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Research Findings: This study examined processes of change associated with the positive preschool

and kindergarten outcomes of children who received the Head Start REDI (REsearch-based, Develop-

mentally Informed) intervention compared to usual practice Head Start. Using data from a large-scale

randomized controlled trial (N¼ 356 children, 42% African American or Latino, all from low-income

families), this study tests the logic model that improving preschool social-emotional skills (e.g., emo-

tion understanding, social problem solving, and positive social behavior) as well as language=emergent

literacy skills will promote cross-domain academic and behavioral adjustment after children transition

into kindergarten. Validating this logic model, the present study finds that intervention effects on 3

important kindergarten outcomes (e.g., reading achievement, learning engagement, and positive social

behavior) were mediated by preschool gains in the proximal social-emotional and language=emergent

literacy skills targeted by the REDI intervention. It is important to note that preschool gains in

social-emotional skills made unique contributions to kindergarten outcomes in reading achievement

and learning engagement, even after we accounted for concurrent preschool gains in vocabulary and

emergent literacy skills. Practice or Policy: These findings highlight the importance of fostering at-risk

children’s social-emotional skills during preschool as a means of promoting school readiness.

The REDI (REsearch-based, Developmentally Informed) enrichment intervention was designed

to complement and strengthen the impact of existing Head Start programs in the dual domains of

language=emergent literacy skills and social-emotional competencies. REDI was one of several
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projects funded by the Interagency School Readiness Consortium, a partnership of four federal

agencies (the National Institute of Child Health and Human Development, the Administration

for Children and Families, the Assistant Secretary for Planning and Evaluation in the U.S. Depart-

ment of Health and Human Services, and the Office of Special Education and Rehabilitation Ser-

vices in the U.S. Department of Education). The projects funded through this partnership were

designed to assess how integrative early interventions for at-risk children could promote learning

and development across multiple domains of functioning. In addition, the projects were charged

with examining processes of change and identifying mechanisms of action by which the early

childhood interventions fostered later school adjustment and academic achievement.

The present study examined such processes of change with the goal of documenting hypothe-

sized cross-domain influences on kindergarten outcomes. In particular, this study tested whether

gains in the proximal language=emergent literacy and social-emotional competencies targeted

during Head Start would mediate the REDI intervention effects on kindergarten academic and

behavioral outcomes. In addition, it tested the hypothesis that gains in social-emotional compe-

tencies during preschool would make unique contributions to intervention effects on both aca-

demic and behavioral outcomes, even after the effects of preschool gains in language and

emergent literacy skills were accounted for.

THE IMPORTANCE OF PRESCHOOL INTERVENTIONS FOR
AT-RISK CHILDREN

In recent years, concerns about children’s academic readiness for kindergarten have intensified,

based on longitudinal research linking kindergarten academic skill deficits with long-term undera-

chievement and school failure (Lonigan, Burgess, & Anthony, 2000; Ryan, Fauth, & Brooks-Gunn,

2006). Developmental research has shown that delays in oral language and emergent literacy skills,

such as letter recognition and phonemic awareness, impair kindergarten readiness to read, suggesting

that these skills are important targets for preschool enrichment (Lonigan, 2006). Children growing up

in poverty are at particularly high risk for delayed language and emergent literacy skill development;

this risk reflects the diminished resources and reduced language stimulation that characterize the

children’s social environments (Lengua, Honorado, & Bush, 2007; Ryan et al., 2006).

In addition to language and emergent literacy skills, preschool social-emotional skills play an

important role in school readiness. Such skills are linked directly with children’s behavioral

adjustment in kindergarten, and they facilitate learning. Social-emotional skills, including emo-

tion understanding, competent social problem solving, and positive social behavior, promote

peer acceptance and facilitate positive relationships with teachers (Denham, 2006; Downer,

Sabol, & Hamre, 2010; Garner & Waajid, 2008). At school entry, learning engagement, reflected

in behaviors such as listening, following directions, and persisting at challenging cognitive tasks,

is closely related to social-emotional competence and highly related to positive peer and teacher

relationships in the classroom (Ladd, Birch, & Buhs, 1999).

It appears that social-emotional development fosters both learning engagement and positive

social behavior in the classroom (Ladd et al., 1999) as well as facilitates academic performance

(McClelland, Acock, & Morrison, 2006; Miles & Stipek, 2006). For example, Ladd et al. (1999)

found that higher levels of social participation and learning engagement at the beginning of

kindergarten predicted higher achievement test scores at the end of the academic year, even

when initial achievement test scores were controlled.
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FOCUSING PRESCHOOL INTERVENTIONS ON ACADEMIC AND
SOCIAL-EMOTIONAL SCHOOL READINESS

Head Start was founded to enrich early learning opportunities and promote the school readiness

of children growing up in poverty. A primary goal was to reduce educational disparities asso-

ciated with socioeconomic status (Zhai, Brooks-Gunn, & Waldfogel, 2011). Although Head

Start was designed to provide comprehensive support services, the predominant pressure on

Head Start in recent years has been to improve children’s academic skills (Konold & Pianta,

2005).

