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Many early childhood programs are not prepared to meet the needs of children who have significant
social, emotional, and behavioral challenges. Program-Wide Supports for Pyramid Model Implementation
(PWS-PMI) provides a systematic approach to supporting early childhood programs using Pyramid Model
practices and enhancing children’s social-emotional outcomes that is grounded in implementation sci-

ence. We designed the current study to test the PWS-PMI intervention and examine its feasibility of
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implementation in community-based early childhood programs serving children from low-income envi-
ronments. In this study, we found programs increased their implementation of PWS-PM and improved
classroom practices after only one year of support. Our findings indicate a program-wide approach is ef-
fective, although more time and support will be necessary to sustain high fidelity implementation and
produce robust effects on children.

© 2021 Elsevier Inc. All rights reserved.

1. Introduction

Many early childhood programs are not prepared to meet the
needs of children with significant social, emotional, and behavioral
challenges. Early childhood teachers report challenging behavior
to be a significant professional development need (Reinke et al.,
2011; Snell et al,, 2012). High rates of suspension and expulsion
from early childhood programs highlight the limited capacity of
programs to meet the needs of children with challenging behav-
ior (Meek & Gilliam, 2016). Alarmingly, these data also show that
exclusionary discipline is used disproportionately with Black boys
who are suspended and expelled at higher rates than their peers
(U.S. Department of Education Office of Civil Rights, 2014; 2016).
Evidence that exclusionary discipline actions are being applied dis-
proportionally raises concerns related to equity and bias. National
concerns about the use of suspension and expulsion in early child-
hood programs and the evidence of bias in their use led to a na-
tional policy statement that calls for states and programs to im-
plement a variety of recommendations related to creating positive
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climates and building workforce capacity to promote children’s so-
cial emotional and behavioral health and appropriately intervene
when there is challenging behavior (U.S. Department of Health and
Human Services & U.S. Department of Education, 2014).

While there are effective interventions for addressing the social,
emotional, and behavioral needs of young children (Barton et al.,
2014; Domitrovich et al., 2007; Hemmeter et al., 2021a; Webster-
Stratton et al., 2008), there is a gap between research on the
practices and implementation of the practices in community-
based programs (e.g., Dunst & Trivette, 2009; Greenberg et al.,
2017; Metz & Bartley, 2012; Odom, 2009). Researchers have
noted that program-level implementation supports are critical
to implementation fidelity by practitioners and the sustained
use of evidence-based practices (Bierman & Motamedi, 2015;
Durlak, 2015; Halle et al., 2013, Oberle et al., 2016; Webster-
Stratton & McCoy, 2015). In the field of social emotional learn-
ing in schools, researchers also have championed the notion that
a whole school approach is needed to create a supportive context
where effective implementation of social emotional interventions
can be used and sustained (Durlak, 2015; Greenberg et al., 2003;
Oberle et al.,, 2016; Osher et al., 2016). Implementation challenges
that may compromise whether an intervention is used within a
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program are often related to issues of buy-in, organizational capac-
ity, staff training, data monitoring, and dedicated resources needed
for sustainability (Domitrovich et al., 2012; Durlak, 2015; Wenz-
Gross & Upshur, 2012). Much of the work on social emotional in-
terventions in early childhood settings is focused on the individ-
ual and classroom teacher level rather than evaluation of program-
wide implementation of social emotional programs. As a result,
there is a lack of information about effective strategies that might
be used to build the capacity of an early childhood program to im-
plement and sustain an intervention program or practices by all
teachers over time.

2. Pyramid Model for Promoting Social Emotional Competence
of Young Children

One approach to addressing the social, emotional, and be-
havioral needs of young children is the Pyramid Model for
Promoting the Social Emotional Competence of Young Children
(Hemmeter et al., 2021b). The Pyramid Model is a framework for
organizing evidence-based practices that include universal social-
emotional promotion practices for all children, practices for chil-
dren who need targeted social-emotional supports, and individ-
ualized behavior support practices for children with significant
social skill deficits or persistent challenging behavior. Pyramid
Model practices are based on research on effective instruction
(Burchinal et al., 2010; National Research Council, 2001), support-
ing engagement (Chien et al., 2010; Conroy et al., 2008; Covington-
Smith et al., 2011), promoting social skills and emotional compe-
tencies (Domitrovich et al., 2012), and using assessment-based be-
havior support plans for children with severe and persistent be-
havior challenges (Blair et al., 2011; Dunlap et al., 2018).

Teachers in early childhood settings, without training and sup-
port, implement Pyramid Model practices at about 40% fidelity
(Hemmeter et al, 2013). This level of implementation is not
adequate for affecting changes in children’s social, emotional,
and behavioral outcomes (Hemmeter et al., 2016, 2021a). Two
randomized trials examined the effects of professional develop-
ment (PD) on teachers’ use of Pyramid Model practices and chil-
dren’s social skills and problem behavior (Hemmeter et al., 2016;
Hemmeter et al., 2021a). The studies demonstrated the effective-
ness of the PD intervention on teachers’ implementation of Pyra-
mid Model practices and suggested implementation fidelity is re-
lated to children’s social-emotional outcomes.

3. Need for Program-Wide Supports

A challenge to the implementation of the Pyramid Model in
early childhood programs is the delivery of sufficient and ongo-
ing professional development to achieve a level of implementa-
tion like what has been achieved in research on the approach.
While research has documented the effects of a systematic pro-
fessional development (PD) intervention on teachers’ use of the
Pyramid Model, existing studies have been conducted only with
individual teachers. Although the PD intervention was successful
with 16 weeks of individualized coaching, many early childhood
programs do not have the capacity to provide that level of support
to each teacher. It is probable that within programs, some teachers
would need more supports and some less, and the level of sup-
port might vary depending on other implementation supports (e.g.,
a program-wide commitment to behavior support, family engage-
ment in program-wide efforts).

The critical importance of providing implementation supports
has been noted by researchers examining factors that influence the
relationship between implementation and outcomes of evidence-
based interventions in applied settings (Domitrovich & Green-
berg, 2000; Durlak, 2015; McIntosh et al., 2013). Examples of
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implementation factors include professional development features
that promote fidelity by practitioners and the factors (e.g., shared
vision, decision-making, leadership, administrative support) related
to the operation of program that hosts the intervention (Domitro-
vich et al., 2008; Durlak & Dupre, 2008).

The aim of this study was to design and evaluate an inter-
vention to provide program-wide supports for implementing the
Pyramid Model. In program-wide implementation of the Pyramid
Model, a leadership team guides the implementation of critical
elements needed to promote implementation. Critical elements
include establishing staff buy-in, engaging with families, estab-
lishing program-wide expectations, providing ongoing professional
development and classroom coaching, establishing procedures for
responding to the needs of children with challenging behavior, and
using data to monitor implementation and outcomes (Fox et al.,
2013).

Program-wide supports are designed to create a context where
support is systemic, sustained, and likely to have lasting impacts.
Further, we need an approach that is feasible, effective, and effi-
cient, with particular attention to the limited time and resources
of early childhood programs. While evidence supports the effects
of the Pyramid Model (Hemmeter et al., 2016; 2021a), there are no
studies examining a program-level intervention focused on increas-
ing a set of organizational practices that are likely needed to sup-
port implementation of the Pyramid Model throughout program. In
this study, we address this by delivering an intervention known as
Program-Wide Supports for Pyramid Model Implementation (PWS-
PMI).

We designed the current study to test the PWS-PMI interven-
tion and examine its feasibility of implementation in early child-
hood programs serving children from families with low incomes.
There are several layers to our study. First, the PWS-PMI interven-
tion is a cohesive set of processes and practices for programs to
use in delivering program-wide supports. Programs were guided
by an external coach (i.e., research staff) who provided support to
the leadership team as they developed and implemented program-
wide supports. Following the conceptual framework for examining
variation in program effects by Weiss et al. (2014), we define in-
tervention fidelity as the extent to which the external coach ad-
hered to the delivery of support for program staff in delivering the
PWS-PMI. Treatment fidelity, its own distinct type of fidelity, is de-
fined as the extent to which program personnel take up the inter-
vention and implement the processes and practices (Weiss et al.,
2014). Treatment contrast (Hulleman & Cordray, 2009) is the dif-
ference between treatment fidelity in the treatment and control
groups. A goal of this study was to examine the effects of the inter-
vention on classroom implementation of the Pyramid Model. Also,
we examined the effect of the intervention on overall classroom
quality. A final goal was to examine the effects on program-level
behavior variables and children’s social skills and challenging be-
haviors. The research questions were: (a) Does the PWS-PMI inter-
vention affect treatment fidelity or the take-up of program-wide
supports for implementing the Pyramid Model, program-wide im-
plementation of positive behavioral supports, or behavior events?
(b) Does the PWS-PMI intervention increase classroom implemen-
tation of Pyramid Model practices and/or overall classroom qual-
ity? and (c) Does the PWS-PMI increase children’s social skills and
decrease children’s problem behavior?

4. Method

4.1. Design

We implemented a cluster randomized controlled trial (RCT)
with random assignment to conditions occurring at the program
level. We defined the study population as early childhood pro-
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Descriptive Program, Child, and Teacher Characteristics at Baseline and Post-Intervention.

