones, Greenberg, & Crowley, 2015).

3. Preschool enrichment programs targeting
social-emotional skills and school readiness

An accumulating set of randomized controlled trials provide
strong evidence that the use of evidence-based programming
promotes social-emotional and self-regulation skills during the
preschool years (see reviews by Bierman & Motamedi, 2015;
McClelland et al., 2017).

Several successful SEL programs provide explicit skill instruc-
tion. These programs include scripted classroom lessons in which
teachers use stories, pictures, and puppets to present skill con-
cepts, followed by guided activities that allow children to practice
the skills in role plays or planned activities. Subsequently, teach-
ers prompt and reinforce skill performance in the classroom. Using
this approach, at least three randomized controlled trials have doc-
umented a positive impact of the Preschool PATHS (Promoting
Alternative Thinking Strategies) curriculum on child emotion
knowledge and social problem-solving skills, and on socially com-
petent and self-regulated learning behaviors (Domitrovich, Cortes,
& Greenberg, 2007; Hamre, Pianta, Mashburn, & Downer, 2012;
Morris et al., 2014). Similar results for other programs using explicit
SEL lessons in randomized trials include Al’s Pals, which produced
improvements on teacher rated social competence and reduced
behavior problems (Lynch, Geller, & Schmidt, 2004) and the Sec-
ond Step early learning curriculum, which produced significant
improvements on children’s executive function skills (Upshur,
Heyman, & Wenz-Gross, 2017).

Recognizing the important role of predictable and sensitive-
responsive socialization supports for the development of social-
emotional and self-regulation skills, preschool interventions have
also targeted teacher and parent emotional support and positive
management skills. For example, several randomized controlled
trials support the effectiveness of the Incredible Years teacher
training program in decreasing classroom behavior problems and
increasing child learning engagement by providing teachers with
intensive professional development support on the effective use of
positive attention and praise, student-teacher relationship build-
ing, and non-punitive limit-setting (Morris et al., 2014; Morris,
Millenky, Raver, & Jones, 2013; Raver et al.,2009; Webster-Stratton,
Reid, & Hammond, 2001). Adding parallel supports for parents
increased program impact by increasing parent involvement and
strengthening parent support for child learning at home (Webster-
Stratton et al., 2001).

A major limitation of these studies, however, is the paucity of
follow-up assessments after children transition into kindergarten
and through the elementary school years. Conceptually, enhanced
social-emotional skills at elementary school entry should allow
children to engage actively in classroom activities and form pos-
itive relationships with peers and teachers, thereby preventing
a negative cascade of behavioral and social maladjustment that
might otherwise occur (Denham et al., 2012). In addition, growth in
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self-regulation skills should foster focused and persistent learning
efforts, and by strengthening the neural foundation for attention
control, enhance children’s capacities to benefit from classroom
instruction (Greenberg, 2006).

4. The Head Start REDI program

To strengthen long-term effects, the Head Start REDI program
combined an explicit SEL program with curriculum components
targeting language and early literacy skills, provided substantial
professional development supports for teachers, and included out-
reach materials for parents. The foundation of REDI was Preschool
PATHS (Domitrovich et al., 2007), a universal, teacher-delivered
program promoting social skills, emotional understanding, inten-
tional self-control, and problem-solving skills. PATHS included 33
lessons organized into four units: friendship skills, feelings, self-
control, and problem solving. Weekly lessons taught specific skills
with stories, puppets, and discussions and were supplemented with
weekly extension activities, such as role plays, games, and crafts,
that gave children opportunities for guided practice in the target
skills.

REDI built on this foundation by adding three evidence-based
curriculum components designed to enhance child emergent liter-
acy skills, language, and social reasoning skills in order to further
boost child self-regulation capacities and learning engagement
(Lonigan, Farver, Phillips, & Clancy-Menchetti, 2011; Wasik, Bond,
& Hindman, 2006). Specifically, PATHS was integrated with a daily
reading program in which teachers utilized props, novel vocabu-
lary, and scripted questions to encourage child participation and
promote advanced thinking and language skills (Wasik et al., 2006).
The books used for interactive reading were coordinated with the
PATHS social-emotional themes, providing children with an “extra
dose” of exposure to SEL concepts. For example, during weeks
that include lessons on the feeling “mad,” books about characters
managing their anger were read and discussed. Teachers also led
sound games to develop phonological awareness (Adams, Foorman,
Lundberg, & Beeler, 1998), and used alphabet centers to promote
letter knowledge (Lonigan et al., 2011).