A number of rigorous evaluation studies suggest that Head Start can enhance its impact

on children’s language and emergent literacy skills by using evidence-based teaching strate-

gies and curriculum materials that promote oral language, phonological awareness, and print

knowledge (Catts, Fey, Zhang, & Tomblin, 1999; Lonigan, 2006). For example, dialogic

reading programs, which encourage teachers to read interactively and engage children in

active discussions, accelerate gains in children’s vocabulary and oral comprehension skills

(Wasik, Bond, & Hindman, 2006; Whitehurst et al., 1994). In addition, carefully sequenced

learning activities during the preschool years have proven effective at boosting children’s

phonological awareness and letter knowledge, thereby facilitating their readiness to learn

to read (Adams, Foorman, Lundberg, & Beeler, 1998; Lonigan, Farver, Phillips, &

Clancy-Menchetti, 2011).

Although less well studied, recent research suggests that Head Start also can improve its

impact on children’s social-emotional school readiness by using evidence-based curricula

(Domitrovich, Moore, Thompson, & Collaborative for Academic, Social, and Emotional

Learning, 2012). For example, in a rigorous randomized controlled trial in Head Start

classrooms, Preschool PATHS (Promoting Alternative THinking Strategies; Domitrovich,

Greenberg, Kusche, & Cortes, 2005), which featured classroom lessons and extension

activities, enhanced children’s social-emotional competence (Domitrovich, Cortes, &

Greenberg, 2007).

INTEGRATED, DUAL-FOCUS EFFORTS TO ENRICH HEAD START WITH
EVIDENCE-BASED PRACTICES

Responding to the Interagency School Readiness Consortium’s call to synthesize preschool

intervention components that target the joint promotion of academic and social-emotional school

readiness, the REDI program took advantage of the growing research base and purposefully inte-

grated evidence-based language=emergent literacy and social-emotional interventions into one

comprehensive model. In addition to the explicit curriculum and learning activities, REDI pro-

vided teachers with enhanced professional development support so that they could implement

the program with fidelity.

At the end of the Head Start year, children in the REDI classrooms displayed more advanced

language and emergent literacy skills as well better adjustment on a broad range of social-

emotional skills (see Bierman, Domitrovich, et al., 2008, for a summary of these findings).

Recent analyses revealed that there were sustained effects of the REDI intervention after children

transitioned to kindergarten (Bierman et al., in press).
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THE PRESENT STUDY

The present study utilized data collected during the preschool intervention year and at the kin-

dergarten follow-up assessment. It put the developmental model underlying REDI to a test. It

sought to determine whether growth in the proximal skills targeted by the intervention during

the Head Start year mediated program effects on kindergarten outcomes. It was expected that

change in vocabulary, emergent literacy skills, emotion understanding, competent social prob-

lem solving, and positive social behavior during Head Start would predict reading achievement,

learning engagement, and positive social behavior in kindergarten.

Given developmental theory and prior research suggesting that social-emotional school readi-

ness may support both social and academic adjustment in kindergarten, it was further hypothe-

sized that there would be cross-domain effects over time. Specifically, it was hypothesized that

proximal gains in social-emotional skills during preschool might contribute to kindergarten

reading skills, as well as learning engagement and positive social behavior, even after the

contribution of preschool gains in vocabulary and emergent literacy skills was accounted for.

METHOD

A total of 44 Head Start classrooms in 25 centers in two primarily rural counties and one pri-

marily urban county of Pennsylvania were stratified on location, length of program day, and stu-

dent demographic characteristics. They then were randomized into REDI intervention or usual

practice classrooms. All 4-year-old children in participating classrooms were invited to join

a longitudinal development study that served as an evaluation of the REDI intervention trial.

The families of 86% of eligible children consented to do so.

Participants

Over two successive cohorts, 356 children age 4 years (17% Latino, 25% African American,

54% female) were enrolled in the REDI intervention study during their final preschool year.

Reflecting their Head Start eligibility, most of the children came from families with incomes

below the federal poverty limit. Children were followed after they made the transition into

202 kindergarten classrooms in 82 schools in 33 school districts.

Follow-up data were collected for 97% of the original sample at the end of Head Start and

95% of the sample at the end of kindergarten. Analyses comparing children who were and were

not retained in the sample revealed few significant differences. There was not a significant dif-

ference in retention rates across the intervention and control conditions.

The Head Start REDI Intervention

Head Start REDI included evidence-based curriculum components with the goal of enhancing

impact on the preschool acquisition of language=emergent literacy skills and social-emotional

skills that are most central to later success (Blair, 2002). These components were designed to

be integrated with the curricula already being used in the Head Start centers: High=Scope or

Creative Curriculum. REDI also provided teachers with professional development support.

HEAD START REDI 1003
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To strengthen children’s language and emergent literacy skills, REDI facilitated daily dialogic

reading (Wasik et al., 2006; Whitehurst et al., 1994), in which teachers used scripted questions

and toy props to improve children’s understanding of narrative, grammatical syntax, and

vocabulary for words they would encounter when learning to read. To promote phonological

awareness (Adams et al., 1998), REDI developed a series of sound games that exposed children

to prereading concepts such as listening, rhyming, alliteration, phonemes, syllables, words, and

sentences at an age-appropriate pace. The games were organized developmentally, so that the

degree of challenge and difficulty increased slowly over time. To promote print knowledge

(Lonigan et al., 2000), REDI provided teachers with a developmentally sequenced set of

hands-on activities and materials to be used in their alphabet centers, including letter stickers,

a letter bucket, materials to create a letter wall, and craft materials for various letter-learning

activities. Head Start teachers were asked to complete at least four dialogic reading activities

each week, three sound games each week, and three sessions at the alphabet center with each

child each week; on average, they reported implementing 6.08 dialogic reading activities,

2.57 sound games, and 3.56 alphabet center activities.

