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Purpose of the Evaluation Study

In 2011-2012, the Georgia legislature funded a series of ongoing studies to evaluate Georgia’s
Pre-K Program. The first study, conducted in 2011-2012, was designed to examine children’s
learning outcomes during pre-k, the factors that predict better outcomes, and the quality of
children’s experiences in Georgia’s Pre-K classrooms based on a random sample of 100
classrooms and 509 children within those classrooms. The second study, conducted in 2012-2013,
was designed to investigate the effects of participation in Georgia’s Pre-K on children’s school
readiness skills, and whether those effects are similar for different groups of children. This study
utilized a regression discontinuity design (RDD) to compare children who had and had not
attended the program, and included 1,181 children (611 treated and 570 untreated). The third
study, occurring from 2013-2020, involves a longitudinal design to follow a sample of 1,169
children from pre-k through fifth grade, in order to examine the short- and long-term learning
outcomes for children who attended Georgia’s Pre-K as well as the quality of their preschool and
school experiences.

The 2016-2017 Georgia’s Pre-K Program Evaluation focuses on the results of the fourth year of
this longitudinal study, through second grade. The purpose of this evaluation study was to
examine longitudinal outcomes for children related to key academic and social skills as well as
the quality of their classrooms from pre-k through second grade. The primary evaluation
questions included: 1) What are the learning outcomes through second grade for children who
attended Georgia’s Pre-K Program?, 2) What factors predict better learning outcomes for
children?, and 3) What is the quality of children’s instructional experiences from pre-k through
second grade?

To address these questions, the evaluation study included a sample of 1,169 children (139
Spanish-speaking dual language learners/DLLs) attending a random sample of 199 Georgia’s
Pre-K classrooms in year 1. Of the original sample of children, 1,034 were followed into
kindergarten in year 2 (118 Spanish-speaking DLLs), 969 (119 Spanish-speaking DLLs) were
followed into first grade in year 3, and 951 (116 Spanish-speaking DLLs) were followed into
second grade in year 4. Researchers conducted individual child assessments near the beginning
and end of each year to examine growth in children’s skills. The assessment measures covered
multiple domains of learning, including language, literacy, math, executive function, and teacher
ratings of behavior skills. For the DLL subsample, parallel assessments were conducted in both
English and Spanish. Researchers also conducted observations in children’s classrooms each year
from pre-k through second grade to gather data on the quality of teacher-child instructional
interactions using the CLASS. In addition, information about characteristics of the classrooms,
teachers, and children was gathered from teacher and parent surveys and from existing
statewide pre-k program data. Child/family characteristics, classroom/teacher characteristics,
and classroom quality were examined as predictors of children’s growth in skills.



Overview of Georgia’s Pre-K Program

Georgia’s Pre-K Program is a state-funded universal pre-kindergarten program for 4-year-olds.
The program serves children from all income levels, with no fees charged to families for
program participation. Georgia’s Pre-K Program was established in 1992 and became one of the
tirst states to offer a universal program in 1995. The program serves over 80,000 children each
year in a variety of settings across the state, including public school systems, private providers,
and blended Head Start/pre-k classrooms. Georgia’s Pre-K is based on a school-year model with
instruction for 180 days/year and 6.5 hours/day?. Class sizes are limited to 2022 children with a
lead and assistant teacher, and adult:child ratios of 1:11. Lead teachers are required to have at
least a bachelor’s degree in early childhood education or a related field or a bachelor’s degree in
any field along with an approved early childhood education credential. Assistant teachers are
required to have at least a Paraprofessional Certificate (issued by the Georgia Professional
Standards Commission) or a Child Development Associate (CDA) credential. In addition,
program guidelines provide minimum salary requirements for lead teachers based on
credentials, with funding provided by the state, as well as minimum salary requirements for
assistant teachers meeting the credential requirements.

Guidelines for classroom instruction are provided through the Georgia Early Learning and
Development Standards (GELDS)', which are aligned with Georgia’s Performance Standards for
Kindergarten'. The program standards also require Georgia’s Pre-K sites to use an approved
curriculum; provide written lesson plans which include educational experiences in language and
literacy, math, science, social studies, creative arts (music, art, and drama), social and emotional,
and health and physical development; implement individual child assessments using the
Georgia’s Pre-K Child Assessment—Work Sampling Online', which is based on the Work Sampling
System™; offer meals, rest time, and both indoor and outdoor play time; and provide support
services or referrals to families as needed. Bright from the Start: Georgia Department of Early
Care and Learning (DECAL) oversees the program, and staff provide consultation, technical
assistance, and monitoring visits throughout the year. (See 2017-2018 Georgia’s Pre-K Program
Operating Guidelines" for further information.)

a Prior to 2011-2012, Georgia’s Pre-K Program provided 180 instruction days per year, but budget restrictions led to a
reduction to 160 days in 2011-2012. In 2012-2013, the program year was increased to 170 days and in 2013-2014, it was
returned to 180 days.