Finally, REDI staff worked with classroom teachers to establish
classroom order and provided parents with information and out-
reach to increase positive support for the exertion of the effortful
control of emotion and behavior across school and home settings
(Greenberg, 2006). Teaching strategies were designed to support
SEL (e.g., positive classroom management, specific and effective
praise, emotion coaching, and induction strategies to promote self-
control) and enrich classroom language use (e.g., dialogue with
questions and extensions, new vocabulary used in context). Par-
ents received three “take-home” packets during the course of the
year, each containing a modeling videotape, with parenting tips and
learning activities to use at home. Children also received weekly
PATHS curriculum handouts and took letter stickers and compli-
ment pages to prompt their parents to ask them about their school
day. The goal was to strengthen parent involvement and boost
home support for learning.

The REDI logic model anticipated that children would develop
targeted skills as a result of exposure to the systematic and carefully
sequenced curriculum components and improved socialization
support from teachers and parents. The model further anticipated
that the integrated focus on SEL and language/emergent literacy
skills would have synergistic effects, strengthening benefits in both
social-emotional and language/literacy domains (Nix, Bierman,
Domitrovich, & Gill, 2013). Research suggests that skill-focused
curricula such as the emergent literacy intervention components
used in REDI promote significant gains in the targeted areas of
child skill acquisition; however, benefits appear domain-specific,

rarely extending beyond the targeted skill domain (Jenkins et al.,
2018). In contrast, it was anticipated that social-emotional and
self-regulation skills would function as domain-general skills,
strengthening foundational skills for cognitive and behavioral
adaptation to boost multiple areas of school success (Blair, 2002).

4.1. Prior outcome evaluations of REDI

At the end of preschool, children in centers randomly assigned
to receive the REDI enrichments, relative to children in usual
practice Head Start, scored significantly better on measures of
social-emotional and self-regulation skills, including emotional
understanding and social problem-solving, learning engagement,
and reduced aggression (standardized mean differences, Cohen’s
d, [Cohen, 1988]=.21-35; Bierman et al., 2008a; Bierman,
Nix, Greenberg, Blair, & Domitrovich, 2008b). Significant post-
intervention effects also emerged for vocabulary and phonological
awareness skills, as well as a marginal impact on print awareness
(ds=.15-.39). One year later, after children had transitioned into
kindergarten, longitudinal follow-up assessments revealed sus-
tained effects in the same social-emotional domains, including
social problem-solving skills, learning engagement, and reduced
aggression (ds =.22-.40; Bierman et al., 2014). However, by the end
of kindergarten, the only remaining significant intervention effect
for literacy skills was on phonemic decoding (d=.25); effects on
vocabulary and other emergent literacy skills (e.g., print knowl-
edge and sight word recognition) had faded to non-significance.
Interestingly, features of the kindergarten school context, such as
degree of reading instruction delivered, school-level achievement,
and quality of teacher-student interactions, accounted for signif-
icant variance in measures of emergent literacy skills, suggesting
that the effects of the preschool intervention were swamped by
the more proximal impact of kindergarten instruction of these
literacy skills (Bierman et al., 2014). Two years later, when chil-
dren were finishing second grade, follow-up assessments revealed
sustained social-emotional benefits in areas of social compe-
tence, student-teacher relationships, and academic engagement
(ds=.20-.39), but no remaining evidence for impact on direct
assessments of child literacy skills or teacher ratings of academic
achievement (Bierman, Heinrichs, Welsh, Nix, & Gest, 2017).

5. The current study

The purpose of the present study was to track the social-
emotional outcomes of these Head Start children as they progressed
to the end of elementary school, examining the degree to which
social-emotional benefits associated with the REDI intervention
were sustained through 5th grade. Based on prior follow-up assess-
ments documenting fade-out of intervention effects on language
and literacy skills, achievement tests were not administered in
5th grade. Hence, this study focused specifically on the social-
emotional outcomes associated with REDI, using growth curve
analyses to determine whether initial intervention gains observed
in areas of social adjustment, behavior problems, academic engage-
ment remained evident through the end of elementary school.

Fifth grade marks a particularly important transition point
in child development, as this is when children are complet-
ing elementary school and poised to take on the challenges of
middle school and emerging adolescence. As such, children’s social-
emotional well-being in 5th grade provides a foundation that may
either enhance resilience or amplify risk as they move forward
(Archambault, Janosz, Morizot, & Pagani, 2009). Given the pattern
of findings in earlier years, it was hypothesized that REDI inter-
vention effects would be sustained through the end of 5th grade in
three domains of social-emotional functioning: social adjustment,
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reduced behavior problems, and academic engagement. In addi-
tion, this study examined sustained intervention effects on parent
involvement, which was a component of REDI but not examined in
prior outcome studies.

6. Method

This study was conducted in compliance with the ethical stan-
dards of the American Psychological Association, with the approval
of the Institutional Review Board at the Pennsylvania State Univer-
sity. All parents and teachers in this study provided signed informed
consent for participation.