To enhance children’s social-emotional development, REDI implemented the Preschool

PATHS curriculum (Domitrovich et al., 2005), which focuses on promoting social competence

(e.g., sharing, being a good friend), emotion regulation (e.g., recognizing emotions in oneself

and others), and competent social problem solving (e.g., self-control and peaceful, nonaggres-

sive conflict management). Head Start teachers were asked to complete one PATHS lesson

and one extension activity each week; on average, they reported implementing 1.77 PATHS

lessons and extension activities.

In addition to providing curriculum materials, REDI sought to support teaching practices asso-

ciated with children’s school readiness (Mashburn et al., 2008). It provided teachers with 3 days

of in-service training in August, prior to the beginning of the intervention study, and 1 day of

in-service training in January. REDI also provided teachers with ongoing mentoring: REDI coa-

ches spent an average of 3 hr per week in the classrooms observing teachers and demonstrating

techniques, and they spent 1 more hr per week meeting with the lead and assistant teachers to

review how the lessons from the past week had gone and to prepare for the lessons of the upcom-

ing week. Professional development support included instruction in the use of the new curriculum

materials as well as positive classroom management practices, emotion coaching, and speaking to

children in ways that foster language development (e.g., questions, reflections, and expansions).

Assessments of implementation quality documented moderate to strong fidelity to the REDI

program, according to teacher reports and observations by REDI coaches (Bierman,

Domitrovich, et al., 2008). Observations at the end of the year conducted by research assistants

who were naı̈ve to study condition documented that REDI teachers, compared to their counter-

parts in the control condition, created more nurturing and supportive emotional climates, relied

on more positive behavior management practices, and used more complex language when

interacting with their children (Domitrovich, Gest, Gill, Bierman, et al., 2009).

Data Collection Procedures

This study utilized data collected at three time points: (a) baseline assessments at the start of the

preschool year, (b) postintervention assessments at the end of the preschool year, and (c) 1-year
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follow-up assessments in the spring of the kindergarten year. At each time point, trained research

assistants conducted individual child assessments. During the preschool year, assessments were

conducted at the Head Start centers in two sessions, each lasting between 30 and 45 min. In kin-

dergarten, a single assessment was conducted at the child’s school, lasting 45 to 60 min.

At the end of the preschool year, research assistants completed observations of children’s peer

interactions. Research assistants organized 12- to 15-min play sessions involving three children

randomly selected from classroom rosters, in which novel and exciting toys were provided. Each

child participated in a play session on 2 separate days. During each session, each child was

observed by his or her own research assistant, who completed a series of ratings immediately

afterward. Interrater reliability was assessed for 23% of the play sessions (intraclass correlation

coefficient >.70).

At the end of the preschool year and at the end of kindergarten, a trained research assistant

delivered and explained the rating forms to children’s teachers. After completing the ratings on

their own, teachers mailed the packets to the research office. During the preschool year, lead and

assistant Head Start teachers completed the rating forms independently, and their ratings were

averaged.

At each time point, research assistants visited the homes of the participants and conducted

individual interviews with their parents. Research assistants read all questions to parents and

recorded the parents’ answers to avoid any problems with low levels of literacy.

Measures of Preschool Intervention Effects

To assess the impact of the intervention on the proximal skills that were targeted by REDI, we

assessed change over the course of the final preschool year on constructs representing vocabu-

lary, emergent literacy skills, emotion understanding, competent social problem solving, and

positive social behavior. When possible, we tried to include measures within each construct that

were based on multiple different methods of assessment or multiple different informants, so that,

together, the measures made up a broader survey of a theoretically meaningful higher order

domain (Bollen & Lennox, 1992; Borsboom, Mellenbergh, & van Heerden, 2003). All measures

except teacher and observer ratings of positive social behavior were collected at the beginning

and end of the preschool year.

Vocabulary. The 170-item Expressive One-Word Picture Vocabulary Test (Brownell,

2000), administered with a 6-consecutive-failure ceiling, was used to assess children’s vocabu-

lary. For each item, children were required to produce a word that described pictures they were

shown (a¼ .94).

Emergent literacy skills. The 21-item Blending and 18-item Elision subscales from the

Test of Preschool Early Literacy (Lonigan, Wagner, Torgesen, & Rashotte, 2007) were used

to assess children’s emergent literacy skills. The Blending subscale required children to point

to the picture that best captured the combination of two words or sounds, such as hot and

dog (a¼ .86). The Elision subscale required children to point to the picture that represented part

of a deconstructed word, such as snowshoe without shoe (a¼ .83). Scores on the two subscales

(r¼ .50, p< .001) were standardized and averaged together.

