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Research Findings: Recent research has validated the power of evidence-based preschool

interventions to improve teaching quality and promote child school readiness when implemented

in the context of research trials. However, very rarely are follow-up assessments conducted with

teachers in order to evaluate the maintenance of improved teaching quality or sustained use of

evidence-based curriculum components after the intervention trial. In the current study, we collected

follow-up assessments of teachers 1 year after their involvement in the REDI (REsearch-based,

Developmentally Informed) research trial to evaluate the extent to which intervention teachers

continued to implement the REDI curriculum components with high quality and to explore possible

preintervention predictors of sustained implementation. In addition, we conducted classroom obser-

vations to determine whether general improvements in the teaching quality of intervention teachers

(relative to control group teachers) were sustained. Results indicated sustained high-quality imple-

mentation of some curriculum components (the Promoting Alternative THinking Strategies curricu-

lum) but decreased implementation of other components (the language=literacy components).

Sustained intervention effects were evident on most aspects of general teaching quality targeted

by the intervention. Practice or Policy: Implications for practice and policy are discussed.
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Early education has become a primary strategy for reducing the disparities in school readiness

associated with poverty, with the goal of fostering the long-term academic success of economi-

cally disadvantaged children (Burchinal, Peisner-Feinberg, Pianta, & Howes, 2002; Ramey &

Ramey, 2004). During the past 10–15 years, a number of rigorous randomized trials have

demonstrated that enhancing preschool curricula with evidence-based practices improves school

readiness in areas of emergent literacy and numeracy skills (Lonigan, 2006; Sarama & Clements,

2009) and in areas of social-emotional development and learning behaviors (Bierman,

Domitrovich, & Darling, 2009; Joseph & Strain, 2003). In addition, professional development

activities (e.g., workshops, coaching, videotaped feedback) have proven effective at improving

the quality of preschool teaching and teacher–student interactions, which in turn improve child

school readiness (Fox & Hemmeter, 2009; Pianta, Mashburn, Downer, Hamre, & Justice, 2008).

Although a number of evidence-based interventions have demonstrated the potential to

improve teaching quality and enhance children’s school readiness, very few preschool studies

have collected follow-up assessments on teachers after the intervention trial in order to assess

the maintenance of gains in teaching quality and evaluate the sustained implementation of the

curriculum. These are important issues, given that evidence-based interventions can have a sig-

nificant impact on child outcomes over time only if they are maintained with high-quality

implementation (Durlak & DuPre, 2008). Research in other areas of prevention and educational

interventions with older children suggest that the goal of sustained, high-fidelity program

implementation is difficult to attain; evidence-based interventions often fade quickly or are

replaced by alternative programs after initial funding and implementation support is withdrawn

(Elias, Zins, Graczyk, & Weissberg, 2003; Florian, 2001).

The present study contributes to this emerging research literature in early education interven-

tions by examining follow-up assessments of teachers who participated in the randomized trial

of the Head Start REDI (Research-based, Developmentally Informed) project, which included

evidence-based preschool curriculum components and professional development support to

enhance teaching quality. One year after the research trial, we revisited teachers who had partici-

pated in the research trial in the intervention or usual practice control group and examined the qual-

ity of their teaching in areas of REDI focus. Within the intervention group, we also evaluated the

sustained high-quality implementation of two types of intervention components (social-emotional

and literacy programming). Teacher and program characteristics measured prior to the research

trial along with the quality of program implementation during the research trial were evaluated

as predictors of sustained REDI program implementation at the follow-up assessment.

THE IMPORTANCE OF COLLECTING FOLLOW-UP ASSESSMENTS OF
TEACHING PRACTICES

Evidence-based interventions are typically introduced into school settings during an initial,

time-limited period when funding is allocated to support professional development and

implementation fidelity. During this initial phase, teachers receive program materials and work-

shop training and often receive ongoing coaching as they implement the intervention. Child out-

comes are collected at the end of this intervention trial. Preschool intervention research often

includes follow-up assessments of the children involved to determine the longevity of inter-

vention benefits. However, follow-up assessments of teachers are rare in the early education
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research literature (see also Florian, 2001). Schools expect that teachers will maintain the skills

gained in professional development and that curricular enhancements will become institutiona-

lized and integrated into their permanent practice, particularly if they are valued by the teachers

and program—yet rarely are levels of sustained impact actually measured.

Studies examining the sustainability of evidence-based preschool interventions are extremely

rare; however, several studies have examined the sustainability of school-based interventions

at the elementary or secondary school level, providing a basis for conceptualizing the challenge.

As reviewed briefly here, these studies on older school populations suggest that sustained

improvements are difficult to attain, as most evidence-based interventions decline in quality over

time (Elliott & Mihalic, 2004; Han & Weiss, 2005). For example, Elias et al. (2003) examined

the sustainability of evidence-based social-emotional curricula in schools and found that only 6

of 14 sites were still using the programs 5 years after their introduction. Even when programs

continue to use evidence-based curricula, changes often occur in the implementation quality,

reducing the positive impact on child outcomes (Dane & Schneider, 1998; Durlak & DuPre,

2008). For example, a follow-up study of Life Skills Training, a school-based prevention pro-

gram, found that teachers rarely implemented the program as written (Dusenbury, Brannigan,

Hansen, Walsh, & Falco, 2005). Although adaptations may sometimes enrich the program

and enhance impact, often adaptations involve reductions in intervention intensity or modifica-

tions of core program components, thereby limiting impact (Elliott & Mihalic, 2004).

In an educational intervention, program impact is affected not only by the adherence to the

intervention components (e.g., teaching the program content) but also by the quality with which

intervention lessons are delivered (Dane & Schneider, 1998). The present follow-up study used

coach ratings to assess the ongoing implementation of the REDI curriculum components in the

intervention classrooms. Coaches made these ratings after reviewing teacher lesson plans, talk-

ing with teachers about their use of the program (frequency of use, degree of modification), and

observing lessons being taught. Thus, the measure of program sustainability used here was a sum

score that reflected teacher-reported intervention adherence as well as coach observations of

implementation quality.