Baseline Post-Intervention

Control ~ Treated  Difference  p-value  Control  Treated Difference p-value
Program Characteristics
Tuition Fee 0.75 0.71 -0.04 0.89 0.88 0.71 -0.16 0.47
Head Start/EHS 0.12 0.57 0.45 0.08 0.12 0.57 0.45 0.08
External Support with Behavior 0.62 0.43 -0.20 0.48 0.88 0.71 -0.16 0.47
Child Characteristics
Average Age (Years) 3.88 3.95 0.07 0.53 4.39 4.27 -0.12 0.48
Proportion Girls 0.44 0.49 0.05 0.29 0.44 0.50 0.06 0.43
Proportion Black 0.27 0.57 0.30 0.09 0.27 0.57 0.30 0.09
Proportion Hispanic 0.14 0.04 -0.09 0.30 0.14 0.04 -0.09 0.30
Proportion Asian 0.02 0.02 0.01 0.75 0.02 0.02 0.01 0.75
Proportion White 0.40 0.19 -0.21 0.22 0.40 0.19 -0.21 0.22
Proportion Multiple Race 0.09 0.09 0.01 0.91 0.09 0.09 0.01 0.91
Proportion Other Race 0.00 0.09 0.08 0.30 0.00 0.09 0.08 0.30
Proportion Unknown Race 0.08 0.00 -0.08 0.37 0.00 0.00 -0.00 0.37
Proportion IEP/IFSP 0.02 0.02 0.00 0.57 0.03 0.01 -0.01 0.41
Proportion Dual Language Learner 0.17 0.14 -0.03 0.78 0.10 0.14 0.04 0.77
Proportion Child Care Subsidy 0.44 0.57 0.14 0.50 0.44 0.55 0.11 0.55
Teacher Characteristics
Proportion Female Teachers 1.00 1.00 0.00 . 1.00 1.00 0.00 .
Proportion Black Teachers 0.41 0.76 0.35 0.16 0.49 0.75 0.26 0.30
Proportion White Teachers 0.46 0.29 -0.17 0.51 0.42 0.29 -0.13 0.62
Proportion Teachers with BA or Above 0.25 0.35 0.10 0.69 0.46 0.31 -0.15 0.54
Proportion Teachers with ECE Degree 0.77 0.60 -0.17 0.40 0.76 0.52 -0.23 0.29
Proportion Teachers with Pre-K License 0.44 0.42 -0.03 0.89 0.40 0.47 0.07 0.76
Average Teacher Experience (Months) 135.38 136.89 1.51 0.97 149.42 149.76 0.33 0.99
Average Months of Experience in Position ~ 39.90 46.65 6.75 0.77 48.60 59.17 10.57 0.67

EHS: Early Head Start; IEP: Individual Education Plan; IFSP: Individualized Family Support Plan; ECE: Early Childhood Education.
Significance comparisons are made using t-tests between treated and control groups. The social skills scale and problem behaviors scale have

been standardized to have a mean zero and unit variance.
*p < 005 * p < 0.01 ** p < 0.001

grams that serve children ages 2-5 and recruited programs in two
states. Before assigning the programs to conditions, pairs of pro-
grams were placed into blocks based on state, whether the pro-
gram was a Head Start center, and the number of classrooms. This
process created eight blocks of two programs each. Within each
block, one program was randomly assigned to receive the PWS-PMI
intervention and the other program served as a control.

4.2. Participants

Sixteen programs were randomly assigned. Eight were assigned
to the PWS-PMI intervention condition, and eight to the business-
as-usual control condition (BAU).

4.2.1. Programs

The 16 programs were in two southern states and included
Head Start, for-profit private, church-affiliated, and nonprofit com-
munity programs (Table 1). We intentionally recruited a range of
programs in terms of size, race and ethnicity of children, and en-
rollment of children with disabilities. A program in the interven-
tion condition closed during the intervention; thus, we were un-
able to collect post-intervention data. Of the 15 programs that
completed the study, five were Head Start, 11 were tuition/fee-
based childcare, and six were state-funded Pre-K programs. Some
community-based child care programs included both public Pre-
K and Head Start classrooms. Ten of the programs reported using
some type of social-emotional learning program. The groups did
not vary in terms of how much support they received from profes-
sionals (e.g., mental health consultants, behavior consultants) out-
side of the program (i.e., external behavior support; 62% in control
and 43% in treatment) prior to the study. There were no differences
between groups in terms of exposure to the Pyramid Model prior
to the study.

We recruited administrators, classroom coaches, and teaching
teams from participating programs to serve on the program’s lead-
ership team. Leadership teams comprised two to six administra-
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tors, classroom coaches, behavior support specialists, or teachers.
In some programs, the same person served in multiple roles (e.g.,
one person was a classroom coach and behavior support special-
ist). We recruited 81 leadership team members (38 intervention;
29 control; 14 leadership team members left their programs and
thus were withdrawn from the study).

4.2.2. Classrooms

In addition to program leaders, we recruited teachers from the
classrooms of children ages 2-5 years at each program (Table 1).
We recruited 56 teachers (33 intervention; 23 control) at the be-
ginning of the study, but the number of teachers who partici-
pated in data collection varied as the study progressed because
of staffing changes and teacher turnover. These changes included,
but were not limited to, one program closing, teachers moving
from preschool to infant classrooms which did not qualify for data
collection, and teachers resigning from the program. With these
staffing changes, we obtained complete data on 40 teachers for fi-
nal analysis (17 in intervention programs and 23 in control pro-
grams).

4.2.3. Child Participants

To determine the effects of PWS-PMI on children’s social skills
and challenging behavior, data were collected on all children ages
3-5 years in the participating classrooms (n = 589; intervention
n = 331; control n = 258). While there were 2-year-olds in some
of these classrooms, we did not collect data on children under 3.
As with teachers, the number of children varied across time, be-
cause some children left classrooms or programs participating in
the study and new children moved in throughout the year. Given
these changes, our final analytic sample included 335 children (197
in treatment programs, 138 in control programs) with complete
data collected before and after the implementation of PWS-PMIL
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Table 2
Intervention Fidelity.
Monthly Meetings Weekly Visits
Average coaching log indicators implemented 81% 71%
(range) (52-100) (36-99)
Average number of strategies used per session 6.1 4.8
(range) (1-16) (1-19)

Most Common Activities Attend LT meeting

Respond to questions

Review implementation plan

Respond to questions,
Observe teacher(s) without coach
Observe teacher(s) with coach

LT: Leadership Team.

4.3. PWS-PMI Intervention

In this section, we describe the procedures used with programs
in the intervention and control conditions. Programs assigned to
the control condition received no supports during the study year
but received training in the year following data collection.

4.3.1. Intervention Fidelity in the Treatment Condition

Programs assigned to the PWS-PMI condition received the fol-
lowing supports: (a) leadership team, coach, teacher, and behavior
support training; and (b) ongoing support from an external coach.
We describe fidelity with which the intervention was delivered be-
low.

Training Workshops. We conducted five in-person workshops
for each intervention site: (a) a 2-day leadership team work-
shop; (b) a 2-day Pyramid Model practices workshop for teach-
ing staff; (c¢) a 1-day workshop for behavior support personnel
(Dunlap et al., 2013); (d) a 1-day workshop for classroom coaches
on practice-based coaching (PBC; Snyder et al., 2015); and (e) a
1-day training for classroom coaches on the Teaching Pyramid Ob-
servation Tool (TPOT; Hemmeter et al., 2014). While a leadership
team was formed and roles were identified for the control group
programs, all workshops for the control group were conducted af-
ter study data were collected.

At the conclusion of each training event, anonymous participant
evaluations were collected via paper-pencil forms. Participants an-
swered 10 questions for each event on a Likert-type scale (strongly
disagree=1 through strongly agree=4). Questions addressed the fol-
lowing topics: (a) the trainer’s presentation of content; (b) appro-
priateness or applicability of the content; and (c) feasibility of im-
plementation. Mean scores across training events indicate partic-
ipants were satisfied with the trainings (M = 3.68 for interven-
tion group training events, and M = 3.5 for control group training
events) (See Appendix Table A1).

External Coaching. Following the leadership team training, pro-
grams received individualized coaching weekly to guide their
program-wide implementation of the Pyramid Model. The exter-
nal coach made weekly visits and attended monthly leadership
team meetings to assist with activities including, but not limited
to, planning leadership team meetings, supporting the classroom
coach, supporting the behavior support personnel, and assisting
with family events. The external coach attended an average of nine
monthly leadership team meetings (range = 6-10) and made an av-
erage of 25 other weekly visits (range = 14-36). A summary of the
frequency and type of supports provided to each program is shown
in Appendix Table A2.

Control Condition. Programs in the control condition received
monthly check-in emails or phone calls related to data collection
and study scheduling. Research staff provided no support related to
Pyramid Model implementation during the study year. Control pro-
grams were invited to participate in the training workshops during
the summer after data collection ended.

Intervention Fidelity. Three types of data were collected to mea-
sure intervention fidelity or the delivery of the intervention to pro-
gram personnel, which is separate and distinct from fidelity of im-
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plementation of the treatment by the programs. Fidelity measures
included information on (a) duration of and content covered in
workshops, (b) duration of and adherence to an external coaching
protocol, and (c) types of strategies used during external coaching.
Training events were scored for fidelity related to: (a) duration, (b)
content, and (c) training activities and strategies. Fidelity for each
training event was above 90% with the exception of one training
for the teaching staff (scores for each event are provided in Ap-
pendix Table A1). External coaches completed logs for each ses-
sion. The logs included (a) indicators that measured fidelity to the
coaching protocol, (b) activities they engaged in during their ex-
ternal coaching visits (e.g., observe with classroom coach, attend a
family event), and (c) information about duration of visits. Coach-
ing log data (i.e., intervention fidelity) are summarized in Table 2.