HEAD START REDI 1005
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Emotion understanding. Two measures assessed emotion understanding. On the Assess-

ment of Children’s Emotion Skills (Schultz, Izard, & Bear, 2004), children determined whether

the facial expressions in 12 photographs reflected happy, mad, sad, scared, or neutral feelings

(a¼ .57). On the Emotion Recognition Questionnaire (Ribordy, Camras, Stafani, & Spacarelli,

1988), children listened to 16 stories describing boys or girls in emotionally evocative situations

and identified feelings by pointing to pictures of happy, mad, sad, or scared faces (a¼ .63).

Scores on the two subscales (r¼ .42, p< .001) were standardized and averaged.

Competent social problem solving. An open-ended version of the Challenging Situations

Task (Denham, Bouril, & Belouad, 1994) was used to assess children’s competent social prob-

lem solving. Children were presented with four vignettes describing peer problems and asked

how they would respond. Sample items were ‘‘What would you do if someone hit you?’’ and

‘‘If you wanted to play Legos and someone said ‘No,’ what would you do?’’ Responses were

assigned to broad categories at the time of the interview (e.g., competent, aggressive, or inept)

and were later recoded by a second research assistant to establish interrater reliability (j¼ .94).

The number of competent solutions, reflecting appropriate assertion or calm negotiation, was

summed across the four scenarios (a¼ .68).

Positive social behavior. Two measures, rated by observers (after the structured play ses-

sions), teachers, and parents, were used to assess children’s positive social behavior. The Social

Competence Scale (Conduct Problems Prevention Research Group, 1990) included 13 items

about prosocial behavior and emotion regulation, such as sharing, helping others, and resolving

peer problems independently. Each item was rated on a 6-point Likert scale with response

options ranging from never to almost always (a¼ .88, .94, and .87 for observers, teachers,

and parents, respectively). An adapted version of the Teacher Observation of Child

Adaptation–Revised (Werthamer-Larsson, Kellam, & Wheeler, 1991) included seven items

about aggressive and oppositional behavior, such as ‘‘stubborn,’’ ‘‘yells at others,’’ and ‘‘fights

with other children.’’1 Each item was rated on a 6-point Likert scale with response options ran-

ging from never to almost always (a¼ .92, .95, and .86 for observers, teachers, and parents,

respectively). At the beginning of the preschool year, parent ratings of social competence and

aggressive behavior, reverse scored (r¼ .68, p< .001), were standardized and averaged to form

a composite measure of positive social behavior. At the end of preschool, observer, teacher, and

parent ratings of social competence and aggressive behavior, reverse scored (a¼ .71), were

standardized and averaged to form the composite measure.

Measures of Academic and Behavioral Outcomes in Kindergarten

To assess the indirect effect of the REDI intervention on distal outcomes, we assessed function-

ing across domains of academic and social-emotional skills, focusing on reading achievement,

learning engagement, and positive social behavior. All distal outcomes were assessed at the

end of kindergarten, 1 year after the REDI intervention had ended.

1The version of this measure for teachers also included six items about relational aggression (Crick, Casas, & Mosher,

1997).
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Reading achievement. Three measures were used to assess children’s reading achieve-

ment. The 36-item Print Knowledge subscale of the Test of Preschool Early Literacy (Lonigan

et al., 2007) assessed children’s ability to identify and name letters and words (a¼ .97). The

63-item Phonemic Decoding subscale of the Test of Word Reading Efficiency (Torgesen,

Wagner, & Rashotte, 1999), which evaluated phonemic knowledge and word attack skills,

required children to sound out as many nonwords as they could in 45 s. The 100-item Story

Recall subscale from the Woodcock-Johnson III: Tests of Achievement (Woodcock, McGrew,

& Mather, 2001), administered and scored according to standard protocols, assessed listening

skills and comprehension of narrative structure by asking children to repeat back increasingly

complex stories. These three tests (a¼ .60) were standardized and averaged to provide a general

assessment of the literacy skills underlying reading achievement in kindergarten.

Learning engagement. Two measures, based on teacher reports, were used to assess

children’s learning engagement at school. The School Readiness Questionnaire, developed

for the REDI intervention trial, included 14 items about children’s intellectual curiosity and

self-discipline, such as ‘‘Seems enthusiastic about learning new things’’ and ‘‘Can follow rules

and routines.’’ Each item was rated on a 6-point Likert scale with response options ranging from

strongly disagree to strongly agree (a¼ .96). The Inattention subscale of the Attention Deficit

Hyperactivity Disorder Rating Scale (DuPaul, 1991) included eight items about children’s

difficulty concentrating on their school work, such as ‘‘Is easily distracted’’ and ‘‘Has trouble

following directions.’’ Each item was rated on a 4-point Likert scale with response options

ranging from not at all to very much (a¼ .93). After the Inattention subscale was reverse scored,

the two measures (r¼ .78, p< .001) were standardized and averaged.

Positive social behavior. The same rating scales of social competence and aggressive

behavior that were used to assess positive social behavior during the preschool year were used

to assess positive social behavior in kindergarten. At this time point, however, only teachers and

parents completed the two sets of ratings (a¼ .76).

RESULTS

As reported previously (Bierman, Domitrovich, et al., 2008), extensive comparisons of children

in the Head Start REDI and Head Start control conditions revealed no statistically significant

baseline differences. The randomization process appeared to create comparable groups of

children prior to the intervention period.