Method

The current report includes data based on following a longitudinal sample of children from
Georgia’s Pre-K through second grade (see Table 1). In year 1 (2013-2014) of the longitudinal
study, data were gathered from a random sample of classrooms and children within classrooms
to examine child outcomes and classroom quality in Georgia’s Pre-K Program. This random
sample of children was then followed into kindergarten during year 2 (2014-2015), first grade
during year 3 (2015-2016), and second grade during year 4 (2016-2017). At the beginning (fall)
and end (spring) of each year, researchers conducted individual assessments of children’s
language and academic skills and gathered teacher ratings of behavior skills. Researchers also
conducted classroom observations of teacher-child instructional interactions each year. Program
and classroom characteristics, as well as teacher and child demographic data, were obtained

from annual teacher and parent surveys and existing statewide administrative data collected by
DECAL.

Participants

Classrooms

Children in the study sample initially attended 199 Georgia’s Pre-K classrooms in year 1 (2013-
2014), 822 kindergarten classrooms in year 2 (2014-2015), 777 first-grade classrooms in year 3
(2015-2016), and 786 second-grade classrooms in year 4 (2016-2017). (See Table 1.) About half of
the Georgia’s Pre-K Programs attended by children in the study sample were in public school
settings (49%) and about half were in private sites (51%). In contrast, the elementary school
classrooms attended by children in the study primarily were located in public school settings
each year (K=97%, 19=98%, 2"4=98%), with a few in charter schools (K=2%, 15=1%, 2"=1%) and
private schools (K=1%, 1:=1%, 2"=1%).

Information on characteristics of the classrooms and teachers included in the sample each year
based on teacher surveys, as well as state administrative data from DECAL in pre-k, is presented
in Table 2. The average class size was similar each year, about 20-21 children (PK=21, K=20,
1=21, 2nd=21), with half boys and half girls. In pre-k, almost two-thirds (64%) of the teachers had
a bachelor’s degree and about one-third (34%) had a master’s degree or higher. In the elementary
grades, this pattern was reversed, with slightly over one-third having a bachelor’s degree
(K=38%, 15=35%, 2r4=38%) and almost two-thirds having a master’s degree or higher (K=62%,
15=64%, 2"4=62%). The majority (82%) of pre-k teachers were Georgia PSC Certified or Certified
Temporary. Teachers reported a substantial number of years of teaching experience on average
(PK=11, K=15, 1+=14, 2n4=14), including around half of this time teaching their current grade level
(PK=6, K=9, 1+=7, 2nd=6). The majority of teachers were White (PK=67%, K=77%, 15=70%,
2nd=72%), almost one-quarter were Black (PK=27%, K=18%, 1:=23%, 2"=23%); a small proportion
were of Hispanic/Latino ethnicity (PK=3%, K=2%, 15=2%, 2"4=2%), and nearly all were female
(PK=98%, K=98%, 1=99%, 2"4=97%).



Children

The study sample included 1,169 children in year 1 (pre-k), 1,034 children in year 2 (88% of the
original sample in kindergarten), 969 children in year 3 (83% of the original sample in first
grade), and 951 children in year 4 (81% of the original sample in second grade). These children
included a subsample of Spanish-speaking dual-language learners (DLL subsample)—139
children in year 1 (pre-k), 118 children in year 2 (85% of the original sample in kindergarten), 119
children in year 3 (86% of the original sample in first grade), and 116 children in year 4 (83% of
the original sample in second grade). Parent permission forms were distributed to all children in
each randomly-selected pre-k classroom, with an overall permission rate of 73% (3,136 of 4,270
eligible children). An average of 6 children with parent permission per classroom were
randomly selected for inclusion in the study in year 1. Children were excluded from year 2 of the
study for the following reasons: parent withdrew permission (n=4), child attended an ineligible
site (n=6), the research team was not able to locate the child in a school during kindergarten
(n=30), child had moved out of state (n=33), or the school district or school was unwilling to
participate in the study (n=62). Children were excluded from year 3 of the study for the
following reasons: parent withdrew permission (n=19), child attended an ineligible site (n=3), the
child was held back/retained during pre-k (n=6) or kindergarten (n=32), behavioral issues
prevented assessment (n=1), the research team was not able to locate the child in a school during
tirst grade (n=47), child had moved out of state (n=59), or the school district or school was
unwilling to participate in the study (n=33). Children were excluded from year 4 of the study for
the following reasons: parent withdrew permission (n=28); child attended an ineligible site
(n=7); the child was held back/retained during pre-k (n=6), kindergarten (n=34), or first grade
(n=16); the research team was not able to locate the child in a school during second grade (n=42);
child had moved out of state (n=71); or the school district or school was unwilling to participate
in the study (n=14).