4.4, Measures

Data were collected at the program, classroom, and child level
in experimental and control classrooms. Unless noted, all data
were collected at baseline and post-intervention.

4.4.1. Program Measures

Supporting Program-Wide Implementation Fidelity Inventory
(SPIFI). We developed the SPIFI to measure treatment fidelity. The
SPIFI includes nine items that represent key components of PWS-
PMI with a total of 82 indicators. The nine items include (a) lead-
ership team composition, (b) leadership team activities, (c) staff
buy-in, (d) development and implementation of program-wide ex-
pectations, (e) procedures for developing behavior support plans,
(f) staff support plan, (g) family engagement around the program-
wide plan, (h) family engagement related to supports for individ-
ual children, and (i) data-based decision making. Data collection
is conducted using multiple sources of evidence from program, in-
cluding staff and family interviews, brief observations, and a doc-
ument review. Each item is scored from zero to seven based on
the number of yes/no responses for each indicator. The SPIFI has
high reliability (¢ > 0.85) and good convergent validity with the
Preschool-wide Evaluation Tool (PreSET; Steed et al., 2012) (au-
thors’ analysis, available on request). We operationalize scoring the
SPIFI outcome indicators in two different ways to show that out-
comes are not sensitive to how the instrument is scored. The two
scoring methods we use are (a) the sum of all 82 individual in-
dicators on the instrument (a score ranging from 0 to 82) or (b)
the sum of the scores averaged across the nine SPIFI items (a score
ranging from O to 63). Both scores are standardized to have a mean
of zero and standard deviation of one.

PreSET. The PreSET (Steed et al., 2012) is an instrument used
to evaluate the fidelity of the universal tier of positive behav-
ioral interventions and supports in an early childhood setting. Pre-
SET data are collected by an outside observer who conducts ob-
servations and interviews to assess implementation. The range of
scale scores for PreSET is 0-100, and scores indicate the percent-
age of indicators observed within each subscale. These scale scores
are standardized to have a mean of zero and a standard devia-
tion of one. Analyses have been conducted on inter-rater reliability,
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test-retest reliability, and construct validity of the PreSET (Steed
& Webb, 2013). Inter-rater reliability yielded an agreement of 95%
and an overall k value of .80. The PreSET showed good internal
consistency, with an alpha of .91, and strong item-subscale corre-
lations with a mean of .56 and a median of .58.

Program Demographic Questionnaire. The program demo-
graphic questionnaire addressed program demographics and lead-
ership team composition and experience. Administrators com-
pleted the questionnaire with updated enrollment information dur-
ing all data collection periods, and data from baseline and post-
intervention were used in the analyses.

Discipline Questionnaire. The program discipline questionnaire
asked program administrators to document the following: (a) Were
any child(ren) dismissed from program due to challenging be-
havior or given the child’s behavior support needs; (b) Were
any child(ren) transferred to another program that would be bet-
ter able to meet child’s behavior support needs; (c¢) Were any
child(ren) asked to stay home for one day or more due to chal-
lenging behavior with a return to the program; and (d) Were any
child(ren) sent home for remainder of day due to challenging be-
havior. If the answer to any of these questions was “yes”, then
administrators were asked to document how many children for
each question. Data collected during baseline and post-intervention
were used in analyses. We conceptualized discipline as the to-
tal number of disciplinary incidents that occurred, but we discuss
below how our conclusions do not change when we operational-
ize discipline in different ways (e.g., if any disciplinary action oc-
curred).

4.4.2. Classroom Measures

Teaching Pyramid Observation Tool (TPOT). The TPOT
(Hemmeter, Fox, & Snyder, 2014) is a tool for measuring teachers’
implementation of the Pyramid Model practices in the classroom.
The TPOT has three subscales: (a) key teaching practices (14 items),
(b) red flags (17 items), and (c) effective strategies for responding
to challenging behavior (3 items). The TPOT is completed following
a 2 hour observation in the classroom and an interview with the
teacher. Research has examined the psychometric integrity of the
TPOT and demonstrated that it is sensitive to changes in teachers’
practices related to the Pyramid Model (Snyder et al, 2013). A
generalizability theory study (G-study; Shavelson & Webb, 1991)
showed minimal error variance (5%) attributed to occasions and
raters, and the generalizability coefficient was .97. TPOT data were
standardized to have a mean of zero and a standard deviation of
one.

Classroom Assessment Scoring System (CLASS). The CLASS
(Pianta et al., 2008) was used to measure the extent to which
implementation of the Pyramid Model impacts classroom quality.
Ten items are organized under three domains: (a) emotional sup-
port (v = 4), (b) classroom organization (v = 3), and (c) instruc-
tional support (v = 3). Scores for dimensions and domains on the
CLASS range from 1 (low) to 7 (high). The instrument has been
demonstrated to have high inter-rater score reliability across di-
mensions ranging from 78.8 to 96.9. Internal consistency score re-
liability estimates range from .79 to .91 in preschool classrooms.
Confirmatory factor analyses, using data from five samples, sup-
port the theoretical structure of the measure. Structure coefficients
ranged from .69 to .96. Goodness-of-fit indices ranged from .89 to
.97 across samples, and comparative fit indices ranged from .93 to
.96. The composite score for each of the three CLASS domains are
standardized to have a mean of zero and a standard deviation of
one.

Classroom Demographic Measures. The classroom demographic
questionnaire was completed by consented teachers in class-
rooms of children ages 2 to 5 years during baseline and post-
intervention. Teachers answered questions about themselves (i.e.,
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gender, race/ethnicity, degrees, training, certification) and other
adults in their classroom (i.e.,, number of adults and roles, how
much time they spend in the classroom daily).

4.4.3. Child Measures

Social Skills Improvement System Rating Scales (SSIS). Teachers
completed the SSIS (Gresham & Elliot, 2008) for each child in their
classroom during baseline and post-intervention as a measure of
children’s social skills and problem behavior. Higher scores for so-
cial skills are positive whereas higher problem behavior scores are
concerning and suggest a need for remediation. Scale scores and
percentile ranks are provided for both social skills and problem
behaviors. We also standardize the scale scores to have a mean
of zero and unit standard deviation of one. Median scale score
reliabilities of the scales are in the mid- to upper .90s for every
age group on each form. Test-retest score reliability ranges from
.68 to .86 with a mean adjusted coefficient of .81 (Gresham & EI-
liot, 2008).

4.5. Data Collection Procedures

We had measures at the program, classroom, teacher, and
child levels. All measures were administered in both the interven-
tion and control groups, and observational measures were con-
ducted on different days. The baseline (i.e., pre-intervention) mea-
sures were collected between May and September of 2017; post-
intervention measures were collected between April and June of
2018. All measurements were from live classroom observations by
data collectors who were masked to the treatment status; data col-
lectors were recalibrated prior to each wave.

4.5.1. Data Collector Training

Data collectors were graduate students in Early Childhood Spe-
cial Education, Child Studies, or a related field. They were naive
to the condition to which the program was assigned. They were
trained to a minimum of .80 interrater agreement on measures
prior to data collection. During data collection, a second observer
conducted simultaneous reliability observations on a minimum of
25% of observations and assessments. Data collector training was
conducted to ensure reliability and consistency in the use of study
measures. A data collection manual was created to train data col-
lectors. Training occurred in two stages. First, the project coordi-
nator (PC) conducted a training for the lead data collectors from
both sites. Training on all tools involved the following steps: (a)
lead data collectors read the manual, (b) PC provided an overview
of the administration procedures, (c¢) PC and lead data collectors
watched videos, scored the instruments, and (d) PC and lead data
collectors observed classrooms and scored instruments until they
achieved 80% agreement. Once lead data collectors reached crite-
rion, they used the same procedures with all data collectors until
80% interrater agreement was reached.

4.5.2. Inter-observer Agreement

During the study, inter-observer agreement (I0A) data were col-
lected on all measures, all teachers, and all observers for at least
25% of observations. Data were double entered to ensure the accu-
racy of coding. For the SPIFI, CLASS, TPOT, and PreSET, we tested
I0A using intraclass correlation coefficients (ICCs) from multilevel
models where rater evaluations were nested within programs. The
ICC is the proportion of observed variance that occurs between
programs; therefore, the ICC is high when the variation between
programs is large relative to variation between evaluators observ-
ing the same program. We found substantial reliability both when
the SPIFI was scored as either the sum of all items (ICC = 86%) or
the sum of all indicators (ICC = 96%). We also found high ICCs for
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the three CLASS domains: emotional support (ICC = 94%), class-
room organization (ICC = 94%), and instructional support (92%).
For the overall average scores of TPOT and PreSET, we found ICCs of
93% and 99%, respectively. These high ICC values provide evidence
of interobserver agreement across all measures.

4.6. Analytic Sample

The analytic sample includes 15 programs, 40 teachers’ class-
rooms and 335 children with complete data at both the base-
line and post-intervention periods. Since one program withdrew
from the study, the analytic sample is somewhat reduced from
the full sample that was originally part of the random assignment.
Specifically, 82 children and 10 teachers from PWS-PMI programs
attrited from the sample relative to 78 students and 8 teachers
in control programs. At the child level, the numbers of attrited
children correspond with an overall attrition rate of 32%, an at-
trition rate of 29% in treated programs, and an attrition rate of
36% in control programs. At the classroom level, the numbers of
attrited classrooms correspond with an overall attrition rate of
31%, an attrition rate of 30% in treated programs, and an attrition
rate of 32% in control programs. Following the cautious thresholds
of Otrearment = .27 and Qgoprg = .22 from the What Works Clear-
inghouse, these attrition levels correspond with a potential bias
of approximately .02 standard deviation units (i.e., low attrition)
(WWC, 2013, 2014). Additionally, in Appendix Table A3, we show
evidence that program characteristics are similar in the baseline
and post-intervention periods, providing evidence that results are
not driven by sample attrition.