Means and standard deviations for the variables included in this study are presented

separately for children in the REDI intervention and control conditions in Table 1. To achieve

one value that represented how much change had occurred during the Head Start year for each

domain of child functioning, we computed residualized gain scores. Each end–of–Head Start

outcome variable (e.g., vocabulary, emergent literacy skills, emotion understanding, competent

social problem solving, and positive social behavior) was regressed on the baseline beginning–

of–Head Start assessment of the same construct. Simple t tests indicated statistically significant

differences in group means across the REDI intervention and control conditions for change

in vocabulary, emergent literacy skills, emotion understanding, competent social problem

solving, and positive social behavior during Head Start. In each case, the children in the REDI
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intervention showed more positive adaptation than the children in the usual practice Head

Start control group. There was also a significant difference in group means for positive social

behavior at the end of kindergarten.

Correlations among study variables, reflecting within-domain coherence in growth processes,

are presented in Table 2. Growth in vocabulary was significantly associated with growth in

emergent literacy skills but not with growth in the indices of social-emotional development.

Likewise, growth in emotion understanding and competent social problem solving was signifi-

cantly associated with growth in positive social behavior. In a few cases, cross-domain asso-

ciations were evident. For example, growth in emergent literacy skills was significantly

associated with growth in emotion understanding and competent social problem solving.

TABLE 1

Means (SD) for Study Variables

Variable N Head Start as usual Head Start REDI

Change during Head Start

Vocabulary 332 –.12 (1.01) .11 (0.98)�

Emergent literacy skills 335 –.26 (0.97) .22 (0.98)���

Emotion understanding 335 –.19 (1.02) .16 (0.96)��

Competent social problem solving 332 –.19 (0.86) .17 (1.08)���

Positive social behavior 345 –.17 (1.07) .15 (0.91)��

Kindergarten outcomes

Reading achievement 334 .01 (1.00) –.01 (1.00)

Learning engagement 322 –.10 (0.98) .10 (1.01)

Positive social behavior 338 –.14 (0.97) .12 (1.01)�

Note. Because almost all measures were composites of multiple other measures, they all were standardized with

a mean of 0 and a standard deviation of 1. Thus, a negative score does not necessarily indicate that children got worse.

It could mean that they did not improve as much as other children in the sample. Asterisks represent statistically signifi-

cant mean differences between children in the REDI intervention and control conditions.
�p< .05. ��p< .01. ���p< .001.

TABLE 2

Correlations Among Study Variables

Variable 1 2 3 4 5 6 7 8

Change during Head Start

1. Vocabulary —

2. Emergent literacy skills .21��� —

3. Emotion understanding .07 .18��� —

4. Competent social problem solving .02 .14�� .10 —

5. Positive social behavior .07 .08 .15�� .14�� —

Kindergarten outcomes

6. Reading achievement .22��� .22��� .26��� .19��� .13� —

7. Learning engagement .14� .19��� .18��� .14� .29��� .40��� —

8. Positive social behavior .09 .08 .13� .08 .36��� .19��� .59��� —

�p< .05. ��p< .01. ���p< .001.
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Modeling Processes of Intervention-Facilitated Change

A central goal of this study was to examine the process of change and to determine the extent to

which gains in the proximal language=emergent literacy and social-emotional skills targeted dur-

ing the Head Start year accounted for improvements in children’s kindergarten outcomes. To do

this, we followed procedures appropriate for situations in which there are multiple possible med-

iators and data are nested (MacKinnon, 2008). Full information maximum likelihood was used

in estimating all models to minimize any biases that might have resulted from missing data.

Intervention effects on Head Start outcomes. The first stage of data analysis involved

estimating the effect of the REDI intervention on each of the five residualized gain scores that

represented the proximal targeted outcomes. These multilevel models, in which children were

nested within their Head Start classrooms and child sex and race served as covariates, were

similar but not identical to models estimated previously (Bierman, Domitrovich, et al., 2008).

They served to demonstrate that the REDI intervention had a positive impact on child function-

ing across the academic and social-emotional domains.

Results from this stage of data analysis confirmed that relative to children in the usual practice

control group, children in the REDI intervention condition experienced greater growth in

vocabulary (b¼ .25, p< .05), emergent literacy skills (b¼ .49, p< .001), emotion understand-

ing (b¼ .36, p< .01), competent social problem solving (b¼ .36, p< .01), and positive social

behavior (b¼ .33, p< .01). Because all residualized gain scores were standardized with a mean

of 0 and a standard deviation of 1, the parameter estimates can be interpreted as approximate

effect sizes. These initial analyses confirm that the REDI intervention fostered accelerated

growth in a wide range of both academic and social-emotional skills during the preschool year.

Tests of robustness revealed no significant differences in parameter estimates across European

American, African American, or Latino American children.

Relations between change in Head Start and functioning in kindergarten. In the

second stage of data analysis, we estimated the unique effects of growth in these academic

and social-emotional skills during Head Start on child functioning in kindergarten. These multi-

level models, in which children were again nested within their Head Start classrooms and child

sex and race served as covariates, included an indicator of treatment status to control for the

direct effect of the REDI intervention, in addition to the five residualized gain scores represent-

ing growth in academic and social-emotional skills during Head Start.