In addition to the delivery of the specific curriculum lessons, the REDI intervention also utilized

professional development activities designed to improve the quality of more general teaching

practices, particularly teachers’ emotional support, positive behavioral management strategies, and

language use in the classroom. Attempts to improve these aspects of general teaching quality were

motivated by early childhood research suggesting that these aspects of teaching quality play a

primary role in fostering child skill development and school readiness (Burchinal et al., 2002;

Mashburn & Pianta, 2006; Pianta et al., 2008). Whereas assessments of the sustained use of the inter-

vention program could be measured only in the intervention classrooms, the more general aspects of

teaching quality were observed in both the intervention and control classrooms. In addition, factors

that might predict sustained use of the REDI curriculum components were explored.

FACTORS INFLUENCING SUSTAINED PROGRAMMING

Previous research suggests that several factors may facilitate (or undermine) the sustainability of

evidence-based programs. Conceptually speaking, these factors can be grouped into two major

categories. As described in more detail later, the first group includes factors that reflect a
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program’s readiness for new program implementation, which include (a) the organizational

climate, quality of supervisory support, and general morale of the teaching staff (Gottfredson,

Jones, & Gore, 2002); (b) teacher knowledge and understanding of principles of early childhood

education, reflected in their formal education levels (Vaughn, Klingner, & Hughes, 2000); and

(c) teacher skills, reflected in the preintervention quality of teaching practices (Gottfredson et al.,

2002). The second group of factors has to do with the quality of teacher experiences with pro-
gram implementation during the inaugural year, including teacher evaluations of the intervention

(Han & Weiss, 2005), and the quality with which teachers initially learned and implemented the

intervention (Han & Weiss, 2005; Vaughn et al., 2000).

Readiness for Program Implementation

Findings from comprehensive school reform studies suggest that disordered school and

classroom environments impede the implementation of new reforms and thereby reduce positive

program outcomes (Gottfredson et al., 2002). Limited organizational capacity, in the form of

poor staff morale, a history of failed programs, and a sense of resignation, has been associated

with difficulty implementing and sustaining innovations. In contrast, teachers may invest more

effort in the sustained implementation of a new program when they feel supported and empow-

ered by the program to do so (Dusenbury, Brannigan, Falco, & Hansen, 2003; Greenberg,

Domitrovich, Graczyk, & Zins, 2005; Scheirer, 2005).

Teacher education and skill levels may also affect their readiness for sustained program

implementation. In Head Start and other early childhood settings, teachers vary considerably

in the amount of formal education they have, ranging from a high school education to bachelor’s

or master’s degrees. Teacher education has been linked with the overall quality of care in a num-

ber of early childhood studies (Blau, 2000; de Kruif, McWilliam, Ridley, & Wakely, 2000) and

may enable teachers to engage in more comprehensive and sophisticated implementation of

research-based interventions and teaching practices (Whitehurst & Lonigan, 1998). In a prior

study of the REDI program, Domitrovich, Gest, Jones, Gill, and Sanford DeRousie (2010) found

that teacher education enhanced the quality of REDI program implementation during the

research trial, suggesting that it might also facilitate sustained program use. In addition, a teacher

who runs a well-managed and organized classroom may be better able to successfully navigate

the challenges associated with implementing a new curriculum than a teacher who is struggling

to maintain order or is less systematic in his or her approach to teaching (Hughes, Cavell,

Meehan, Zhang, & Collie, 2005). In addition, teachers who already have a solid foundation

in core teaching skills, such as warm and sensitive responding, positive discipline practices,

and rich and varied language use, may find it easier to sustain the implementation of

evidence-based curriculum components that utilize these skills.

Experiences With Program Implementation

In addition to their general skills, teachers’ specific experiences with a particular intervention

program may affect the degree to which and the quality with which they sustain the use of that

intervention. For example, teacher beliefs about the perceived effectiveness and acceptability of

an intervention may affect their efforts at sustainability (Greenberg et al., 2005; Klinger,

REDI SUSTAINABILITY 1197
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Vaughn, Hughes, & Arguelles, 1999; Scheirer, 2005). When teachers perceive positive effects of

a new teaching practice, they may be more willing to change their practices and embrace a new

curriculum (Clarke & Hollingsworth, 2002; Han & Weiss, 2005). Curriculum acceptability (i.e.,

how user friendly it is, the ease of fitting it into the day, and whether the materials are seen as age

appropriate and engaging) also appears important (Florian, 2001). Indeed, in the REDI project,

teachers who perceived the intervention as congruent with their teaching style showed higher

quality implementation during the research trial compared to those who did not perceive such

congruence (Domitrovich et al., 2010).

In addition, the degree to which a teacher learns and effectively implements the intervention

during the year of introduction and training support may affect the quality of sustained program

use. Researchers have theorized that sustainability builds off of implementation, such that initial

high-fidelity implementation improves the likelihood of program sustainability (Pluye, Potvin, &

Denis, 2004; Scheirer, 2005). Moreover, the factors that predict and enhance initial implemen-

tation fidelity may also support sustained, high-fidelity implementation over time (Han & Weiss,

2005). However, to date no studies have examined directly the relationship between the initial

implementation quality of a preschool evidence-based program and the sustained use of the

curriculum components or teaching practices.

THE CURRENT STUDY

A previously published study took an initial look at the sustainability of REDI program

implementation during the year following the research trial (Sanford DeRousie & Bierman,

2012). In that study, estimates of program sustainability were derived from three types of mea-

sures (i.e., teacher ratings, qualitative interviews with teachers, and REDI coach ratings). Results

revealed variation in estimates of sustainability depending upon the method of measurement, as

teachers reported higher levels of sustained program use than did coaches, probably because the

coach ratings included judgments about the quality as well as quantity of sustained program use.

Across the different measures and sources of input, higher levels of sustained use were docu-

mented for the social-emotional curriculum (the Preschool PATHS [Promoting Alternative

THinking Strategies] Curriculum) than for the language and emergent literacy curriculum

components (interactive reading program, sound games, alphabet center).

The present study extends the examination of the REDI follow-up assessments in two ways.

First, this study explored factors that might serve as predictors of sustained high-quality curricu-

lum use. Specifically, it explored the correlations between preintervention factors reflecting

readiness for program implementation along with intervention experiences during the inaugural

year as predictors of sustained program implementation quality during the follow-up year. Given

evidence from the prior study that the social-emotional and language=literacy intervention

components were sustained at different levels, predictive correlations were examined separately

for these two curriculum domains. It was anticipated that both readiness factors and experiences

during the inaugural year of intervention would show associations with the sustained levels of

implementation quality observed during the follow-up year.