6.1. Participants

Participants were 356 children (25% African American, 17%
Latino, 54% female), recruited from Head Start programs serving
three rural and small urban communities in Pennsylvania. Most
children came from low-income families; the median annual family
income was about $15,000, and the average income-to-needs ratio
was .88. About 40% of children lived with a single parent. Thirty-
one percent of the parents had not completed high school; 60% of
parents had graduated from high school or received a GED; 7% com-
pleted a technical degree; and 2% completed college. English was
the only language spoken at home for 80% of the families; Spanish
and English were both spoken at home for 18%; and only Spanish
was spoken at home for 2% of the families.

Families were invited into the study in two consecutive cohorts,
at the beginning of the Head Start school year when children
were 4-5 years old; 86% of eligible families consented. At study
entry, children were in 44 classrooms in 25 Head Start cen-
ters. Centers were stratified based on county, program features
(e.g., full-day versus half-day), and population demographics (e.g.,
percent of children of color) and randomly assigned to inter-
vention or control conditions. Classrooms within a center were
assigned to the same condition. Analyses of baseline data indicated
that the randomization was successful; there were no significant
intervention-control group differences on any of the measures used
in this study.

Because the Head Start centers served the entire county and
not any particular school district, children were widely dispersed
across schools upon leaving Head Start. At elementary school
entry, the 356 participants transitioned into 202 kindergarten
classrooms in 82 elementary schools in 33 school districts. Given
this dispersion, there was little nesting in elementary classrooms;
most children were the only study participant in their classroom
(70% in 1st grade rising to 78% by 5th grade). Virtually all of
the children had new teachers every year, making ratings over
time independent at the level of the teacher. Analyses of elemen-
tary school-level data indicated no significant differences in the
quality of schools attended by intervention and control group chil-
dren, based on measures of school-level poverty and school-level
achievement.

Sample attrition was generally low and averaged about 3% per
wave, with a retention rate of 81% in 5th grade. Most of the attrition
was due to family moves and inability to locate families. Children
who were and were not retained did not differ on any baseline
measures of social-emotional functioning or family demographic
characteristics except race: African American children were slightly
more likely to be lost at follow-up, but their rates of attrition did
not differ across the intervention and control groups.

6.2. Intervention procedures

Teachers received detailed manuals and kits containing all
materials needed to implement the intervention. Training work-

shops occurred prior to intervention implementation (3 days) and
mid-year (1 day). REDI coaches made weekly classroom visits and
held weekly coaching meetings to enhance the quality of imple-
mentation and foster use of REDI teaching strategies.

Asked to complete one PATHS lesson and one extension activ-
ity per week, teachers reported implementing 1.77 lessons and
extension activities on average per week. Asked to complete four
interactive reading lessons and two extension activities per week,
teachers reported implementing 6.08 lessons and extension activ-
ities on average per week. Asked to complete three sound games
per week, teachers reported implementing 2.57 sound games on
average per week. Asked to have the alphabet center available for
children to visit at least “several” times per week, teachers reported
implementing 3.56 center activities per week. REDI coaches pro-
vided monthly ratings of the quality of program implementation,
which averaged 4.39-4.70 on a 5-point scale across the 4 interven-
tion components, corresponding to scores between “adequate” and
“strong” (see Bierman et al., 2008a; Bierman, Nix, et al., 2008b for
details).

6.3. Assessment procedures

The teacher ratings that provided the outcome data modeled
in this study were collected over six waves, near the end of the
school year at each wave (e.g., Head Start, kindergarten, 1st grade,
2nd grade, 3rd grade, and 5th grade). For the first four waves of
data collection, research assistants delivered and explained mea-
sures to teachers, who completed their ratings and returned them
to the project via mail. Subsequently, teachers received and com-
pleted measures on line. After the Head Start year, teachers were
unaware of which students had participated in the REDI interven-
tion as preschoolers. Baseline covariates were collected at the start
of the Head Start year.

6.4. Measures

At each wave of outcome data collection, teachers completed
ratings on children’s social adjustment, behavior problems, aca-
demic engagement, and parent involvement.