The multilevel model predicting kindergarten reading achievement is summarized and

depicted in Figure 1. Four of the five residualized gain scores assessing growth during

Head Start emerged as statistically significant and unique predictors of reading achievement

in kindergarten: growth in vocabulary during Head Start (b¼ .18, p< .001), growth in emergent

literacy skills (b¼ .14, p< .01), growth in emotion understanding (b¼ .20, p< .001), and

growth in competent social problem solving (b¼ .17, p< .01). Gains in each of these proximal

intervention targets during Head Start made independent predictions to kindergarten reading

achievement when the effects of the other proximal intervention targets were controlled. Tests

of mediation with asymmetric confidence intervals (MacKinnon, Fritz, Williams, & Lockwood,

2007) indicated that the REDI intervention had a significant indirect effect on reading achieve-

ment in kindergarten as a result of its initial effect on change in vocabulary during Head

Start (l¼ .05, p< .05, 95% asymmetric confidence interval for the mediated effect
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[CI]¼ .002–.10), its effect on emergent literacy skills during Head Start (l¼ .07, p< .01,

CI¼ .02–.13), its effect on emotion understanding during Head Start (l¼ .07, p< .01,

CI¼ .02–.14), and its effect on competent social problem solving during Head Start (l¼ .06,

p< .01, CI¼ .02–.12). Tests of robustness revealed no significant differences in relations for

European American, African American, or Latino American children.

The multilevel model predicting kindergarten learning engagement is summarized and

depicted in Figure 2. In this case, three of the five residualized gain scores emerged as statisti-

cally significant and unique predictors: growth in emergent literacy skills during Head Start

(b¼ .14, p< .01); growth in emotion understanding (b¼ .11, p< .05); and growth in positive

social behavior (b¼ .26, p< .001), which was the most powerful predictor of learning engage-

ment in kindergarten. Tests of mediation indicated that the REDI intervention had a significant

indirect effect on learning engagement in kindergarten as a result of its initial effect on growth in

these targeted skills during Head Start: emergent literacy skills (l¼ .07, p< .01, CI¼ .02–.13),

emotion understanding (l¼ .04, p< .05, CI¼ .003–.09), and positive social behavior (l¼ .09,

p< .05, CI¼ .02–.17). Tests of robustness revealed that growth in emergent literacy skills

during Head Start uniquely predicted learning engagement in kindergarten for European

American children but not African American children, whereas growth in emotion understand-

ing uniquely predicted learning engagement for African American children but not European

American children.

FIGURE 1 Mediated intervention effects on reading achievement. �p< .05. ��p< .01. ���p< .001.
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Finally, the multilevel models predicting kindergarten positive social behavior are summar-

ized and depicted in Figure 3. In contrast to the results for reading achievement and learning

engagement, in this case only one residualized gain score emerged as a statistically significant

and unique predictor of positive social behavior: change in positive social behavior during Head

Start (b¼ .35, p< .001). The test of mediation indicated that the REDI intervention had a sig-

nificant indirect effect on positive social behavior in kindergarten as a result of its initial effect

on change in positive social behavior during Head Start (l¼ .12, p< .05, CI¼ .03–.22). Tests of

robustness revealed no significant differences in relations for European American, African

American, or Latino American children.

DISCUSSION

Funded by the Interagency School Readiness Consortium, the REDI program had as its central

goal to test the viability and impact of an integrated school readiness intervention targeting the

dual domains of language=emergent literacy skills and social-emotional competencies. A related

goal was to explore processes of change and identify mechanisms of action by which the pre-

school intervention fostered later academic achievement and school adjustment. Addressing

these goals, this study examined links between gains in the proximal skills targeted by REDI

during preschool and sustained effects on children’s functioning in kindergarten.

FIGURE 2 Mediated intervention effects on learning engagement. �p< .05. ��p< .01. ���p< .001.
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The results document that the gains children made during preschool continued to predict their

functioning 1 year later, after they had transitioned from Head Start to elementary school.

Within-domain effects were evident: Gains in children’s vocabulary and emergent literacy skills

during Head Start predicted reading achievement in kindergarten, and gains in positive social

behavior during Head Start predicted positive social behavior in kindergarten. In addition,

cross-domain effects emerged. Specifically, Head Start gains in emotion understanding and com-

petent social problem solving uniquely predicted reading achievement in kindergarten, adding

to concurrent gains from vocabulary and emergent literacy skills. Similarly, preschool gains

in both cognitive skills (e.g., emergent literacy skills) and social-emotional skills (e.g., emotion

understanding and positive social behavior) each uniquely predicted learning engagement in

kindergarten.

The mediation analyses document the mechanisms of action by which the REDI preschool

intervention fostered later school adjustment and attainment. They indicate that REDI contribu-

ted to kindergarten gains in reading achievement, learning engagement, and positive social beha-

vior largely by accelerating preschool gains in the proximal skills that were targeted by the

intervention (e.g., vocabulary, emergent literacy skills, emotion understanding, competent social

problem solving, and positive social behavior).