Second, this study examined general teaching practices that were a focus of the REDI inter-

vention and compared the intervention and control teachers at the follow-up assessment to evalu-

ate sustained intervention effects. Our hypothesis was that teachers would sustain the gains made

1198 BIERMAN ET AL.
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in teaching quality during the intervention year, and because these gains reflected general stra-

tegies for interacting with children in the classroom, we anticipated that they would be sustained

across domains.

METHOD

Design Overview

Head Start classrooms in three Pennsylvania counties were stratified on county location, length

of program (half or full day), student demographics (proportion of minority students), and center

size to ensure even representation in the intervention and control conditions. Within each strati-

fied group, classrooms were randomly assigned to condition. Preintervention data were collected

in the spring prior to the implementation of the intervention, and follow-up data were collected 2

years later, a year after the research trial in which the intervention was introduced.

Participants

Participants included 37 lead classroom teachers who had both preintervention and follow-up

assessment data. These teachers represented 82% of the original teachers in the REDI study;

the other 7 teachers left Head Start prior to the collection of follow-up data. One teacher was

male, and the rest were female. Most teachers were Caucasian (85% of the intervention [I] tea-

chers, 82% of the control [C] teachers). Each condition (intervention and control) also had two

African American teachers and each had one Hispanic teacher. Most teachers had a 4-year col-

lege degree (I¼ 60%, C¼ 59%); others had a Child Development Associate credential (I¼ 20%,

C¼ 35%) or high school education or equivalent (I¼ 20%, C¼ 6%). More than half of the tea-

chers had 11 or more years of teaching experience (I¼ 55%, C¼ 53%). One quarter were new

teachers with 0–5 years of prior teaching experience (I¼ 25%, C¼ 23.5%), and the others had

moderate levels of experience (6–10 years of experience; I¼ 20%, C¼ 23.5%).

Intervention Model

The intervention was delivered by classroom teachers and integrated into existing curricula (i.e.,

Creative Curriculum and High=Scope) used by the Head Start centers. To promote children’s

social-emotional development, REDI used the Preschool PATHS Curriculum (Domitrovich,

Greenberg, Kusche, & Cortes, 2005), which included brief social-emotional lessons, hands-on

extension activities, and generalized teaching strategies (such as emotion coaching, social

problem-solving dialogue) to promote child prosocial interaction and self-control. To promote

emergent literacy skills, REDI used three curriculum components: dialogic reading, sound

games, and alphabet center activities. These components required teachers to lead an interactive

reading activity daily, conduct brief sound games three times per week, and monitor children’s

skill acquisition at an enriched alphabet center. Teachers were also trained to use enriched lan-

guage (e.g., questions, reflections, rich vocabulary, and decontextualized talk) throughout the

day (for more information on the study design and child outcomes, see Bierman et al., 2008).

REDI SUSTAINABILITY 1199
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During the implementation year, teachers received all necessary materials, participated in 3

days of training shortly before the school year began, as well as participated a 1-day mid-year

booster training. Teachers also received weekly mentoring visits from a REDI coach who spent

2–3 hr per week in the classroom and 1 hr per week in a meeting outside of the classroom mod-

eling appropriate techniques and providing technical assistance and support in implementing the

curriculum (for a more detailed description of the intervention support model and teacher out-

comes, see Domitrovich et al., 2009). During the initial implementation year, teachers were com-

pensated financially for the time spent meeting with the REDI coach, which occurred outside of

the classroom as an add-on to their teaching contract.

Once the trial ended, during the year of the follow-up assessment, teachers were encouraged

by the Head Start programs to continue their use of the REDI curriculum. REDI coaches made

contact with teachers (by phone, e-mail, or classroom visits) approximately once per month to

check in and answer any questions that teachers had, but teachers no longer had formal meetings

with the coach or any financial compensation for program preparation time.

Measures

Readiness for program implementation. The organizational climate of the workplace

was assessed by teacher report, using a 13-item scale describing satisfaction with salary and ben-

efits; quality of supervision; and clarity of roles, responsibilities, and communication in their

Head Start program (Gill, Greenberg, Moon, & Margraf, 2007; a¼ .95). Teacher education

level, as reported by teachers, was coded into four categories, indicating high school (1), associ-

ate’s degree (2), 4-year college degree (3), or master’s degree (4). Preintervention teaching

quality was assessed using the classroom observation systems described next.

Teaching quality. Teaching quality was assessed in the same way at the preintervention and

follow-up assessments. At each time point, observation measures included the Classroom Assess-

ment Scoring System (CLASS; La Paro, Pianta, & Stuhlman, 2004), which assessed 10 dimen-

sions of teaching quality, each rated on a 7-point Likert scale after an observation period of 20

consecutive minutes. At each time point, four 20-min epochs were rated in each classroom

(usually on the same day). Ratings for each item were then averaged across the four epochs. Intra-

class correlations (ICCs) reflecting the interrater reliability in the field ranged from .60 to .95

across the 10 items (Mdn¼ .77). As recommended by the scale developers when these data were

collected, the 10 behavioral rating items were summarized in two scores reflecting the domains of

emotional support (positive climate, negative climate [reverse coded], teachers’ sensitivity,

overcontrol [reverse coded], and behavior management; a¼ .86) and instructional support (pro-

ductivity, concept development, instructional learning formats, quality of feedback, student

engagement; a¼ .76). At the same time, observers also completed the Teaching Style Rating Scale

(TSRS; Domitrovich, Cortes, & Greenberg, 2000). Whereas the CLASS assessed the general

quality of teacher–child interaction in the classroom, the TSRS was complementary because it

rated the behavior of each teacher separately. It also focused more specifically on the teaching

qualities that were emphasized in the REDI intervention. The TSRS included 9 items, each rated

on a 5-point scale. During the course of data collection, average interrater agreement on TSRS

items was 93% (within 1 scale point). ICCs for individual items ranged from .60 to .75

(Mdn¼ .68). Items on the TSRS were summed into three general scores: positive discipline

1200 BIERMAN ET AL.

D
ow

nl
oa

de
d 

by
 [

Pe
nn

sy
lv

an
ia

 S
ta

te
 U

ni
ve

rs
ity

] 
at

 1
2:

18
 2

4 
O

ct
ob

er
 2

01
3 



(proactive=preventive approaches; use of praise, reinforcement, and redirection; and absence of

negative discipline domain; a¼ .84), classroom management (preparedness, use of consistent

routines, and effective control and limit setting; a¼ .82), and positive emotional climate (emotion

expression, support for student emotion regulation, and emotion modeling; a¼ .71).