Appendix Table A3 shows the descriptive means for all study
participants during baseline and post-intervention. About one-third
of the participating programs were either Head Start or Early Head
Start sites. Participating programs primarily served Black children
(40%) and White children (30%). Most of the programs charged
tuition (70%-80%) but about 50% of children received a childcare
subsidy. Teachers in the sample were all female and either Black
(about 60%) or White (about 35%), with very few teachers iden-
tifying in other race categories. On average, teachers had about
12 years of teaching experience with about four years at their
current position. There were no significant changes in program,
teacher, or child covariates based on measurements taken at the
baseline across the two time points, except the naturally occurring
increase in the average student age. These results were not driven
by changes in our sample across time (i.e., sample attrition).

Before formally estimating the effects of PWS-PMI, we con-
ducted descriptive t-tests comparing child, teacher, and program
characteristics between the intervention and control groups in
both the baseline and post-intervention periods. These t-tests at
baseline allowed us to examine whether random assignment suc-
cessfully resulted in balanced or observably similar intervention
and control groups. As shown in the first four columns of Table 1,
none of the demographic characteristics differed at statistically
significant levels at baseline, suggesting that our random assign-
ment produced baseline balance of intervention and control groups
on observed covariates. Conducting t-tests at baseline also allows
us to better understand whether certain program characteristics
should be included as covariates, to adjust for initial imbalances.
Although no variables were significantly different at baseline, there
are some characteristics that differed somewhat in magnitude be-
tween intervention and control groups. Compared to control pro-
grams, programs assigned to PWS-PMI intervention were less likely
to charge tuition (71%), more likely to be a Head Start program
(57%), and less likely to already be implementing a behavior sup-
port program (43%). Moreover, intervention programs tended to
serve a larger proportion of Black children (57%) and a smaller
proportion of White children (19%). Teachers at treated programs
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were more likely to be Black (76%) and have a bachelor’s degree or
higher (35%). To correct for these imbalances in baseline character-
istics that could influence our estimates of effects, we adjusted for
these covariates in our analytic models (described below). We also
show, in Appendix Tables A6 and A7, that our results are robust to
the inclusion of different covariates.

Additionally, the descriptive t-tests in the post-intervention pe-
riod allows us to examine whether characteristics of the treated
and control programs changed in ways that could potentially bias
our results. Table 1 shows that no program, teacher, or child
characteristic differs at statistically significant levels in the post-
intervention period, providing evidence that any potential differ-
ences in outcomes are not driven by observable changes in either
the programs themselves or in characteristics of teachers and chil-
dren in these programs.

4.7. Analytic Models

To formally estimate the effects of PWS-PMI, we use ordinary
least squares regression (OLS) to examine program-level outcomes
and use a series of hierarchical linear models (HLM) to examine
classroom and student-level outcomes. For program level outcomes
(PreSET, SPIFI, and disciplinary actions), we use OLS with covariate-
adjustment instead of HLM because the program-level outcomes
are not nested within higher level units. To conduct the analysis,
we use a model build-up approach that adds an increasing number
of covariates, building up to Equation 1 below (Hox et al., 2010).
Equation 1 models each of the three program-level outcomes y for
each program k at time t. First, we include only an indicator for
the PWS-PMI intervention. This model with only the treatment in-
dicator (Treaty,) effectively estimates the unconditional mean out-
come difference between intervention and control programs. Then,
we add a baseline measure of the dependent variable to help con-
trol for any initial differences between intervention and control
programs prior to intervention that are not controlled by random
assignment. Finally, to improve statistical power to detect effects,
we include a set of program-level characteristics that differed in
magnitude between intervention and control groups, all measured
before the PWS-PMI intervention began. These covariates were se-
lected based on the previously described qualitative but not sta-
tistically significant differences between treated and control pro-
grams at baseline and are the same for every model. The covari-
ates include whether the program charges tuition, program type
(i.e., whether the program is a Head Start/Early Head Start site or a
community program), whether the program is already implement-
ing an external behavior support system, the proportions of Black
and White children (with other race as the reference category),
the proportion Black teachers (with non-Black teachers as the ref-
erence category), and the proportion of teachers with a bache-
lor’s degree or above. In Appendix Tables A6 and A7, we show
that our results are robust to the inclusion of different covari-
ates. In addition to these covariates, the model includes a block
fixed effect (b,) to reflect the blocked randomization design. Fi-
nally, Equation 1 includes a random error term at the program
level (e ).

Yie = Yo + yiTreaty + yaYie—1 + ysTuitiony,_y + ysHeadStarty,_,
+ysExternalSupport,_1 + ysBlackStudents,_;
+y;WhiteStudents,,_1 + ysBlackTeachers,_4
+YoBAAbOVey, 1 + by + ey

(1)
For the classroom level outcomes (TPOT and CLASS), we use
two-level HLM models with classrooms j nested within programs

k at time t. Following the same logic as the models for program-

level outcomes, we use a model-build up approach where we be-

gin with a null model that does not have any covariates. Then, we
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add the treatment indicator and finally add the same set covari-
ates as in Equation 1 above. The reduced form two-level model is
shown in Equation 2 below. Equation 2 also includes a block fixed
effect (by), a fixed effect for programs (ug), and a random error
term (ej;,) at the classroom level.

Vike = Yoo + YorTreaty + yioY jie—1 + Yo Tuitiony,_4
+yosHeadStarty,_1 + yosExternalSupporty,_4
+YyosBlackStudentsy,_1 + yosW hiteStudents,_,
+vo7BlackTeachersy;_; + yosBAAbovey,_1 + by + Ugye + €y

(2)

For child-level outcomes (i.e., the social skills and problem be-
havior measures from SSIS), we use HLM models with children
nested within classrooms nested within programs. These hierar-
chical models are especially important in our context because the
PWS-PMI intervention occurs at the program level. Since chil-
dren in the same classrooms (and programs) are likely exposed
to similar influences external to the PWS-PMI intervention, fail-
ure to account for the non-independence between children could
downwardly bias the standard-errors of our estimates and increase
the “false positive” errors in hypothesis testing (Raudenbush &
Bryk, 2002; Snijders & Bosker, 2012). To model children (level 1)
nested within classrooms (level 2) nested within programs (level
3), we begin with a null model:

Level 1t yije = Tojir + €ijie

Level 2: 7o = Booke + Tojie

Level 3: Boore = Yooo + Uooke

Reduced Form : yjj; = Yooo + Uooke + Tojke + €ijk

(3)

In Equation 3, we model y (either social skills or problem be-
havior) for child i in classroom j and program k at time t. No pre-
dictors are included in the null model, but random intercepts for
classrooms (rgj,) and programs (ugg) allow us to calculate intr-
aclass correlations (ICCs) at both levels to examine how much of
the variability in children’s social skills and problem behavior SSIS
scores exists at level 2 and level 3. With the inclusion of all pre-
dictors, the reduced form three-level model is:

Yijke = Yooo + Yoo1 Treaty + Y1o0Yijke—1 + Yoo Tuitiony,_
+YoosHeadStarty,_1 + yoosExternalSupporty, 4
+voosBlackStudentsy,_y + yoosW hiteStudents,_4
+Yoo7BlackTeachersy,_1 + YoosBAAbovey. 1 + by,
+Uooke + Tojke + Cijke

(4)

Since program randomization occurs within blocks, all models
include a block fixed effect. The block fixed effect essentially com-
pares the intervention program with the control program in each
block and averages the differences across the sample. Note that
the block fixed effect coupled with the small number of programs
means that some program characteristics used as covariates do not
vary within block and drop out of the model. Thus, at the program
level, we report results from models that include only the base-
line measure of the independent variable as a covariate. All data
analyses were performed using Stata 15 (StataCorp, 2015).

5. Results
5.1. Outcome Measures

Table 3 shows program-level results for the standardized treat-
ment fidelity measures (SPIFI, PreSET) to provide an estimate of the
treatment contrast and the total reported number of student disci-
plinary actions. The effects of PWS-PMI on the standardized SPIFI
total indicator and total item scores are 1.63 and 1.44 standard de-
viation units, respectively. These results show that PWS-PMI has a
sizeable effect on program take-up of the PWS-PMI. The effect of
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PWS-PMI on the standardized PreSET score (1.28 standard devia-
tion units) is also positive and statistically significant. Effect sizes
(Hedges’s g) for the SPIFI total indicator, SPIFI total item, PreSET
are 2.26, 1.60, and 1.24, respectively. The parallel results on PreSET
and SPIFI provide confidence that our findings are not attributable
to the measure of implementation developed specifically for this
intervention (i.e., SPIFI). Finally, we turn to the effect of PWS-PMI
on disciplinary actions measured throughout the intervention, pre-
sented in Table 3. The point estimate on the number of disciplinary
events is -0.08 but not statistically significant. While the estimated
coefficient on the reduction of disciplinary actions is sizeable, the
lack of statistical significance may be attributable to the statistical
power to detect effects at the program level. As noted above, we
constructed several alternative measures of disciplinary outcomes
at the program level, all of which led to similar conclusions and
are available upon request.