These findings validate the logic model of the Head Start REDI program (Bierman, Domitro-

vich, et al., 2008) and the approach to early childhood education promoted by the Interagency

FIGURE 3 Mediated intervention effects on positive social behavior. �p< .05. ��p< .01. ���p< .001.
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School Readiness Consortium (Griffin, 2010). They demonstrate that evidence-based social-

emotional curricula, when implemented well and integrated with lessons promoting language=
emergent literacy skills, foster later social adjustment and learning engagement in

kindergarten and also accelerate the development of academic skills.

Furthermore, the findings suggest that promoting language and emergent literacy skills alone,

without attending to the social-emotional competencies of children from low-income families,

would be less effective than following the integrated approach used by REDI. Gains in language

and emergent literacy skills alone did not predict improved behavioral adjustment in kindergar-

ten; positive social behavior in kindergarten was specifically related to gains in positive social

behavior that occurred during preschool.

These findings, which validate the inclusion of high-quality, evidence-based social-emotional

programming in preschools serving economically disadvantaged children, are consistent with

findings from a meta-analysis conducted by Durlak, Weissberg, Dymnicki, Taylor, and

Schellinger (2011). Across 35 individual studies implemented in school settings, the provision

of universal social-emotional learning programs resulted in substantial improvements in

children’s academic achievement, with effect sizes ranging from .15 to .39, and positive social

behavior. The present study extends downward those findings, suggesting that a curriculum that

integrates social-emotional learning during preschool can have similar wide-ranging effects on

children’s adaptation.

Cross-Domain Effects: The Value of Targeting Specific Social-Emotional Skills

The present findings also provide validation for the particular social-emotional skills targeted

in the Preschool PATHS program: emotion understanding, competent social problem solving,

prosocial behavior, and self-control of aggressive impulses. These proximal targets of PATHS

made unique predictions to children’s kindergarten adjustment.

From a theoretical perspective, there are multiple reasons to anticipate that gains in these

particular social-emotional skills during preschool could affect subsequent functioning in kinder-

garten. For example, Preschool PATHS specifically targets emotion understanding based on

developmental research linking the capacity to recognize and label feelings with the capacity

for empathy and emotional self-regulation (Bierman & Erath, 2006; Denham, 2006; Izard,

2002). To help children gain emotion understanding, the program includes lessons that present

photographs and stories to illustrate and describe different feelings and associated causes.

Teachers are encouraged to model and reflect emotions (e.g., emotion coaching), and children

are encouraged to use small cards illustrating emotions (e.g., feeling faces) to assist them in

describing their own feelings and recognizing the feelings of others.

In the REDI program, the language and understanding of emotion was also reinforced in the

dialogic reading stories that were selected to parallel PATHS content. The capacity to use

language to describe internal affective states allows children to redirect emotional arousal into

adaptive activity and thus inhibit reactive aggressive behavior (Izard, 2002). Naming emotions

facilitates cognitive control by changing the location of neural processing from the amygdala to

the prefrontal cortex (Lieberman et al., 2007). In addition, the capacity to share feelings verbally

allows children to better understand the feelings of others, fostering interpersonal sensitivity and

peaceful conflict management (Denham, 2006; Domitrovich et al., 2007).
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To foster prosocial behavior and competent social problem solving, Preschool PATHS les-

sons introduce core friendship themes (e.g., lessons on caring and sharing) along with explicit

training in self-control (e.g., ‘‘When upset, take a deep breath to calm down, then say the

problem and how you feel’’) and competent social problem solving (Domitrovich et al.,

2005). Teachers are coached to help children calm down and use social problem-solving dia-

logue during naturally occurring peer interactions in the classroom (Domitrovich, Gest, Gill,

Jones, & DeRouise, 2009). Prosocial skills (e.g., helping, sharing, taking turns), inhibitory con-

trol of aggressive impulses, and competent social problem solving support children as they

initiate and sustain positive peer interactions during the preschool years (Bierman & Erath,

2006; Coolahan, Fantuzzo, Mendez, & McDermott, 2000).

Positive peer engagement, in turn, fosters enhanced learning engagement and constructive

classroom participation (Coolahan et al., 2000; Ladd et al., 1999). Conversely, aggressive beha-

vior problems in kindergarten disrupt and impair learning (Campbell, 2006; Vaughn, Hogan,

Lancelotta, Shapiro, & Walker, 1992). When children experience rejection by their peers or con-

flict with their teachers as a result of aggressive or oppositional behavior, they are less likely to

work independently and comply with classroom rules and responsibilities, creating low levels of

participation that attenuate academic achievement.

The development of the executive regulatory system during the preschool years may also

account for some of the cross-domain effects linking the social-emotional skills targeted by

PATHS with improved cognitive readiness for school (Blair, 2002). During the preschool years,

executive function skills, including working memory, inhibitory control, and attention set shift-

ing, show accelerated development and function to modulate emotional arousal and regulate

attention and impulse control (Blair, 2002; Riggs, Greenberg, Kusche, & Pentz, 2006). Function-

ally speaking, these skills enhance children’s capacity for goal-oriented learning and flexible

problem solving and support the acquisition of emergent literacy and math skills (Welsh, Nix,

Blair, Bierman, & Nelson, 2010). Developmental research suggests reciprocal relations among

emotion understanding, emotion control, cognitive understanding, and cognitive control during

the preschool years (Leerkes, Paradise, O’Brien, Calkins, & Lange, 2008). In one of the other stu-

dies funded by the Interagency School Readiness Consortium, an intervention focused on provid-

ing Head Start teachers with positive behavioral support affected children’s self-regulation skills,

which partially mediated gains in academic skills (Raver et al., 2011). This lends further credence

to the possibility that the development of executive function skills accounts for some of the

cross-domain effects linking social-emotional skill acquisition to gains in academic achievement.