A second coder visited classrooms at the same time and coded teacher language use with the

Classroom Language and Literacy Environment Observation (CLEO; Holland-Coviello, 2005).

On this measure, all child-directed utterances were classified into three categories, each repre-

sented as rates per minute. The categories and ICCs reflecting their interrater reliability were

as follows: directives, reflecting commands and control statements (ICC¼ .96); questions, which

elicited information from the child (ICC¼ .95); and statements, which included all other neutral

comments, usually providing information or commenting on ongoing activities (ICC¼ .92).

Within each classroom context, observers also noted instances of decontextualized talk, defined

as utterances about people, places, or things not present (ICC¼ .97). In addition, immediately

after each observation segment, observers completed a set of eight 5-point ratings describing

the richness and sensitivity of teacher language use (e.g., vocabulary use, elaboration, cognitive

challenge, responsiveness to child initiations; a¼ .74).

Prior to data collection, separate training sessions were conducted by the CLASS developers,

the TSRS developers, and the CLEO developers. In each case, research assistants were required

to reach a criterion (80% agreement or higher, within 1 scale point) with training videotapes

before moving into the field and then were checked for observer drift over time (with interrater

reliability collected on 15%–20% of the observations).

REDI program implementation quality. During the year of the research trial, when the

REDI program was first introduced and supported in intervention classrooms, REDI coaches

completed implementation ratings on a monthly basis to assess the quality with which teachers

implemented the curriculum. After completing a set of specific ratings describing fidelity,

generalization, and child reactions, coaches rated the overall implementation quality for each

curriculum component, using a 7-point Likert scale (1¼ poor, 7¼ exemplary); this item was

used in the present study analyses. The fidelity with which each of the four REDI curriculum

components was implemented was rated separately each month; these monthly scores were then

averaged to create a single score characterizing the implementation quality of that component for

the academic year (stability over time was high for both components, ranging from a¼ .93 to

a¼ .82). Ratings for dialogic reading, sound games, and alphabet center were averaged to create

a composite score representing the overall implementation of the REDI language and literacy

program. On average, teachers achieved ratings between 4 (adequate) and 5 (strong) for imp-

lementation quality during the year of the research trial, with a mean of 4.63 for PATHS and

4.53 for literacy. (See Domitrovich et al., 2010, for more information about implementation.)

The same coach rating measure was used to assess REDI curriculum implementation during

the year of the follow-up assessment. In the spring of the year following the research trial,

coaches completed ratings to describe the extent and quality of sustainability of the REDI pro-

gram. Their ratings were based upon a classroom observation, a review of teacher logs, and

monthly check-ins with teachers. Coaches first completed a set of specific ratings describing

the fidelity and generalization of different program elements and then gave each REDI curriculum

component an overall implementation quality score on a 7-point scale (1¼ poor, 7¼ exemplary).
This item was used in the present study analyses. Sustainability of the literacy program components
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was represented by the averaged ratings for dialogic reading, sound games, and alphabet center

(a¼ .84).

Teacher perceptions of the intervention. At the end of the research implementation

year, teachers completed 13 items developed for this study describing their perceptions of the

intervention. Ratings utilized a 5-point Likert scale (1¼ virtually none, 5¼ a great deal) and

included the acceptability of the curriculum (e.g., user friendly, easy to fit into their day),

perceived effectiveness (e.g., engaging to child, positive impact), and program fit (e.g., matched

their teaching style, was valued by their Head Start administrators). Teachers completed these

ratings for each of the three literacy components, and these ratings were averaged to create a

perceptions of literacy intervention score (a¼ .93). Teachers competed the 13-item rating on

three components of the PATHS curriculum, which were averaged to create a perceptions of

PATHS intervention score (a¼ .95).

Data Collection Procedures

In the spring prior to the year of REDI research implementation and prior to randomization to inter-

vention or control condition, research assistants visited classrooms and conducted baseline observa-

tions of teaching quality. In the fall, teachers reported on their education, experience, and workplace

perceptions. During the year of the REDI research trial, coaches completed monthly ratings describ-

ing the quality of REDI implementation in the intervention classrooms. At the end of this research

trial year, teachers in the intervention classrooms completed rating forms describing their perceptions

of the intervention. Teachers were compensated financially for completing these ratings. During the

subsequent year, REDI coaches checked in with teachers monthly (by phone, e-mail, or in person),

asked about program implementation, and answered any questions teachers had. In the spring, they

conducted a classroom observation, reviewed teacher logs, and completed ratings of the quality of

sustained REDI intervention implementation. In January–March of that follow-up year (2 years after

the baseline assessments of teaching quality), observers who were naı̈ve concerning the intervention

or control condition of the teachers conducted observations to rate general teaching quality.

RESULTS

Preliminary analyses were undertaken to compare the preintervention scores of the teachers who

remained in the sample (N¼ 37) with those who left Head Start (N¼ 7) on the measures of

teacher education, experience, and teaching quality used in this study. No significant differences

emerged (all ps> .10). Correlations among the measures collected at the follow-up assessment,

including measures of sustained intervention quality and general teaching quality, are shown in

Table 1. Coach ratings of the quality of sustained implementation of PATHS and the langua-

ge=literacy intervention components were highly correlated (r¼ .82, p< .001), but in general

these ratings were not significantly correlated with the observations of general teaching quality.

The exceptions were that, at follow-up, classroom emotional climate was significantly correlated

with PATHS curriculum implementation; and classroom emotional climate, behavior manage-

ment, and positive discipline were all marginally correlated with the implementation of the

language and literacy components. These associations suggest that teachers who maintained
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the intervention with high quality in one domain (social-emotional) also tended to sustain the

intervention with high quality in the other domain (language=literacy), but this was not highly

dependent upon the teacher’s concurrent general teaching skills.