Table 4 shows the effect of PWS-PMI on the proximal outcomes
measured by TPOT and CLASS. For brevity, we do not show results
from the null model and model containing only the treatment indi-
cator. However, for each classroom-level outcome, the null models
show a sizeable amount of the variability occurs at the program
level (ICC up to 16%) and support use of two-level models. Col-
umn 1 of Table 4 shows that when controlling only for the TPOT
outcome at baseline, programs that receive the PWS-PMI interven-
tion have TPOT scores that are 0.74 standard deviation units higher
than control programs. When we control for covariates, the effect
increases to 1.35 standard deviation units (g = 1.05). This suggests
PWS-PMI has a moderate to large effect on classroom-level imple-
mentation fidelity of Pyramid Model practices. On the covariate-
adjusted results for each of the CLASS measures (columns 4, 6,
and 8), we find that PWS-PMI has a positive and significant effect
of 1.55 standard deviations (g = .26) on instructional support, a
positive and significant effect of 1.90 standard deviations (g = .30)
on emotional support, and a positive and significant effect of 1.77
standard deviations (g = .40) on classroom organization.

For child-level outcomes (social skills and problem behavior),
we again do not show the null models for brevity, but we use ICCs
from null models to assess variability of these two outcomes at the
classroom and program level. The classroom-level ICC shows that
about 37.5% of the variance in social skills is at the classroom level,
about 7.8% of the variance is at the program level, and the remain-
der is at the child level. For problem behaviors, the classroom and
program level ICCs are 26.2% and 10.2%, respectively. Although the
program level ICCs are not as high as those at the classroom level,
conventional interpretations of ICC suggest that these values (all
above 0.05) suggest medium to large group effects, supporting our
decision to use three-level models (Bliese, 1998; LeBreton & Senter,
2008).

Table 5 shows the child-level results from our HLM models.
Columns 1-2 show results where the outcome is the social skills
measure from SSIS, and columns 3-4 show results for the SSIS
measure of problem behavior. Controlling for the outcome at base-
line and all covariates, the coefficient on social skills is positive
(0.63 standard deviation units) but not statistically significant. The
coefficient on problem behavior is 0.41 standard deviation units
but also not statistically significant.

We tested these effect estimates for robustness to inclusion of
alternative sets of covariates. When attempting to run the analy-
sis including all available covariates, several covariates are perfectly
collinear and multiple regressors are dropped due to limited de-
grees of freedom available for covariates, which were measured
at the program level. Therefore, we sequentially test models that
include all the covariates for which estimates are obtainable, and
separately for program-level covariates, classroom-level, and child-
level covariates. The results with alternative covariates are shown
in Appendix Tables A6 and A7 and are consistent with the ef-
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Table 3
Effect of PWS PMI Intervention on Program Level Measures: PreSET, SPIFI, and Disciplinary Actions.
) (2) (3) (4) (5) (6) (7) (8)
SPIFISum of  SPIFISum of Total Number of Total Number of
All All SPIFISum of  SPIFISum of Student-Disciplinary Student-Disciplinary
Indicators Indicators All Items All Items PreSET PreSET Actions Actions
PWS-PMI 1.62% 1.63* 1.44 1.44% 1.25* 1.28* -0.14 -0.08
(0.24) (0.25) (0.34) (0.29) (0.35) (0.29) (1.06) (0.71)
[0.00] [0.00] [0.01] [0.00] [0.01] [0.01] [0.90] [0.92]
Baseline Measure 0.21 0.47 1.36 -0.52*
(0.31) (0.26) (0.71) (0.16)
[0.53] [0.14] [0.11] [0.03]
Observations 15 15 15 15 15 15 15 14
R? Overall 0.74 0.81 0.75 0.79 0.68 0.70 0.71 0.81
Block Fixed Effect Yes Yes Yes Yes Yes Yes Yes Yes

Standard errors in parentheses. p-values in brackets. The small number of programs means that many covariates do not vary within blocks. Therefore, these models do not

include covariates besides the baseline measure of the outcome.

* p < 0.05.
* p < 0.01.
“* p < 0.001.
Table 4
Effect of PWS PMI Intervention on Classroom Level Measures: TPOT and CLASS.
1M (2) 3) (4) (5) (6) (7 (8)
Instructional Instructional Emotional Emotional Classroom Classroom
TPOT TPOT Support Support Support Support Organization Organization
PWS-PMI 0.74" 1.35% 0.29 1.55* -0.01 1.90* 0.10 1.77+
(0.22) (0.53) (0.29) (0.65) (0.31) (0.65) (0.27) (0.75)
[0.00] [0.01] [0.32] [0.02] [0.98] [0.00] [0.72] [0.02]
Outcome at Baseline 0.21 0.11 -0.06 -0.01 0.52* 0.42* 0.15 0.06
(0.15) (0.13) (0.18) (0.16) (0.22) (0.19) (0.24) (0.22)
[0.15] [0.39] [0.72] [0.96] [0.02] [0.03] [0.54] [0.80]
Tuition Fee -0.55 -0.87 -1.22 -0.70
(0.88) (1.08) (1.08) (1.26)
[0.53] [0.42] [0.26] [0.58]
Head Start/EHS -0.89 -2.20* -2.20* -3.18*
(0.90) (1.10) (1.10) (1.26)
[0.32] [0.05] [0.05] [0.01]
External Behavior 217 3.60" 4.36"" 4.64"
Support
(1.17) (1.40) (1.43) (1.63)
[0.06] [0.01] [0.00] [0.00]
Proportion Black -0.48 5.67 5.45 6.23
Students
(3.32) (3.99) (4.08) (4.62)
[0.89] [0.15] [0.18] [0.18]
Proportion White -0.10 0.41 3.06 1.23
Students
(1.94) (2.33) (2.42) (2.80)
[0.96] [0.86] [0.20] [0.66]
Proportion Black 1.92 -1.65 0.47 0.67
Teachers
(0.99) (1.15) (1.20) (1.36)
[0.05] [0.15] [0.69] [0.62]
Proportion Teachers 0.49 -1.00 -2.21" -1.52
with BA or Above
(0.90) (1.09) (1.12) (1.31)
[0.59] [0.36] [0.05] [0.25]
Observations 40 40 40 40 40 40 40 40
Classroom ICC 4.13% <1% 11.71% <1% 16.02% <1% <1% <1%
Block Fixed Effect Yes Yes Yes Yes Yes Yes Yes Yes

EHS: Early Head Start; IFSP: Individualized Family Support Plan.
Standard errors in parentheses. p-values in brackets.

* p < 0.05.
* p < 0.0l
** p < 0.001.

fect estimates from our preferred specification, which we report
above.

We attempted to further examine the extent to which miss-
ing data due to case-wise deletion altered the effect estimates. The
most straightforward way to conduct this examination is to impute
the missing data and reanalyze the data. However, the number of
covariates available for the imputation was limited and the size
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of the sample relatively small for implementing multiple imputa-
tion. Appendix Tables A4 and A5 show the results from analyses
on the full data set after implementing multiple imputation in two
ways. Table A4 imputes missing data using the full sample, while
Table A5 imputes variable values separately for the treatment and
control groups. The coefficients estimated from the imputed data
continue to be positive and are similar in magnitude to our pri-
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Table 5
Effect of PWS PMI Intervention on Child Level SSIS Measures.
(1) (2) 3) (4)
Social Skills  Social Skills ~ Problem Behaviors  Problem Behaviors
PWS-PMI 0.11 0.63 -0.20 0.41
(0.16) (0.34)~ (0.13) (0.28)
[0.47] [0.07] [0.12] [0.14]
Outcome at Baseline 0.52% 0.53* 0.55** 0.59"
(0.05) (0.05) (0.06) (0.06)
[0.00] [0.00] [0.00] [0.00]
Tuition Fee -0.54 -0.48
(0.57) (0.50)
[0.35] [0.33]
Head Start/EHS -0.92 -1.41%
(0.67) (0.56)
[0.17] [0.01]
External Support with Behavior 0.92 1.74*
(0.83) (0.68)
[0.27] [0.01]
Proportion Black Students 1.30 2.10
(2.31) (1.88)
[0.57] [0.27]
Proportion White Students -0.57 -0.34
(1.34) (1.15)
[0.67] [0.77]
Proportion Black Teachers -0.92 -0.18
(0.71) (0.56)
[0.20] [0.75]
Proportion Teachers with BA or Above -0.76 -0.74
(0.61) (0.49)
[0.21] [0.13]
Observations 335 335 335 335
Classroom ICC 19.66% 11.35% 8.283% 1.003%
Program ICC <1% <1% <1% <1%
Block Fixed Effect Yes Yes Yes Yes

EHS: Early Head Start; IFSP: Individualized Family Support Plan.

Standard errors in parentheses. p-values in brackets.
* p < 0.05.
** p < 0.01
** p < 0.001.

mary results, but for the classroom-level outcomes, the estimates
are no longer statistically significant. The multiple imputation anal-
yses make us more cautious about the original effect estimates, but
the plausibility of the original estimates remains due to limitations
on the covariates available for use in the imputation and the sam-
ple size.

6. Discussion

Our findings were multi-faceted. First, we found the SPIFI to
be a useful and reliable tool for measuring the fidelity of treat-
ment for PSW-PMIL. Second, we found that the intervention, includ-
ing training and coaching, was effective for supporting programs
to use PWS-PMI. These effects were unequivocal and promising.
Third, classroom effects were consistently positive, and child ef-
fects were in the right direction and viewed as promising. We dis-
cuss our outcomes and implications of each below.

Our study was the first randomized experiment to evaluate
PWS-PMI. We found that training and support increased imple-
mentation of the program-wide practices needed for supporting
the use of the Pyramid Model. The programs in the control group—
who did not receive training and coaching—did not implement the
Pyramid Model to the same extent. The differences across the two
groups were meaningful in magnitude and statistically significant.
However, programs did not reach what we consider to be high fi-
delity implementation as they did not reach full implementation of
most of the indicators on the SPIFI. This has at least four implica-
tions for future research and practice.