6.4.1. Social adjustment

Three measures assessed social adjustment. The Social Compe-
tence Scale (Conduct Problems Prevention Research Group [CPPRG],
1995) included 13-items describing prosocial behaviors and emo-
tion regulation (e.g., shares with others, controls temper in a
disagreement). Items were rated on a 6-point scale (1=almost
never to 6=almost always; a=.94-.96 across the seven waves of
measurement). Four items from the Excluded by Peers subscale of
the Child Behavior Scale (Ladd & Profilet, 1996) were used to assess
peer problems (e.g., is left out or ignored by classmates, is teased or
picked on by classmates), each rated on a 6-point scale (1 =almost
never to 6=almost always; « =.83-.88). The closeness scale of the
Student-Teacher Relationship Scale (Pianta, 2001) included 8 items
describing the child’s relationships with classroom teachers (e.g., “I
share an affectionate, warm relationship with this child,” “This child
values her/his relationship with me”), each rated on a 5-point scale
(1 =definitely does not apply to 5=definitely applies; «=.88-.92).
Each scale was totaled and then divided by the number of items
to create an average item score. Values for the Child Behavior Scale
were reverse coded, and values for the Student-Teacher Relationship
Scale were adjusted using a simple linear transformation so that
the scale was 1 to 6, to be comparable to the other two measures
in this domain. These three measures of social adjustment were
significantly correlated at each wave of measurement (r=.34-.74)
and were averaged (o =.72-.77).
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6.4.2. Behavior problems

Two measures assessed behavior problems. Teachers rated
7 items from the Authority Acceptance subscale of the Teacher
Observation of Classroom Adaptation — Revised (Werthamer-Larsson,
Kellam, & Wheeler, 1991) to assess aggressive-oppositional behav-
iors (e.g., fights with other children, ignores or refuses to obey
adults) using a 6-point scale (1 =almost never to 6 = almost always;
o =.89-.93). Teachers also rated 6 items from the Children’s Social
Behavior Scale — Teacher Version (Crick, 1996) to assess relational
aggression (e.g., spreads rumors or gossip, ignores or stops talk-
ing to a peer when mad) using a 6-point scale (1=almost never to
6 =almost always; o =.94-.96). For each scale, the total score was
divided by the number of items to create an average item score.
These two aggression measures were significantly correlated at
each wave of measurement (r=.50-.66) and were averaged.

6.4.3. Academic engagement

Two variables were combined to create the academic engage-
ment composite. Teachers used a 7- or 14-item (depending on
the year) version of the School Readiness Questionnaire (Bierman
et al., 2008a; Bierman, Nix, et al., 2008b) to describe learning
engagement (e.g., enthusiastic about learning new things, care-
ful with her/his work) with a 6-point scale (1=almost never to
6 = almost always; o =.93-.97). Teachers also completed the 8-item
Inattentive-Impulsive subscale of the ADHD Rating Scale (DuPaul,
1991), rating attention problems (e.g., easily distracted, trouble fol-
lowing directions) on a 4-point scale (1 =not at all to 4 = very much;
o =.93-.96). Each scale was totaled and divided by the number of
items to create average item scores. Values for the ADHD Rating
Scale were reverse coded and rescaled to be comparable to the other
measure in this domain. These two measures of academic engage-
ment were significantly correlated at each wave (r=.72-.81) and
were averaged to create a composite.

6.4.4. Parent involvement

Finally, parent involvement in children’s education was
assessed with the Parent-Teacher Involvement Questionnaire (Kohl,
Lengua, McMahon, & the Conduct Problems Prevention Research
Group, 2000). On this 9-item scale, teachers rate their impressions
of parent support for education (e.g., involved in child’s education,
do things to encourage a positive attitude toward education) using
a 5-point scale (1 =not at all to 5=a great deal; o =.90-.95). Scores
were summed and divided by the number of items to create an
average item score.

6.4.5. Study covariates

A set of covariates assessed at baseline, prior to the beginning
of the REDI intervention, was included in this study to increase the
precision of estimates of intervention effects and control for any
pre-existing but nonsignificant differences across groups. These
included study design features (e.g., cohort, county site), demo-
graphics (e.g., child sex, age, race, and family income-to-needs
ratio), direct assessments of child skills (e.g., IQ, vocabulary, execu-
tive functions, emotional understanding). In addition, as covariates
for the social adjustment, aggressive behavior problems, and atten-
tion problems, we included baseline parent ratings completed on
the respective scales that were identical to the measures rated by
teachers in the later years. (There was no similar covariate for the
parent involvement outcome.) Baseline parent ratings were used
as covariates because intervention was underway prior to the col-
lection of initial teacher ratings.

6.5. Plan for analyses

Hierarchical linear models (Singer & Willett, 2003) were esti-
mated for each of the four study outcomes. Intraclass correlation

coefficients for children from the same Head Start classrooms were
negligible and not statistically significant after elementary school
entry, likely due to the wide dispersion of the sample across schools
and classrooms, making it unnecessary for models to account for
the nesting of children in Head Start classrooms. Thus, two-level
models were estimated, nesting time within children. At Level 1,
models estimated change over time in each outcome, starting at
the post-intervention assessments at the end of the Head Start year
and continuing through 5th grade. At Level 2, models included the
fixed effects of intervention status and the study covariates. It is
important to note, that although the baseline measures of the out-
comes are included in the growth curve models as covariates, the
developmental trajectories do not start until after the conclusion
of the intervention period. Because this study focused on the sus-
tained effects of the intervention across the course of elementary
school, the intercept was centered at 5th grade.