Also evident in these correlations is that on average, associations among the different

teaching practices measured in this study were positive and moderate in value, although a

few measures showed strong associations (e.g., emotional support on the CLASS and classroom

management and positive discipline on the TSRS each had r> .70). These findings suggest that

the indices of teaching quality studied here tended to covary but also represented semidistinct

domains of teaching quality.

Sustainability of the Social-Emotional and Language=Literacy Curriculum
Components

Focusing only on the intervention classrooms, we tested the hypothesis that intervention teachers

would continue to implement the social-emotional (PATHS Curriculum) and language=literacy

(dialogic reading, sound games, alphabet center) curriculum components at rates equivalent to

those exhibited during the research trial. A comparison of the means revealed consistency in

the implementation quality of PATHS during the year of the research trial (M¼ 4.63, SD¼
.71) and the year of the follow-up assessment (M¼ 4.55, SD¼ .90). A paired t test confirmed

no significant differences in the implementation quality across the two time points, t(19)¼
0.47, p> .10. In contrast, the mean level of sustainability for the literacy components of REDI

in the year following the research trial was 3.94 (SD¼ .49). A paired t test revealed that this

TABLE 1

Correlations Among Measures Collected at the Follow-Up Assessment

Variable 1 2 3 4 5 6 7 8 9 10 11

Intervention quality

1. PATHS — .82�� .50� .14 .07 .22 .08 .13 �.20 �.33 .21

2. Literacy — .42y .20 .41y .39y .13 .19 �.08 �.29 .28

Teaching quality

3. Emotional climatea — .35� .38� .43�� .59�� .28y .17 .18 .48��

4. Emotional supportb — .86�� .75�� .65�� .29y .45� .30y .58��

5. Classroom managementa — .75�� .70�� .35� .43�� .29y .65��

6. Positive disciplinea — .49�� .47�� .42�� .45�� .70��

7. Instructional supportb — .40� .31y .13 .48��

8. Statementsc — .39� �.01 .55��

9. Questionsc — .46�� .59��

10. Decontextualized talkc — .41�

11. Rich, sensitive talkc —

Note. Sample size is N¼ 20 for correlations with intervention quality (intervention classrooms only) and N¼ 37 for

teaching quality (intervention and control classrooms). PATHS¼Promoting Alternative THinking Strategies.
aTeaching Style Rating Scale.
bClassroom Assessment Scoring System.
cClassroom Language and Literacy Environment Observation.
yp< .10. �p< .05. ��p< .01.
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level of implementation quality was significantly lower than the implementation quality

observed during the year of the research trial (M¼ 4.53, SD¼ .51), t(19)¼ 3.58, p< .05.

Factors Associated With Sustained High-Quality Use of the REDI Curriculum

Next correlations were computed to assess links between factors that might be associated with

sustained intervention quality, including both preintervention factors (e.g., organizational

climate, teacher education levels, pretreatment teaching quality) and initial intervention experi-

ences (e.g., teacher evaluations of the intervention, quality of the initial intervention implemen-

tation). These correlations are displayed in Table 2. Note that these correlations must be

interpreted with caution, given the small sample size of intervention classrooms (N¼ 20).

Preintervention organizational climate and teacher education showed small to moderate levels

of association with sustained implementation quality, but these were not statistically significant in

this small sample. Correlations linking pretreatment teaching quality with the sustained

implementation of PATHS averaged .47, and all but one were statistically significant or

marginally significant. Correlations linking pretreatment teaching quality with the sustained

implementation of the language and literacy intervention components averaged .35, and five

out of nine were statistically significant or marginally significant. These findings suggest that

teachers who had stronger teaching skills at preintervention were more likely to sustain PATHS

TABLE 2

Correlations Linking Preintervention Readiness and Initial Intervention Experiences With Sustained

Intervention Implementation

Factors associated with sustained

intervention quality

Sustained curriculum implementation quality

PATHS Literacy

Preintervention readiness

Organizational climate .28 .25

Teacher education .26 .33

Preintervention emotional climate (TSRS) .40y .25

Preintervention emotional support (CLASS) .55� .41y

Preintervention classroom management (TSRS) .61�� .44�

Preintervention positive discipline (TSRS) .59�� .48�

Preintervention instructional support (CLASS) .57�� .52�

Preintervention statements (CLEO) .23 .03

Preintervention questions (CLEO) .49� .53�

Preintervention decontextualized talk (CLEO) .42y .28

Preintervention language richness (CLEO) .41y .25

Intervention experiences

Teacher evaluation of PATHS .16 .19

Teacher evaluation of literacy components �.05 .16

Initial implementation quality—PATHS .54�� .59��

Initial implementation quality—literacy .42y .49�

Note. PATHS¼Promoting Alternative THinking Strategies; TSRS¼Teaching Style Rating Scale; CLASS¼
Classroom Assessment Scoring System; CLEO¼Classroom Language and Literacy Environment Observation.

yp< .10. �p< .05. ��p< .01.
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with high quality, and also tended to sustain the language and literacy components with high

quality, relative to teachers with weaker preintervention skills. In terms of experiences with the

intervention, teacher evaluations of both PATHS and the language=literacy intervention compo-

nents were quite high, with means of 4.31 (SD¼ .49) and 4.19 (SD¼ .49), respectively, on a

5-point scale. These evaluations were only mildly and nonsignificantly correlated with sustained

implementation quality, perhaps because of ceiling effects. Finally, the implementation quality of

both PATHS and the literacy program components during the inaugural year were significantly or

marginally correlated with program sustainability in the following year, ranging from r¼ .59,

p< .01, to r¼ .42, p¼ .06, suggesting that teachers who learned and implemented REDI

with greater fidelity during its initial introduction in the research trial were more likely than their

peers to sustain the REDI curriculum components with high quality at the follow-up assessment 1

year later.