First, the SPIFI provided a valid and reliable measure of PWS-
PMI. The SPIFI was useful for measuring changes in program-wide

implementation, which we refer to as intervention fidelity and
measured critical components of program-wide implementation.
Use of this program-level measure of treatment take-up may be
useful in future studies of Pyramid Model interventions to better
understand the treatment contrast between treatment and control
sites and to reduce the plausibility of program-wide supports as an
explanation if expected effects of a Pyramid intervention are not
observed in practice. Also, it may be useful in practice as a tool
to monitor program supports for Pyramid Model implementation.
However, additional research is needed to identify what scores on
the SPIFI are related to improved and meaningful classroom and
child outcomes. We believe additional replications should be con-
ducted to identify both the criterion score (i.e., percentage score
on the SPIFI) and critical components (i.e., SPIFI indicators) related
to meaningful classroom improvements and child social-emotional
competence. More research is needed examining the relations be-
tween program-wide implementation, classroom quality, and child
social competence.

Second, we provided training and coaching over a 10 month
period with each program in the intervention group. Despite see-
ing strong improvements in PWS-PMI, implementation science
research suggests that full implementation of PWS-PMI would
require multiple years of training and support (Durlak, 2015;
Fox et al., 2019). In this study, classroom coaches provided substan-
tially lower doses of coaching than we anticipated and lower than
would be needed to see classroom improvements (Hemmeter et al.,
2016; Hemmeter et al., 2018). The gap between intended coach-
ing and the intensity of coaching needed to establish practice im-
plementation fidelity has been noted by researchers as a critical
challenge (Downer et al., 2009; Weber-Mayrer et al., 2018). Fur-
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ther, classroom coaching might be a critical component of PWS-
PMI. There are several reasons why the dose was lower, including
lack of confidence among coaches and inadequate time for coach-
ing. To address this issue in future research, external coaches might
focus on supporting teachers in the first year and then fade that
support during the second year to build the capacity of the class-
room coach to support sustained, high-fidelity implementation of
Pyramid Model practices. It will be necessary to work with lead-
ership teams to ensure coaches have adequate time to provide the
dose of coaching needed to see change in teacher practice.

Third, though not statistically significant, the SSIS results sug-
gested that children’s challenging behavior scores may have in-
creased over time in intervention programs. Given this is a teacher-
completed measure, we hypothesize that this difference could be
an artifact of teachers in the treatment group having a better un-
derstanding of the meaning of challenging behavior as a result
of the intervention. That is, the PWS-PMI training and coaching
increased teachers’ understanding and awareness of the meaning
of children’s challenging behaviors. Additionally, our findings align
with previous research showing increased SSIS problem behavior
among older age groups throughout the school year (Schonert-
Reichl & Lawlor, 2010). Additional research is needed examining
teachers’ perceptions of challenging behavior over at least two
years of implementation of PWS-PMI. In addition, future research
that examines the implementation of PWS-PMI over time should
include a direct assessment or observational measure of children’s
social, emotional, and behavioral outcomes.

The child care system is multifaceted and complex. We included
programs that served families experiencing many different types of
challenges. Further, the child care programs had limited resources
and external supports. We had higher than expected rates of child
attrition and difficulties contacting families in both the interven-
tion and control groups. Child care programs also reported having
high levels of teacher and staff turnover, crises, and even closures.
Some of these issues are systemic (e.g., staff turnover, limited re-
sources) and point to a need for broader changes in our child care
system. Future research should identify readiness markers or pro-
gram characteristics that indicate a program is ready for PWS-PML
These could be used to develop specific inclusion criteria for pro-
grams in research. The readiness markers also could be used to
help programs identify their own readiness for PWS-PMI.

Finally, our goal was to build the capacity of child care pro-
grams to provide an implementation infrastructure for the imple-
mentation of evidence-based practices. We sought to establish the
organizational and system components within the program that
would contribute to the sustainable and high-fidelity implemen-
tation of practices time (Franks & Schroeder, 2013). This study pro-
vides promising data about the feasibility of a program-wide ap-
proach to implementation of an intervention and the potential out-
comes for teachers and children.

6.1. Limitations

While this study is one of the first to examine program level
implementation of social-emotional interventions in early child-
hood settings, there are limitations that should be considered in
examining the results and which provide the foundation for future
research. First, the study was limited in terms of the number of
programs that were included, and this issue was further impacted
by one program closing and ongoing attrition of staff at programs
that remained in the study. While the effects of the attrition can-
not be fully known, we conducted several tests for potential ef-
fects and did not find unusually high levels of attrition given the
study population, differential attrition or compositional changes in
the treatment and control samples over time. The results of multi-
ple imputation raised a caution about the plausibility of the study
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findings. The lack of significant differences in the effect estimates
for classroom-level outcomes in the imputed sample may be at-
tributable to the lack of effect on the teachers and students who
attrited, which could indicate bias or reflect low dosage and du-
ration of exposure to PWS-PMI. Alternatively, it may indicate the
covariates available for the multiple imputation were too limited
to impute the missing data reliably. Ultimately, the effects of attri-
tion can only be resolved through replication of the study.

Second, one of our goals was to examine the effects of the in-
tervention on programs’ inappropriate disciplinary actions. While
the estimated coefficient on the reduction of disciplinary actions
is sizeable, the lack of statistical significance may be attributable
to the statistical power to detect effects at the program level. As
noted above, we constructed several alternative measures of dis-
ciplinary outcomes at the program level, all of which led to sim-
ilar conclusions. Recent research found that the Pyramid Model is
associated with reductions in use of exclusionary discipline prac-
tices (Clayback & Hemmeter, 2021). However, in that study, the
programs were situated in a state system that had been providing
support for program-wide implementation of the Pyramid Model
for several years. It is likely that these outcomes will take intensive
support provided over a longer period of time than was provided
in the current study.

7. Conclusion

PWS-PMI reflects a systematic approach to supporting early
childhood programs in using Pyramid Model practices and enhanc-
ing social-emotional outcomes and is grounded in an understand-
ing of implementation science. We found the SPIFI to be an ef-
fective, reliable, and useful tool to measure the implementation of
PWS-PMI. Despite existing complexities and challenges, programs
increased their implementation of PWS-PMI and showed strong
promise for improving classroom practices and child outcomes af-
ter only one year of support. Our findings indicate a program-wide
approach is effective and feasible in early childhood programs;
however, more time and support may be necessary to sustain high
fidelity implementation and more robust effects on children.
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Table A1
Training Evaluation and Fidelity Data.
Fall - Intervention Trainings Spring - Control Trainings
Training % Fidelity(range) M Evaluation Score' (range) % Fidelity? M Evaluation Score' (range)
LT 97 3.8 98 3.7
(96-98) (3-4) (1-4)
PBC 93 3.8 98 3.7
(93-93) (2.5-4) (2-4)
Staff 95 3.7 100 3.6
(75-100) (1-4) (1-4)
PTRYC 100 35 91 3.1
- (2.5-4) (1-4)
TPOT 97 3.6 100 3.4
(94-100) (2-4) (1-4)

LT: Leadership Team; PBC: Practice-Based Coaching; PTRYC: Prevent Teach Reinforce for Young Children; TPOT: Teaching Pyramid Observation Tool.
1 Evaluation scale for questions 1-4
2 Trainings occurred only at one site, thus there are no ranges for these fidelity scores.

Table A2
External Coaching Supports During the Study.

Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8 Average (range)

Leadership Team Meetings 9 10 10 10 9 9 9 6 9.0 (6-10)
Leadership Team Meeting Work on ECBoQ 3 4 4 4 3 6 1 3 3.5 (1-6)
Activities Work on Implementation 7 7 9 7 6 7 0 3 5.8 (0-9)
Plan
BIR data support 6 0 7 5 3 3 0 1 3.1 (0-7)
TPOT/ECBoQ/Buy-in data 5 2 5 8 0 2 0 2 3.0 (0-8)
support
Weekly Visits 29 18 36 22 24 34 23 14 25.0 (14-36)
Weekly Visit Activities Discuss coaching 10 10 11 12 10 15 5 7 10.0 (5-12)
Coach in classroom with 4 2 6 8 5 9 0 2 4.5 (0-9)
coach
Coach in classroom 1 5 5 1 5 15 14 4 6.3 (1-15)
without coach
Conduct TPOT with coach 2 1 0 1 3 0 0 1 1(0-2)
Behavior support in 10 1 11 1 3 1 0 0 3.8 (0-11)
classroom
Behavior support out of 8 1 7 5 4 5 0 2 4.0 (0-8)
classroom
Data support 12 3 13 10 6 5 1 4 6.8 (1-13)
Family event 1 1 3 1 1 0 0 0 0.9 (0-3)

Coach in classroom with coach and Coach in classroom without coach are mutually exclusive. Work on ECBoQ = reviewing or updating the document; Work on Implemen-
tation Plan = reviewing or updating the document; BIR data support = reviewing the purpose, reviewing completed BIRs, assisting with entry, or interpreting data; Discuss
coaching = talking with coach about coaching sessions or coaching in general, reviewing action plans and notes, giving suggestions, or reviewing video with the coach;
Behavior support in classroom = observing or supporting implementation of a behavior support plan; Behavior support out of classroom = any other behavior support
activities that occurred out of the classroom; Data support = suggesting data to collect, assisting with entering data, interpreting data, or creating Implementation Plan goals
based on data for BIRs, TPOTs, ECBoQ, or buy-in data
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Table A3
Descriptive Averages at Baseline and Post-Intervention.
Baseline Post-Intervention
M SD M SD Difference  p-value