The Developmental Context of Poverty and Integrated Preschool Interventions

Children growing up in poverty are particularly vulnerable to delays in the skills needed for

school readiness: More than 40% of children in Head Start demonstrate delayed language skills

and social skills, and more than 20% exhibit high rates of disruptive behavior problems that

undermine school adjustment (Kaiser, Hancock, Cai, Foster, & Hester, 2000; Macmillan,

McMorris, & Kruttschnitt, 2004; Ritsher, Warner, Johnson, & Dohrenwend, 2001). Up to

30% of children in Head Start have clinically significant behavior problems (Qi & Kaiser,

2003), and more than 10% display aggressive and antisocial behavior at least once a day

(Kupersmidt, Bryant, & Willoughby, 2000).
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Compared to children from higher income families, children growing up in poverty often

experience lower-quality learning opportunities within the home and in early child care and pre-

school settings. They also tend to have more negative interpersonal relationships (Hart & Risley,

1995; Lengua et al., 2007). Exposure to early adversity has a negative impact on the develop-

ment of the executive regulatory system. Children who experience extreme adversity in their

early years, such as maltreatment or severe neglect, show increased levels of attention problems,

emotion dysregulation, and language delays (Cicchetti, 2002). For these reasons, programs like

Head Start REDI that integrate evidence-based curriculum components and teaching practices

to promote social-emotional as well as language=emergent literacy skill development are

particularly important.

Study Strengths and Limitations

Several features of the Head Start REDI study design enhanced our capacity to explore the pre-

ventive intervention mechanisms of action. First, the study included a large sample of children

who were diverse in terms of ethnicity and the rural and urban contexts in which they lived.

Second, most of the children lived in poverty and therefore were more likely to display low

levels of academic and social-emotional school readiness, enhancing the potential effects of a

preventive intervention. Third, this study utilized a randomized controlled design and evaluated

the impact of an intervention that was delivered in real-world settings. Because the control group

included children in similar Head Start classrooms using standard High=Scope or Creative

Curriculum, there is increased confidence that study findings can be attributed to the specific

REDI program rather than to more general features associated with the Head Start preschool

experience. Fourth, multiple measures were used to assess gains in child skills and kindergarten

outcome (e.g., direct assessments as well as teacher, parent, and observer ratings). It is important

to note that most of these measures were unbiased: Although Head Start teachers knew the inter-

vention status of particular children, neither research assistants nor kindergarten teachers had

access to this information. Fifth, because we examined how simultaneous changes in multiple

domains of child functioning during the Head Star year affected kindergarten outcomes, the rela-

tions we identified statistically controlled for most related constructs and thus were unique.

Despite these strengths, this study also has limitations. First, as is evident from Table 1, there

was not a statistically significant difference in means for children in the REDI intervention and

control conditions on the measures of reading achievement and learning engagement in kinder-

garten. More nuanced assessments of the kindergarten outcomes of children who received REDI

show sustained intervention effects on some specific literacy skills (e.g., phonemic decoding)

and some specific learning behaviors in kindergarten (Bierman et al., in press), but these effects

were not broad enough to emerge as significant differences in the composite measures examined

in the present study. Although such differences are not necessary to test for mediated or inter-

vening variable effects (MacKinnon, 2008; MacKinnon, Lockwood, Hoffman, West, & Sheets,

2002), the lack of differences complicates interpretation and may indicate the presence of

moderation. Although we know that most results did not vary by child race, prior analyses

suggest that sustained REDI intervention effects on kindergarten learning engagement may be

specific to children who matriculated at lower-quality elementary schools (Bierman et al., in

press). Second, the experimental design of our intervention trial does not allow for claims of
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causation regarding how changes in functioning during Head Start might be related to kinder-

garten outcomes; other changes during Head Start that were not assessed in this study could

be responsible for the kindergarten outcomes (Lynch, Cary, Gallop, & Ten Have, 2008). Third,

the effect sizes in this study were often small.2 Finally, the relations among measures within

some higher order constructs were lower than ideal.

Summary and Implications

This study found that gains in social-emotional skills during preschool uniquely predicted read-

ing achievement and learning engagement at the end of kindergarten, even after concurrent pre-

school gains in academic skills were accounted for. The blending of intervention strategies to

promote language=emergent literacy skills and social-emotional competencies had additive

and synergistic effects on kindergarten adjustment.

In general, integrating proven practices that target multiple risk and protective factors into

coherent models may increase the impact of universal prevention strategies (Domitrovich

et al., 2010). A well-specified, evidence-based preschool curriculum that fosters language=
emergent literacy and social-emotional skills in an intentional and integrated manner can have

beneficial effects for economically disadvantaged children across domains of functioning.
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