Intervention Versus Control Comparisons in Teaching Quality at the
Follow-Up Assessment

Finally, we tested the hypothesis that the intervention would produce sustained improvements in

general teaching quality that would be reflected in significant differences between intervention

and control teachers at the follow-up assessment in the areas of both social-emotional support

and language=literacy support. Means and standard deviations for teachers in the intervention and

control conditions, along with the results of multiple regression models that controlled for cohort

and setting (rural vs. urban) and tested the impact of intervention condition (0¼ control,

1¼ intervention), are presented in Tables 3 and 4. Estimates of effect size (d) were derived from

the regression models and were calculated as the difference in the adjusted means of the inter-

vention and control groups divided by the pooled standard deviation (Cohen, 1988).

Consider first the impact on teaching quality in the area of social-emotional support (see

Table 3). Results are shown for the summary scale scores (bolded in the table) and then for each

of the contributing rating items to allow for comparisons with the posttreatment results (see

Domitrovich et al., 2009). Significant group differences favoring the intervention group emerged

on the emotional climate scale of the TSRS (d¼ 1.12, p< .01), supported by significant or mar-

ginally significant group differences on the contributing items evaluating teacher emotional

expression, emotion regulation, and emotional modeling. Significant group differences favoring

the intervention group also emerged on the emotional support scale of the CLASS (d¼ 0.72,

p< .01), supported by significant intervention group elevations on the positive climate rating

and marginally significant reductions on the negative climate rating. Marginally significant ele-

vations for the intervention group were also evident on the classroom management scale of the

TSRS (d¼ 0.56, p< .10), supported by significant group differences on the preparedness item

rating. Finally, significant group differences favoring the intervention group emerged on the

positive discipline scale of the TSRS (d¼ 0.94, p< .01), supported by significant intervention

elevations in proactive=preventive strategies and the absence of negative discipline. As discus-

sed further later, these effects were directly comparable to the impact of the intervention on

teaching quality documented at posttreatment.

Next consider the impact on teaching quality in the domain of cognitive-linguistic support

(see Table 4). In the area of language use, significant group differences favoring the intervention
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TABLE 4

Sustained Effects on Teaching Quality: Cognitive-Linguistic Support

Variable

Intervention Control

Estimate SE dM SD M SD

Instructional support (CLASS) 4.05 0.87 3.51 0.52 0.38 0.24 0.48

Productivity 5.11 1.01 4.88 0.83 0.49 0.32 0.49

Quality of feedback 3.67 1.00 2.87 0.81 0.42 0.33 0.38

Concept development 3.24 1.05 2.74 0.78 0.30 0.27 0.33

Instructional formats 4.15 1.15 3.54 0.63 0.31 0.38 0.28

Linguistic support (CLEO)

Statements 1.57 0.32 1.55 0.35 0.20y 0.12 0.49

Questions 1.77 0.33 1.71 0.52 0.60�� 0.20 0.97

Decontextualized talk 0.52 0.56 0.44 0.48 0.45y 0.26 0.56

Richness of talk 2.66 0.68 2.37 0.53 0.31y 0.16 0.56

Note. CLASS¼Classroom Assessment Scoring System; CLEO¼Classroom Language and Literacy Environment

Observation.
yp< .10. ��p< .01.

TABLE 3

Sustained Effects on Teaching Quality: Social-Emotional Support

Observed teaching quality

Intervention Control

Estimate SE dM SD M SD

Emotional climate (TSRS) 3.77 1.07 2.65 0.91 1.13�� 0.34 1.12

Emotion expression 4.15 1.18 2.94 1.09 1.22�� 0.38 1.06

Emotion regulation 3.45 1.39 2.71 0.98 0.75y 0.42 0.61

Emotion modeling 3.70 1.17 2.29 0.98 1.42�� 0.37 1.29

Emotional support (CLASS) 5.56 0.49 5.16 0.63 0.40� 0.19 0.72

Positive climate 6.13 0.70 5.51 0.84 0.62� 0.26 0.81

Teacher sensitivity 5.58 1.00 5.06 0.86 0.53 0.32 0.55

Overcontrola 6.56 0.50 6.25 0.77 0.32 0.20 0.49

Negative climatea 6.82 0.32 6.56 0.55 0.27y 0.15 0.61

Behavior management 5.71 0.79 5.43 0.84 0.29 0.28 0.35

Classroom management (TSRS) 4.53 0.64 4.18 0.62 0.37y 0.21 0.56

Control=limit setting 4.55 0.76 4.17 0.81 0.40 0.25 0.48

Preparedness 4.45 0.83 3.88 0.78 0.57� 0.27 0.70

Consistency=routine 4.60 0.68 4.47 0.62 0.13 0.23 0.20

Positive discipline (TSRS) 4.42 0.59 3.76 0.80 0.67�� 0.21 0.94

Proactive=preventive 4.25 0.91 3.64 0.86 0.63� 0.28 0.68

Behavior management 4.35 0.93 3.94 0.83 0.43 0.29 0.46

Absence of negative discipline 4.65 0.93 3.71 1.36 0.95�� 0.34 0.82

Note. Summary scale scores are in bold. TSRS¼Teaching Style Rating Scale; CLASS¼Classroom Assessment

Scoring System.
aReverse scored.
yp< .10. �p< .05. ��p< .01.
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emerged on the rate of questions asked in the classroom (d¼ 0.97, p< .01), along with margin-

ally significant effects on the rate of statements, the use of decontextualized talk, and the ratings

of the sensitivity and richness of talk. These effects were comparable to, although slightly smal-

ler than, those at posttreatment. No significant group differences emerged on the instructional

support scale of the CLASS, or on any of its contributing items, although means for the inter-

vention group were consistently higher than those for the control group.

DISCUSSION

Evidence-based preschool interventions can improve the school readiness of children from dis-

advantaged backgrounds, maximizing the value of early education programs (Burchinal et al.,

2002; Ramey & Ramey, 2004). However, to have widespread impact, these interventions must

be implemented with high quality and sustained over time (Elias et al., 2003; Han & Weiss,

2005). Addressing the need to explore sustainability in the context of early childhood education,

this study provides initial data on the degree to which evidence-based preschool curriculum com-

ponents and more general aspects of teaching quality were sustained in the year after their initial

introduction. Several important issues are identified for further research.