Program Characteristics
Tuition Fee 0.69 (0.48) 0.80 (0.41) 0.11 0.49
Head Start/EHS 0.31 (0.48) 0.33 (0.49) 0.02 0.91
External Support with Behavior 0.50 (0.52) 0.80 (0.41) 0.30 0.09
Child Characteristics
Average Age (Years) 3.91 (0.20) 433 (0.28) 0.41*+ 0.00
Proportion Girls 0.47 (0.09) 0.47 (0.15) 0.00 0.99
Proportion Black 0.42 (0.33) 0.43 (0.37) 0.01 0.93
Proportion White 0.30 (0.32) 0.34 (0.34) 0.04 0.76
Proportion IEP/IFSP 0.02 (0.02) 0.02 (0.03) 0.00 0.66
Proportion Dual Language Learner 0.15 (0.21) 0.12 (0.23) -0.03 0.73
Proportion Child Care Subsidy 0.50 (0.36) 0.49 (0.35) -0.01 0.93
Teacher Characteristics
Proportion Female Teachers 1.00 (0.00) 1.00 (0.00) 0.00 .
Proportion Black Teachers 0.58 (0.44) 0.63 (0.42) 0.05 0.78
Proportion White Teachers 0.38 (0.44) 0.35 (0.45) -0.03 0.86
Proportion Teachers with BA or Above 0.28 (0.42) 0.38 (0.42) 0.10 0.54
Proportion Teachers with ECE Degree 0.70 (0.35) 0.63 (0.38) -0.07 0.61
Proportion Teachers with Pre-K License 0.43 (0.31) 0.44 (0.39) 0.01 0.97
Average Teacher Experience (Months) 143.06 (85.55) 149.60 (84.92) 6.54 0.84
Average Months of Experience in Position  45.12 (39.97) 54.29 (42.23) 9.7 0.56

EHS: Early Head Start; IEP: Individual Education Plan; IFSP: Individualized Family Support Plan; ECE: Early Childhood
Education.

Standard deviation in parentheses. The social skills scale and problem behaviors scale have been standardized to
have a mean zero and unit variance.

*p < 0.05* p<001**p < 0001

Table A4
Effect of PSW PMI Treatment on Child level SSIS Measures and Classroom Level Measures: TPOT and CLASS After Multiple Imputation.
(1) (2) (3) (4) (5) (6)
Social Skills Problem Behaviors ~ TPOT Instructional Support ~ Emotional Support  Classroom Organization
PWS-PMI 0.13 0.18 0.65 0.62 0.91 0.67
(0.23) (0.28) (0.59) (0.71) (0.75) (0.78)
[0.57] [0.52] [0.28] [0.39] [0.24] [0.39]
Outcome at Baseline 0.58" 0.52%+ 0.13 0.01 0.27 -0.15
(0.05) (0.05) (0.28) (0.25) (0.27) (0.44)
[0.00] [0.00] [0.65] [0.95] [0.32] [0.74]
Tuition Fee -0.33 -0.36 0.21 -0.14 -0.83 0.47
(0.47) (0.50) (1.26) (1.35) (1.47) (1.63)
[0.48] [0.47] [0.87] [0.92] [0.57] [0.78]
Head Start/EHS -0.50 -0.85 -0.75 -1.53 -1.66 -2.56*
(0.51) (0.56) (1.12) (1.22) (1.28) (1.31)
[0.33] [0.13] [0.50] [0.21] [0.20] [0.05]
External Support with Behavior 0.31 0.70 1.28 2.68 3.89* 3.63%
(0.66) (0.68) (1.59) (1.66) (1.91) (1.81)
[0.63] [0.30] [0.42] [0.11] [0.04] [0.05]
Proportion Black Students -0.98 0.59 -1.52 0.72 3.81 213
(1.17) (1.26) (3.13) (3.40) (3.94) (3.76)
[0.41] [0.64] [0.63] [0.83] [0.34] [0.58]
Proportion White Students -2.58" -0.83 -2.03 -4.01 -0.19 -3.09
(0.89) (1.11) (2.29) (2.62) (3.03) (3.30)
[0.00] [0.46] [0.38] [0.14] [0.95] [0.36]
Proportion Black Teachers -0.78 -0.14 0.95 -1.45 -0.57 0.43
(0.52) (0.59) (1.32) (1.47) (1.55) (1.38)
[0.14] [0.81] [0.48] [0.33] [0.71] [0.76]
Proportion Teachers with BA or Above  0.36 -0.05 1.47 0.91 -0.54 0.61
(0.50) (0.59) (1.10) (1.20) (1.52) (1.62)
[0.48] [0.93] [0.19] [0.45] [0.72] [0.71]
Observations 603 children 603 children 60 classrooms 60 classrooms 60 classrooms 60 classrooms
Block Fixed Effect Yes Yes Yes Yes Yes Yes

Standard errors in parentheses. p-values in brackets. These analyses derive from all observations of students and classrooms after multiple imputation of missing values.
The imputation process utilized multivariate normal regressions with a burn-in period of 100, producing 10 imputed datasets that were all used in the regression models.
These observations include students and teachers who were observed (1) only at baseline, (2) only post-intervention, and (3) both at baseline and post-intervention. Multiple
imputation could not be conducted for the program level analyses, because the small number of programs (16) was too few to reliably specify imputation models.

*p < 0.05

“ p < 0.01

“* p < 0.001
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Table A5
Effect of PSW PMI Treatment on Child level SSIS Measures and Classroom Level Measures: TPOT and CLASS After Multiple Imputation (Treatment and Control Groups
Imputed Separately).

(1 (2) (3) (4) (5) (6)

Social Skills ~ Problem Behaviors =~ TPOT Instructional Support ~ Emotional Support  Classroom Organization

PWS-PMI 0.34* 0.15 0.51 0.76 0.06 0.12
(0.13) (0.19) (0.28)  (0.50) (0.82) (0.96)
[0.01] [0.43] [0.07] [0.13] [0.95] [0.90]
Outcome at Baseline 0.48* 0.38 0.22 0.08 0.05 -0.63
(0.05) (0.06) (0.21)  (0.41) (0.74) (1.03)
[0.00] [0.00] [0.30] [0.85] [0.94] [0.55]
Tuition Fee 0.28 0.46 0.53 -0.22 -0.82 -0.82
(0.22) (0.33) (0.55) (0.77) (1.13) (1.28)
[0.21] [0.17] [0.34] [0.78] [0.47] [0.52]
Head Start/EHS 0.38 0.30 0.43 -0.58 -0.51 -1.28
(0.24) (0.33) (0.61) (0.75) (1.19) (1.46)
[0.11] [0.36] [0.49] [0.44] [0.67] [0.39]
External Support with Behavior -0.24 -0.60 0.24 0.50 1.63 1.69
(0.23) (0.37) (0.56)  (0.77) (1.70) (1.85)
[0.31] [0.12] [0.67] [0.52] [0.35] [0.37]
Proportion Black Students -1.27¢ -1.06 0.07 0.31 2.62 2.26
(0.59) (1.03) (1.49) (1.43) (2.48) (3.05)
[0.03] [0.31] [0.96] [0.83] [0.29] [0.47]
Proportion White Students -1.06 -0.20 0.07 0.11 0.38 -0.21
(0.36) (0.57) (0.95) (1.29) (1.92) (2.10)
[0.00] [0.72] [0.94] [0.93] [0.84] [0.92]
Proportion Black Teachers -1.00* -0.68 -0.01 -1.17 -0.59 0.22
(0.23) (0.50) (0.58)  (0.98) (1.64) (1.79)
[0.00] [0.20] [0.98] [0.24] [0.72] [0.90]
Proportion Teachers with BA or Above  -0.67** -0.69 1.20 -0.27 0.03 -0.04
(0.25) (0.46) (0.78) (1.16) (1.87) (2.02)
[0.01] [0.14] [0.13] [0.81] [0.99] [0.98]
Observations 603 603 60 60 60 60
Block Fixed Effect Yes Yes Yes Yes Yes Yes

EHS: Early Head Start; IFSP: Individualized Family Support Plan.
Standard errors in parentheses. p-values in brackets: These analyses derive from all observations of students and classrooms after multiple imputation of missing
values. The imputation process utilized multivariate normal regressions with a burn-in period of 100, producing 10 imputed datasets that were all used in the
regression models.