Growth curve models were estimated for each outcome, allow-
ing for both random slopes and random intercepts, so that a unique
growth curve was computed for each child in the study. Given that
the objective of this study was to test group differences, mean
growth curves were examined for children in the intervention
and control groups (McNeish & Matta, 2017). Initial growth curves
allowed for linear, quadratic, and cubic effects of time. In addi-
tion, those initial growth curves included the interactions of each
parameterizations of time with intervention status to allow for
the possibility that REDI changed the form of the developmental
trajectories children in the intervention group followed. Models
were trimmed of all effects of time and interactions with time that
were not statistically significant or that did not improve model fit
according to Akaike or Bayesian information criteria (Burnham &
Anderson, 2002).In all growth models, all of the interactions of time
with intervention status were nonsignificant or failed to improve
model fit and, thus, were trimmed. Hence, even though random
slopes were estimated, there were no differences in the mean slopes
across intervention conditions, indicating that the shape of the
developmental trajectories of children in REDI and children in Head
Start as usual were identical within sampling error and ran parallel
to one another.

Because there were no group differences on slope, intervention
effects represent average group differences across all of the study
waves, anchored at the 5th grade intercept. Effect sizes were com-
puted by dividing the estimated intervention effects by the sample
standard deviation at 5th grade (Feingold, 2013). These effect sizes
are comparable to Cohen’s d (Cohen, 1988) controlling for the study
covariates.

7. Results

Sample means, standard deviations, ranges, and correlations at
the end of Head Start and end of 5th grade are shown in Table 1.
From the end of Head Start to the end of 5th grade, each outcome
was moderately correlated with itself (r=.24-.39), suggesting sub-
stantial within individual change across time. At both Head Start
and 5th grade, however, the composite measures of child func-
tioning were strongly correlated with one another (r [absolute
value]=.50-.79) and moderately correlated with parent involve-
ment (r [absolute value]=.19-.36).

7.1. Social adjustment

Results for the growth curve model of social adjustment are
presented in Table 2 and illustrated in Fig. 1. In general, teacher
ratings of child social adjustment declined gradually over time.
Participation in the Head Start REDI intervention had a significant
effect on the 5th grade intercept for social adjustment, 8=0.26,
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Table 1
Correlations among study outcomes at the end of Head Start and 5th grade.
Variables Mean SD Min Max 1 2 3 4 5 6 7
Head Start
1. Social adjustment 4.86 .60 223 5.95
2. Behavior problems 1.95 .81 1.00 5.13 -.57
3. Academic engagement 4.92 .95 1.57 6.00 .79 -.50
4, Parent involvement 3.94 1.09 1.14 6.00 .36 -.19 34
5th grade
5. Social adjustment 4.58 .78 2.52 6.00 27 -.21 25 13
6. Behavior problems 1.79 .86 1.00 5.07 —.14 27 -.17 -.15 —.56
7. Academic engagement 4.53 1.14 1.21 6.00 28 -25 39 13 .64 -.53
8. Parent involvement 3.39 1.19 1.00 5.86 .05 —.04 .03 .24 31 -.21 25

Note: Mean scores represent average item ratings. SD, standard deviation; Min, minimum; Max, maximum. All correlations are statistically significant, p <.05.

Table 2
Summary of growth curves and Head Start REDI intervention effects.

Effects of time

Effects of intervention

Linear Quadratic Cubic Coefficient at 5th grade Effect size (Cohen’s d)
Social adjustment —.07% _ _ 26 34
Behavior problems —.34" —.14" -.01"" -.10 12
Academic engagement —.20% —11* _01* 27" 24
Parent involvement 21 —.09* _01** g 24

Note: The effect size is assessed at the fifth grade intercept and in these models it represents the average intervention effect across time.

" p<.01.
" p<.05.
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Fig. 1. Intervention effects on social adjustment. Note: Predicted values are derived
from the growth curve models, beginning at post-intervention, adjusted for covari-
ates.

p<.001, d=.34. These findings reflect a sustained impact of the
Head Start REDI intervention, with the boost to children’s social
adjustment evident at the end of Head Start sustained through
the end of elementary school. The small to moderate effect size
indicates that, on average, predicted means for children in the
intervention group were about one-third of a standard deviation
higher than means for children in the control group.

7.2. Behavior problems

Results for the growth curve model of behavior problems are
presented in Table 2 and illustrated in Fig. 2. Teacher ratings of
children’s behavior problems increased slightly in the early ele-
mentary years, then leveled off. Participation in the Head Start REDI
intervention had no lasting significant effect on children’s behavior
problems, f=-.10,p<.14,d=.12.