Sustainability of the REDI Components and Predictive Correlations

One unique feature of this study is its focus on the sustainability of curriculum components and

teaching quality in two distinct domains: social-emotional programming (i.e., the PATHS

Curriculum) and language=literacy programming (i.e., dialogic reading, sound games, alphabet

center). A prior analysis of REDI sustainability that focused on the perspectives of the participat-

ing teachers suggested that the REDI social-emotional component (PATHS Curriculum) was

sustained with better quality and more teacher enthusiasm than the emergent literacy inter-

vention components (Sanford DeRousie & Bierman, 2012). The present study extends those

results by including quantitative analyses of coach ratings of curriculum implementation quality

during the year of follow-up assessment and by examining their predictive correlates. In this

study, coach ratings showed sustained high-quality implementation of the PATHS Curriculum,

with mean levels above 4.5 during both the research implementation and follow-up assessments,

indicating adequate (4) to strong (5) implementation quality. In contrast, coach ratings revealed a

significant decline in the quality of implementation of the language=literacy intervention com-

ponents, dropping from a mean of 4.55 during the research trial to a mean of 3.94 during the

follow-up year, under the threshold of adequate (4).

Although absolute levels of sustained program use varied across the social-emotional and lan-

guage=literacy domains, in general teachers who sustained evidence-based programming more

effectively in one domain also tended to do so in the other domain, as reflected in significant

correlations in the sustainability quality of PATHS and the language=literacy components

(r¼ .82). Exploratory correlations linking preintervention readiness, intervention experiences,

and intervention sustainability also showed similar patterns across the two curriculum domains.

Strong and statistically significant associations emerged between preintervention teaching

quality (especially emotional support, classroom management, positive discipline, instructional

support, and the use of questions) and sustained implementation of the curriculum components.
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Initial implementation quality during the inaugural year of intervention also emerged as a

significant predictor of subsequent implementation quality.

These results suggest that teachers who, prior to the initiation of the intervention, were able to

manage their classrooms effectively with warm support and positive discipline were more likely

to sustain the REDI curriculum with high fidelity than teachers with lower ratings in these areas.

Preintervention levels of questions and instructional support (e.g., the pacing and presentation of

learning activities and quality of instructional feedback) also predicted sustained intervention

implementation 2 years later. In general, predictive correlations between observations of pre-

intervention teaching quality and intervention sustainability 2 years later were stronger than concur-

rent correlations between intervention implementation and teaching quality during the follow-up

year (which were largely nonsignificant). This pattern is consistent with the interpretation that initial

teaching quality facilitated uptake and sustained high-quality use of the new curriculum compo-

nents, and at the same time the introduction of the curriculum and professional development facili-

tated improvements in general teaching quality over time, attenuating concurrent associations

between teaching quality and quality of curriculum implementation by the end of the follow-up year.

There are several reasons why preintervention teaching quality might improve the uptake and

sustained high-quality use of evidence-based intervention components. Teachers who were

already more competent in providing social-emotional support and organizing instruction in their

classrooms may have found that the REDI curriculum components were easier and more

comfortable to implement and, therefore, found them easier and more comfortable to sustain.

A teacher who is able to foster positive relationships with his or her students may also be better

prepared and better able to adjust to a new curriculum because he or she is not as distracted by

classroom management challenges (Hughes et al., 2005).

The implications of these findings for practice are not straightforward. On the one hand, they

suggest that efforts to improve the general teaching skills of teachers with low scores prior to

introducing an evidence-based curriculum might improve the long-term sustained quality with

which that curriculum is implemented. On the other hand, the use of an evidence-based curricu-

lum appears to moderate the impact of poor teaching quality on child outcomes, such that teachers

with lower teaching quality produce better child outcomes when they use evidence-based curricu-

lum components (see Domitrovich, Bierman, Nix, Gill, & Gest, 2012). In addition, experiences

with evidence-based curriculum components can improve general teaching quality when com-

bined with professional development support, as in REDI. For this reason, it is likely better to

initiate the use of evidence-based curriculum components even when teachers have lower teach-

ing quality and adjust the level of ongoing professional development support and coaching pro-

vided in order to help these teachers improve their teaching quality. One strategy to accomplish

this may be to identify thresholds of effective teaching quality (Burchinal, Vandergrift, Pianta, &

Mashburn, 2010) and orient professional development support to helping teachers attain those

thresholds (e.g., criterion-referenced coaching; Fox & Hemmeter, 2009). Another approach might

be to use an adaptive approach to deliver professional development support (Collins, Murphy, &

Bierman, 2004), varying the intensity of coaching during implementation in order to provide

more intensive coaching to less skillful teachers, allowing them to bootstrap more general

improvements in their teaching skills through their participation in the professional development

associated with the implementation of the evidence-based intervention.

The significant correlations between implementation fidelity during the research trial and

high-quality sustainability during the year following the trial support the theoretical perspective
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that sustainability should be seen as a process that begins with the very first implementation

activities, not just something tacked on at the end of the intervention process (Pluye et al.,

2004; Scheirer, 2005). In a way, these results are particularly notable, given that rates of fidelity

were quite high in general during the research trial as a function of the extensive coaching and

classroom support that teachers received from the REDI coaches. That there were significant

associations even with this restricted range of scores suggests that it is especially important

for schools looking to implement and sustain evidence-based practices to pay close attention to

ensuring high-quality implementation from the very initiation of the program if the program is to

be sustained, with quality, over time.

Prior research has suggested that teacher education and organizational climate might also pre-

dict sustained use of evidence-based programs (Domitrovich et al., 2010; Whitehurst & Lonigan,

1998). However, neither of these factors correlated significantly with sustained program use in

this study. The correlations found here between teacher education, organizational climate, and

sustained implementation quality of the REDI curriculum components were of a similar magni-

tude to those documented in other studies (e.g., rs¼ .25–.33), but given the small sample size in

this study, these associations were not statistically significant. Perceptions of the intervention

showed only small and nonsignificant associations with sustained implementation quality, but

these associations were likely highly attenuated by ceiling effects on the teacher evaluation

scales. That is, most teachers found the intervention to be very engaging for children, comfort-

able to use, and effective in promoting children’s skill development. Each of these factors (orga-

nizational climate, teacher education levels, and perceptions of the intervention) should receive

additional attention in future research examining intervention program sustainability.