* p < 0.05

* p < 0.01

= p < 0.001
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Table A6
Effect of PWS PMI Intervention on Classroom Level Measures: TPOT and CLASS - With Additional Covariates.
(1) (2) (3) (4) (5) (6) (7 (8) 9) (10) () (12) (13) (14) (15) (16)
Classroom  Classroom  Classroom Classroom
Instructional Instructional Instructional Instructional Emotional ~ Emotional = Emotional Emotional  Organiza-  Organiza-  Organiza- Organiza-
TPOT TPOT TPOT TPOT Support Support Support Support Support Support Support Support tion tion tion tion
PWS-PMI 1.12% 1.05*  0.82* 1.45* 0.98" 0.67* 1.06* 1.40* 0.51 0.64* 0.70 2.15% 0.45* 0.38* 0.62" 0.86""
(0.26) (0.23) (0.31) (0.48) (0.32) (0.28) (0.38) (0.59) (0.32) (0.28) (0.38) (0.59) (0.18) (0.17) (0.01) (0.22)
[0.00] [0.00] [0.01] [0.00] [0.00] [0.02] [0.00] [0.02] [0.10] [0.02] [0.07] [0.00] [0.03] [0.04] [0.02] [0.03]
Outcome at 0.18 0.11 0.11 0.11 -0.04 -0.01 -0.01 -0.01 0.46* 0.42* 0.42¢ 0.42¢ 0.18 0.06 0.06 0.06
Baseline
(0.13) (0.13) (0.13) (0.13) (0.17) (0.16) (0.16) (0.16) (0.20) (0.19) (0.19) (0.19) (0.24) (0.22) (0.22) (0.22)
[0.18] [0.39] [0.39] [0.39] [0.82] [0.96] [0.96] [0.96] [0.02] [0.03] [0.03] [0.03] [0.45] [0.80] [0.80] [0.80]
Program
Characteristics
Tuition Fee 0.23 -3.03 0.49 0.62 -0.28 -7.40* 1.11 -2.17
(0.49) (2.13) (0.60) (2.56) (0.60) (2.64) (0.88) (3.13)
[0.64] [0.16] [0.41] [0.81] [0.64] [0.00] [0.21] [0.49]
Head Start/EHS  -0.02 -1.14 -0.75 0.00 -0.01 -5.27 -0.13 -1.79
(0.47) (1.14) (0.57) (1.39) (0.57) (1.46) (0.67) (1.74)
[0.96] [0.32] [0.19] [1.00] [0.98] [0.00] [0.85] [0.30]
External 1.32¢ 1.33 1.18 0.54 2.15% -1.76 0.92 0.07
Support with
Behavior
(0.51) (0.85) (0.61) (1.02) (0.62) (1.10) (0.73) (1.36)
[0.01] [0.12] [0.06] [0.60] [0.00] [0.11] [0.21] [0.96]
Student
Characteristics
Average Age 0.43 1.36 -2.23" -0.99 -0.73 -1.29 -0.78 -0.41
(Years)
(0.63) (0.84) (0.76) (0.91) (0.77) (0.99) (0.88) (1.18)
[0.49] [0.10] [0.00] [0.28] [0.34] [0.19] [0.37] [0.73]
Proportion 7.88 9.92" -3.25 3.01 9.55 20.54" 7.41 12.20
Girls
(4.09) (4.55) (4.88) (5.34) (4.98) (5.46) (5.66) (6.26)
[0.05] [0.03] [0.51] [0.57] [0.06] [0.00] [0.19] [0.05]
Proportion 2.44+ 1.37 1.32 -1.15 1.67 7.28% 0.78 1.42
White Students
(0.79) (1.89) (0.96) (2.32) (0.98) (2.42) (1.11) (2.94)
[0.00] [0.47] [0.17] [0.62] [0.09] [0.00] [0.49] [0.63]
Proportion 33.36 50.96 -36.23 6.16 59.40 195.81* 19.28 70.19
Individualized
Education
Plan/IFSP
(30.63) (47.95) (36.80) (57.71) (37.51) (60.60) (43.34) (71.83)

(continued on next page)
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Table A6 (continued)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)
TPOT TPOT TPOT TPOT Emotional Emotional Emotional Emotional  Classroom  Classroom  Classroom  Classroom
Instructional Instructional Instructional Instructional Support Support Support Support Organiza-  Organiza-  Organiza-  Organiza-
Support Support Support Support tion tion tion tion
[0.28] [0.29] [0.32] [0.92] [0.11] [0.00] [0.66] [0.33]
Proportion -0.63 -6.61 7.48* 2.04 -1.33 -12.21 1.21 -4.67
Dual Language
Learner
(3.10) (4.38) (3.72) (5.05) (3.84) (5.15) (4.44) (5.88)
[0.84] [0.13] [0.04] [0.69] [0.73] [0.02] [0.79] [0.43]
Proportion -0.08 0.68 1.89 -1.08 -3.94 3.21% -1.73 -0.18
Child Care
Subsidy
(1.50) (0.93) (1.85) (1.13) (1.87) (1.19) (2.24) (1.38)
[0.96] [0.46] [0.31] [0.34] [0.03] [0.01] [0.44] [0.89]
Teacher
Characteristics
Proportion -15.12 -0.85 -26.32* -0.51 -30.21" -1.33 -33.54" -0.68
Black Teachers
(7.84) (1.06) (9.42) (1.20) (9.61) (1.24) (10.99) (1.42)
[0.05] [0.42] [0.01] [0.67] [0.00] [0.28] [0.00] [0.63]
Proportion -14.07 -0.75 -19.95¢ 0.86 -26.14* -2.74* -26.72* -0.77
White Teachers
(6.50) (0.89) (7.78) (1.06) (7.96) (1.07) (9.07) (1.23)
[0.03] [0.40] [0.01] [0.42] [0.00] [0.01] [0.00] [0.53]
Proportion 11.41* 0.00 12.86* 0.00 18.87* 0.00 17.36 0.00
Teachers with
BA or Above
(472) () (5.65) () (5.78) () (6.58) ()
[0.02] [.] [0.02] [.] [0.00] [.] [0.01] []
Proportion -2.50 0.00 -2.86 0.00 -3.35 0.00 -5.20° 0.00
Teachers with
Early
Childhood
Degree
(179) () (2.17) () (2.20) () (2.53) ()
[0.16] [.] [0.19] [.] [0.13] [.] [0.04] []
Average 0.04 0.00 0.16 0.00 0.12 0.00 0.20* 0.00
Months of
Experience in
Position
(0.06) () (0.07) ) (0.07) () (0.08) )
[0.44] [.] [0.02] [.] [0.09] [.] [0.01] [.]
Observations 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40
Classroom ICC <1% <1% <1% <1% <1% <1% <1% <1% <1% <1% <1% <1% <1% <1% <1% <1%
Block Fixed Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Effect

EHS: Early Head Start; IFSP: Individualized Family Support Plan.
Standard errors in parentheses. p-values in brackets.

* p < 0.05;
* p < 0.01;
*** p < 0.001.
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Table A7
Effect of PSW PMI Treatment on Student Level SSIS Measures - With Additional Covariates
(1) (2) (3) (4) (5) (6) (7) (8)
Problem Problem Problem Problem
Social Skills Social Skills Social Skills Social Skills Behaviors Behaviors Behaviors Behaviors
PWS-PMI 0.48 0.27 0.46 0.54 0.17 0.18 0.14 0.03
(0.27) (0.17) (0.23) (0.39) (0.16) (0.14) (0.18) (0.14)
[0.08] [0.12] [0.05] [0.23] [0.31] [0.21] [0.45] [0.83]
Outcome at Baseline 0.50"** 0.53" 0.53" 0.53" 0.56"** 0.59" 0.59" 0.59"*
(0.05) (0.05) (0.05) (0.05) (0.06) (0.06) (0.06) (0.06)
[0.00] [0.00] [0.00] [0.00] [0.00] [0.00] [0.00] [0.00]
Program Characteristics
Tuition Fee 0.20 51.45 -0.67 42.02
(0.64) (29.84) (0.54) (24.64)
[0.75] [0.08] [0.21] [0.09]
Head Start/EHS -0.53 -1.35* -0.58 -0.99*
(0.47) (0.56) (0.40) (0.47)
[0.26] [0.02] [0.15] [0.04]
External Support with 0.29 1.36 0.06 1.36
Behavior
(0.49) (0.86) (0.41) (0.71)
[0.55] [0.11] [0.89] [0.06]
Student Characteristics
Average Age (Years) -1.11* -0.35 -0.82* -0.13
(0.44) (0.47) (0.32) (0.37)
[0.01] [0.46] [0.01] [0.73]
Proportion Girls -4.35 -2.06 -0.78 0.31
(2.34) (1.56) (2.00) (1.28)
[0.06] [0.19] [0.70] [0.81]
Proportion White Students -0.58 0.00 -0.19 0.00
(0.59) () (0.50) ()
[0.33] [. [0.71] [.
Proportion Individualized -30.02 0.00 -16.55 0.00
Education Plan/IFSP
(17.88) ) (15.80) ()
[0.09] [] [0.29] []
Proportion Dual Language 5.49* 0.00 4.24¢ 0.00
Learner
(2.24) () (1.87) ()
[0.01] (] [0.02] []
Teacher Characteristics
Proportion Black Teachers -8.28 0.00 -13.62* 0.00
(5.61) () (4.53) )
[0.14] [] [0.00] []
Proportion White Teachers -491 0.00 -9.79* 0.00
(4.64) () (3.81) ()
[0.29] (] [0.01] []
Proportion Teachers with 1.68 0.00 5.31 0.00
BA or Above
(3.40) () (2.87) )
[0.62] [] [0.06] []
Proportion Teachers with -1.63 0.00 -2.51* 0.00
Early Childhood Degree
(1.43) () (1.22) ()
[0.25] [] [0.04] []
Average Months of 0.07 0.00 0.10" 0.00
Experience in Position
(0.04) () (0.04) ()
[0.12] [] [0.01] []
Observations 335 335 335 335 335 335 335 335
Classroom ICC 15.03% 11.35% 11.35% 11.35 3.46% 1.00% 1.00% 1.00%
Program ICC <1% <1% <1% <1% <1% <1% <1% <1%
Block Fixed Effect Yes Yes Yes Yes Yes Yes Yes Yes

EHS: Early Head Start; IFSP: Individualized Family Support Plan.

Standard errors in parentheses. p-values in brackets. Proportion child care subsidy omitted because of collinearity.
* p < 0.05.
* p < 001
“* p < 0.001.
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