7.3. Academic engagement
Teacher ratings of academic engagement started high and

declined over time. Participation in the Head Start REDI inter-
vention had a significant effect on academic engagement evident

Behavior Problems
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1.8 ——

1.6
1.4

1.2

Behavior Problems Mean Levels

Head Start - Kindergarten  Grade 1 Grade 2

Post

Grade 3 Grade 5

Axis Title

=@ Intervention Control

Fig. 2. Intervention effects on aggressive behavior problems. Note: Predicted values
are derived from the growth curve models, beginning at post-intervention, adjusted
for covariates.

at post-intervention and sustained throughout elementary school,
B=.27,p<0.001, d=.24 (see Fig. 3). The small effect size indicates
that, on average, predicted means for children in the intervention
group were about one-quarter of a standard deviation higher than
means for children in the control group.

Academic Engagement

4.9
48
4.7
46
45
4.4
43

Academic Engagement Mean Levels

Head Start- Kindergarten  Grade 1 Grade 2

Post

Grade 3 Grade 5

Axis Title

——@— |ntervention Control

Fig. 3. Intervention effects on academic engagement. Note: Predicted values are
derived from the growth curve models, beginning at post-intervention, adjusted for
covariates.
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Parent Involvement
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Fig. 4. Intervention effects on parent involvement. Note: Predicted values are
derived from the growth curve models, beginning at post-intervention, adjusted
for covariates.

7.4. Parent involvement

The results for the growth curve model of parent involvement
are presented in Table 2 and illustrated in Fig. 4. Parent involve-
ment declined from the end of Head Start through 1st grade, leveled
off through 3rd grade, and then gradually declined again. The
REDI intervention promoted parent involvement, §=.28, p<0.002,
d=.24. The small effect size indicates that, on average, predicted
means for parents of children in the intervention group were about
one-quarter of a standard deviation higher than means for parents
of children in the control group.

8. Discussion

Six years after participating in the REDI enrichment program
during Head Start, children continued to show benefits in multiple
areas of social-emotional functioning, including social adjustment,
academic engagement, and parentinvolvement, relative to children
who received usual practice Head Start. The intervention effect on
reduced behavior problems that was significant at the end of Head
Start and end of kindergarten had faded to non-significance when
examined over the course of elementary school. Across the out-
comes, there were no intervention-control group differences in rate
of change. In other words, the boosts in social-emotional function-
ing that children exhibited at the end of Head Start as a result of
participating in REDI remained consistent throughout elementary
school but did not decrease or accelerate.

The size of the significant intervention effects estimated at the
5th grade intercept were small to moderate (ds=.24-.34). These
effect sizes are comparable to the magnitude of the interven-
tion effects documented in a meta-analysis of follow-up studies
of school-based universal SEL programs, which ranged from .11
to .32 (Durlak, Weissberg, Dymnicki, Taylor, & Schellinger, 2011).
The What Works Clearinghouse generally considers effect sizes
above .25 to be substantively important for improving educa-
tional impact (Institute of Educational Sciences, 2017); the effect
here on social adjustment exceeds this cut-off (d=.34) and the
effects on academic engagement and parent involvement approach
it (d=.24). To aid interpretation of the practical importance of an
interventions effect, What Works Clearinghouse translates effect
sizes into an “improvement index” that represents the difference
between percentile ranks for the intervention and control groups.
The effect of .24 on academic engagement and parent involvement
translates into an improvement index of 10%, suggesting that the
intervention would have led to a 10% percentile rank increase for
an average control group student and that 60% of the students in
the intervention group scored above the control group mean. The

effect of .34 on social adjustment translates into an improvement
index of 13%.

At a population level, these small effects may have meaningful
impacts on later outcomes, as children transition into middle school
and face heightened risks for school disengagement and problem
behaviors. At this point it is unclear whether these benefits will
sustain or diminish further in later years.

The REDI trial was similar to other contemporary evaluations
of preschool interventions in that children in the control group
received typical Head Start rather than receiving no preschool, as
was more common in earlier generations of preschool research
(Campbell et al., 2002; Schweinhart et al., 2005). As such, this
study demonstrates that intensive evidence-based programming
can improve the sustained impact of Head Start on child social-
emotional outcomes, at least through the end of elementary school.