In terms of explaining the higher levels of sustainability of the PATHS Curriculum compared

with the language and literacy components, this study offers little insight, as the patterns of pre-

diction of sustainability were very similar across these two domains. In qualitative interviews,

teachers noted that PATHS filled a void for them, as they had no other curriculum for social-

emotional skills development, and they appreciated the ready-made lesson plans and activities

(see Sanford DeRousie & Bierman, 2012, for details). In contrast, teachers were already reading

with their children and teaching letters prior to the REDI intervention. In addition, using an

enriched curriculum to promote emergent literacy skills had become a Head Start, state, and fed-

eral priority during the years immediately preceding this study. Hence, teachers were using

and=or had been introduced to a number of alternative approaches to promoting emergent literacy

(e.g., shared reading, Kid Writing) and alternative curriculum materials (e.g., Alpha-tales) that

overlapped in content and mission with the REDI literacy components. Teachers expressed con-

cerns about fitting in all of the literacy activities and, understandably, many wanted to blend or

choose among approaches (Sanford DeRousie & Bierman, 2012). Teaching efforts in the lan-

guage and literacy area may thus have been dispersed across different approaches and curricula,

contributing to a decline in REDI implementation. The current findings do not speak to this issue

directly, but they are consistent with this interpretation, because they do not reveal any notable

differences in the correlates of the sustained use of the language and literacy versus social-

emotional components. Further research comparing sustainability processes for different kinds

of preschool interventions is needed. Because this study involved only one program, it is not poss-

ible to determine whether the findings related to the differential sustainability of social-emotional

versus language=literacy interventions will hold more generally or whether they are specific to the

REDI intervention components or the broader context of Head Start focus at the time of this study.
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Intervention and Control Group Differences in Teaching Quality at Follow-Up

Intervention and control group differences in teaching quality at the follow-up assessment were

equivalent to, or in some cases larger than, the differences documented at the posttest assessment.

For example, in the domain of social-emotional support, posttreatment effects at posttreatment

(the end of the first year of intervention implementation) showed medium effect sizes

(d¼ 0.40–0.60). By the follow-up assessment 1 year later, effect sizes were in the medium to large

range for teaching quality in areas of emotional support (d¼ 0.72), emotional climate (d¼ 1.12),

positive discipline (d¼ 0.94), and classroom management (d¼ 0.56). In the area of cognitive sup-

port and language use in the classroom, a moderate effect size was maintained on CLASS instruc-

tional support (d¼ 0.48 at posttest, d¼ 0.48 at follow-up), although this effect was not statistically

significant in this small sample. Effects on language use at posttest were moderate to large

(d¼ 0.67–0.89) and were mostly in the moderate range at follow-up (d¼ 0.49–0.56), with the

exception of questions, which maintained a large effect (d¼ 0.97). Overall, these findings suggest

that gains in general teaching strategies that were associated with the intervention were well main-

tained after the withdrawal of the intensive professional development support. REDI provided a

substantial level of professional development support to teachers, including 4 days of workshop

training and weekly classroom visits and mentoring meetings. It is heartening to see that this

investment produced sustained improvements in general teaching quality. However, many

programs lack the resources to duplicate this level of professional development support for

new curriculum components. This raises an important question for future research: Can more

cost-effective methods of professional development delivery be equally effective? Initial evalua-

tions of technology-facilitated coaching appear promising in this regard (Pianta et al., 2008).

Limitations and Future Directions

There are several limitations to this study. First, the sample size was quite small. Only relatively

large effects (d> 0.65) were detectable at the statistically significant level with this sample size. A

larger sample may have allowed for the documentation of significant impact for features that had

smaller effect sizes but were nonetheless influences on sustainability. The small sample size (20

intervention and 17 control teachers) also made the use of multiple imputation inadvisable, as it is

generally recommended that for each parameter in the imputation model, there are 10 variables in

the data set. Hence, we were not able to include the seven teachers who left the study at the end of

the intervention year, which otherwise would have increased power somewhat. Second, following

teachers beyond the first year of sustainability would have added depth to the study. Because sus-

tainability is often considered to be the extent to which a program is sustained for at least 2 years

after the implementation year (Elias et al., 2003), focusing on the first year after the initial

implementation captured only the initial transition to sustainability. Third, this study did not

include all of the potential factors that may influence sustainability. Factors such as the qual-

ity=quantity of training, teacher understanding of the intervention theory, teacher turnover, and

the quality of ongoing technical assistance, as well as broader factors such as the political climate

and the educational structure of the school system, may all influence sustainability (Florian, 2001;

Greenberg et al., 2005). Fourth, the ratings of fidelity of implementation collected during the

research trial and sustainability year were provided by the same REDI coaches, creating the
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possibility of same-rater inflation. However, the observations of teaching quality at the preinter-

vention and follow-up assessments were conducted by a completely different set of observers

who were naı̈ve concerning the intervention or control status of the teachers, thus providing

unbiased measures. Fifth, it is important to note that the within-intervention group analyses step

away from the experimental design, and therefore may be confounded by selection factors that

account for significant associations. Finally, it is unclear how much the monthly coach check-ins

facilitated program sustainability. In general, evidence-based programs may be sustained more

effectively if an ongoing system is in place that both monitors sustained intervention implemen-

tation and provides technical assistance as needed. Future research may be helpful in clarifying

the best way to organize these kinds of systematic efforts to monitor and increase the sustained,

high-fidelity use of evidence-based curriculum components in preschool settings.

The noted limitations reduce the degree to which firm conclusions can be drawn about the

generalizability of the findings. However, this preliminary study validates the importance of

including follow-up assessments of teachers and attending to processes of sustainability to

further the goal of promoting long-term improvements in preschool educational programs and

practices. The results suggest that sustainability requires more focused attention in program plan-

ning in order to promote the high-quality sustained use of evidence-based curriculum compo-

nents and teaching practices that are needed to substantially improve learning outcomes for

children. Promoting the sustainability of school-based evidence-based programs is important,

as it allows multiple cohorts of children to benefit from the same program, provides consistency

for teachers, and is cost effective for school systems. In the long run, the quality of preschool

programming and needs of children will be best served by strategies that facilitate the institutio-

nalization of evidence-based practices so that these practices become embedded effectively and

permanently within the culture of preschools.
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