8.1. Sustained effects versus fade-out

REDI was designed to promote gains in both social-emotional
and language/literacy domains. Similar to a number of other
studies (see Bailey, Duncan, Odgers, & Yu, 2017, and Lowenstein,
2011, for reviews), the language/literacy gains that REDI promoted
by the end of preschool faded considerably by the end of kinder-
garten and completely by the end of second grade (Bierman et al.,
2017). The sustained effects reported here were found only in the
social-emotional domain. Other preschool programs, including the
Abecedarian project (Campbell et al., 2002) and Perry Preschool
program (Schweinhart et al., 2005) have found a similar pattern
of results with preschool social-emotional gains sustaining longer
than academic gains (see also Barnett & Carolan, 2014). Researchers
have speculated that academic fade-out occurs when children
enter low-quality elementary classrooms that lack alignment with
enriched preschool programming and fail to leverage preschool
gains (Reynolds, Magnuson, & Ou, 2010). However, some research
suggests that the fade out of preschool effects may actually be
greater in higher-quality kindergartens because children in the
control condition are most likely to “catch up” in these contexts
(Bassok, Gibbs, & Latham, 2017; Magnuson, Ruhm, & Waldfogel,
2007). The latter appeared to be the case in Head Start REDI, where
school-level achievement levels, the quality of student-teacher
interactions, and the amount of literacy instruction experienced in
kindergarten classrooms predicted children’s literacy skills at the
end of kindergarten, essentially swamping the effects of the earlier
preschool experience for most children (Bierman et al., 2014).

It is less clear what factors may affect the developmental course
of benefits derived from preschool SEL programming. Conceptu-
ally, the emergent literacy skills taught in REDI (letter knowledge
and phonological awareness) are domain-specific and constrained
(Paris, 2005); one can accelerate the pace of learning with early
intervention, but eventually other children will catch up with
instruction (Bailey et al., 2017). In contrast, the social-emotional
and self-regulation skills taught in REDI are domain general and
unconstrained. The deficits in emotion regulation, behavioral con-
trol, and executive function skills that are associated with early
adverse experiences can be life-long, contributing to school diffi-
culties in both cognitive and behavioral domains (Blair & Raver,
2015). Early intervention that promotes growth in these skills and
supports development of the neural foundations of attention con-
trol may facilitate capacity for learning and adaptation in the school
context, thereby promoting sustained gains (see also Bierman, Nix,
et al., 2008b).

In the context of heightened expectations for children to sit, lis-
ten, and learn in kindergarten, children’s social-emotional skills at
school entry may be particularly adaptive, allowing them to bet-
ter inhibit disruptive and aggressive behaviors, form more positive
relationships with teachers and peers, and engage more actively
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in classroom activities and learning tasks. Without intervention to
promote cognitive and behavioral self-regulation skills, econom-
ically disadvantaged children with regulatory difficulties may be
overwhelmed by school demands and elicit negative treatment
from peers and teachers that further undermines their adapta-
tion. Hence, there may be less catch up in the control group after
the kindergarten transition, and more natural reinforcement for
learned social skills in the social-emotional domain, relative to the
academic domain.

In addition, it is possible that less alignment is needed between
preschool and kindergarten programming to leverage preschool
gains in social-emotional domains, relative to academic domains.
That is, research is emerging to suggest that curriculum alignment
across preschool and kindergarten may need to be quite specific
to support skill acquisition in academic areas like math and liter-
acy that are characterized by learning progressions and a need for
instruction that is tailored to the level of child knowledge (Bailey
et al.,, 2017; Engel, Claessens, & Finch, 2013). In contrast, social-
emotional skills such as emotional understanding, self-regulation,
and prosocial competence may have generalizable applicability
across classrooms, and hence show alignment with most elemen-
tary school teacher expectations (Bassok, Latham, & Rorem, 2016).
These speculations go well beyond the data presented in this study,
but identify important issues that could be explored in future
research.

In general, more follow-up studies are needed to understand the
longer term benefits of the multiple approaches to SEL program-
ming that currently characterize the preschool years (see reviews
by Bierman & Motamedi, 2015; McClelland et al., 2017). For exam-
ple, in addition to the use of SEL curriculum and professional
development support for teachers, preschool interventions have
also used organized games (e.g., Red Light, Purple Light; Schmitt,
McClelland, Tominey, & Acock, 2015) and scaffolded pretend play
(e.g., Tools of the Mind; Diamond, Barnett, Thomas, & Munro,
2007) to strengthen self-regulation skills. Further research that
includes follow-up studies of these various approaches to preschool
social-emotional support is needed to provide a stronger basis for
understanding when and for whom sustained effects are most likely
to occur.

8.2. Study limitations

One limitation of this study involves the use of teacher rat-
ings as the sole measure of children’s social-emotional functioning.
The inclusion of additional methods of measurement would have
strengthened the study. On the plus side, composites representing
several measures provided broad indices of the targeted domains.
Moreover, different teachers rated children each year. Teachers
may approach these rating scales somewhat differently, potentially
introducing personal rating biases and contributing to measure-
ment invariance. At the same time, elementary school teachers had
no way of knowing which children received the REDI intervention
versus usual practice Head Start. Personal rating biases in teacher
ratings may have attenuated the findings by introducing measure-
ment error, but the use of multiple teacher ratings likely increased
precision of measurement over the six years of the study.

Those teacher ratings allow for only relative comparisons
between intervention and control groups; they do not provide an
indication of children’s skill levels compared to a normative stan-
dard. Hence, one cannot determine whether children in the REDI
condition were below average, average, or above average, in their
social skills at the end of the intervention, or whether their skills
remained low relative to most other children in their grade or age
group. Future research could include measures that would allow for
normative comparisons over time for both intervention and control
group children.

We were unable to use teacher ratings collected at baseline as
pretreatment covariates when modeling later program outcomes.
This was because teachers were trained during the summer and
initiated the intervention from the first day of Head Start, before
they knew children well enough to rate them. Instead parent rat-
ings were used as baseline covariates. Although this is a limitation
of the design, the study findings are likely robust, given the random-
ized controlled design and the lack of intervention-control group
differences on any of the other baseline measures.

Finally, it remains unclear whether REDI would have attained
the same intervention effects on children’s social-emotional func-
tioning if it had focused on that domain alone, using Preschool
PATHS without the additional intervention components of inter-
active reading, sound games, and alphabet center. Because REDI
used books that had themes aligned with PATHS for daily interac-
tive reading, children received a particularly high level of exposure
to discussions of social-emotional topics, dispersed across multi-
ple contexts. The added focus of an interactive reading program on
oral language skills and narrative comprehension may also have
boosted some aspects of social-emotional functioning by enhanc-
ing language development (see Nix et al., 2013). The present design
in which REDI was tested as a multi-component program does not
provide a basis for determining the specific mechanisms of action
within the intervention that account for the sustained effects.

8.3. Future directions

Additional follow-up assessments are needed to determine
whether the sustained effects of REDI throughout elementary
school will continue as children enter their adolescent years. After
5th grade, most children in the United States (and in this study)
face a critical developmental transition as they complete elemen-
tary school and transition into early adolescence and the challenges
of middle school (Graber & Brooks-Gunn, 1996). This transition can
be particularly challenging for low-income children, who are often
at elevated risk for a host of negative adolescent outcomes includ-
ing substance use, early sexual activity, delinquency, truancy, and
school dropout (Graber & Brooks-Gunn, 1996).

Social-emotional and self-regulation skills may play a critical
role in supporting children as they make this transition, reduc-
ing their susceptibility to impulsive decision-making and thereby
reducing initiation of these risky behaviors (Rudolph, Lambert,
Clark, & Kurlakowsky, 2001). In addition, youth who are able to
connect in positive ways with teachers as well as peers and who
are actively engaged in learning are more likely to remain in
school, complete additional levels of education, and attain more
fruitful employment (Archambault et al., 2009; Zarrett & Eccles,
2006). Hence, it is possible that the social-emotional compe-
tencies produced by REDI and sustained throughout elementary
school will enhance student school adjustment and reduce stu-
dent risk through the transition into middle school and through
adolescence.

8.4. Implications for practice and policy

Several recent studies have highlighted the importance of early
social-emotional skills for long-term positive adaptation. For exam-
ple, prosocial behavior assessed in kindergarten predicts early
adult educational attainment, employment, mental health, sub-
stance use, and criminal activity (Jones et al., 2015). Likewise,
self-control skills in preschool predict later financial well-being,
physical health, decreased substance use, and criminal activity
(Moffitt et al., 2011). Faced with many mandates and limited
time and resources, many early childhood programs experience
ambivalence and uncertainty regarding whether to emphasize
social-emotional learning skills at the expense of cognitive and
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academic competencies. The REDI intervention demonstrates that
time spent on social-emotional learning in preschool can have sus-
tained benefits in core areas of social-emotional functioning, and
can be done in a way that supports academic learning (Nix et al.,
2013) without displacing other important and mandated program
components. The findings from the Head Start REDI intervention
document that investing in social-emotional learning and aca-
demic programming is not an “either/or” proposition: Effectively
integrated evidence-based curriculum components can facilitate
development in both domains (Bierman et al., 2008a; Bierman,
Nix, et al., 2008bBierman et al., 2014), with sustained benefits for
children.

Although the REDI intervention was evaluated in the context of
Head Start, it was not designed to be specific to that context. The
theoretical model assumes that REDI differentially benefits eco-
nomically disadvantaged children at risk for low readiness due to
poverty/Such children are often served in other early childhood
contexts, including public pre-K programs and subsidized child
care. It is likely both the evidence based curriculum components
and the support and professional development for implementing
teachers could be successfully delivered in these settings, provid-
ing additional opportunities to boost the school readiness of low
income preschoolers.
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