Information about child and family characteristics for the study sample was obtained from
DECAL data and parent survey data (see Table 3). The children in the sample in year 4 were
about half boys (49%) and half girls (51%); from varied racial/ethnic backgrounds, including
close to 40% each White (42%) and Black/African-American (37%), 15% Hispanic/Latino, and the
remainder from other or multiracial backgrounds (6%). Approximately 10% of the children had
limited English language proficiency; and 3% had an individualized education program (IEP).
Slightly over half (54%) of the children were from low-income families, as indicated by Pre-K
Category One status (which represented participation in one or more programs including SNAP,
TANF, SSI, CAPS, Medicaid, and free or reduced-price meals). The education level for the
majority (62%) of children’s primary caregivers was between a high school diploma and less
than a bachelor’s degree, with slightly over one-quarter (28%) having a bachelor’s degree or
above. Results from t-test comparisons between those included and not included in the year 4
sample (based on the original sample from year 1) found no significant differences between the
two groups for any of these child or family characteristics.



Measures and Procedures

Child Assessments

Individual assessments to measure children’s growth in skills were conducted in their pre-k,
kindergarten, first-grade, and second-grade settings. Children were assessed at eight time points,
in the fall and spring near the beginning and end of each year from pre-k through second grade.
Assessments were conducted by data collectors trained by the research team, and children’s
verbal assent was obtained prior to the assessment. All children received assessments in English.
Children who were reported by their parents or teachers to speak Spanish received a second set
of parallel assessments using Spanish language versions of these measures. The Spanish
assessments were conducted by a different, bilingual data collector on a separate day,
approximately two weeks after the English assessments.

A battery of measures of language, literacy, and math skills was gathered longitudinally from
pre-k through second grade. In first grade, more developmentally advanced measures of reading
comprehension, number operations, and executive function were added to the battery. All of the
child assessment measures were available in both English and Spanish versions. Most of the
measures used were norm-referenced, and therefore, standard scores could be used for these
measures. These scores take into account children’s age, so that the standardized mean score of
100 represents the expected performance for an average child at a given age. (See Table 4 for a
list of measures used in the study.)

Language and literacy skills were assessed with five subtests from the Woodcock-Johnson III Tests
of Achievementvi (WJ-11II) / Bateria III Woodcock-Muiioz Pruebas de Aprovechamiento*' (Bat-III). The
Picture Vocabulary subtest measured vocabulary skills, including aspects of both receptive and
expressive language. The Sound Awareness subtest measured phonological awareness skills,
including rhyming and ability to delete, substitute, and reverse sounds or word parts. The
Letter-Word Identification subtest measured basic pre-reading and reading skills, including
letter and word recognition and identification skills. The Word Attack subtest measured
phonemic awareness and decoding skills, including knowledge of letter sounds and sound
combinations. The Passage Comprehension subtest measured symbolic learning and basic
written comprehension skills. Passage Comprehension was added in first grade; all other
measures were gathered beginning in pre-k.

Math skills were assessed with two WJ-III/Bat-III subtests. The Applied Problems subtest
measured children’s ability to analyze and solve math problems using various operations (e.g.,
simple comparisons, counting, addition, subtraction). The Calculation subtest measured written
skills using number operations (e.g., writing numbers, addition, subtraction, multiplication).
Applied Problems was gathered beginning in pre-k, and Calculation was added in first grade.
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Executive function was assessed using two measures, Forward Digit Span and Backward Digit
Span."ii The Digit Span measures assess different components of children’s working memory.
Forward Digit Span tests the phonological loop component of working memory and Backward
Digit Span tests the central executive function component of working memory. Both of these
measures were added in first grade.

Behavior skills were measured based on teacher ratings using two subscales of the Social Skills
Improvement System™ (SSiS). The Social Skills subscale rates behaviors that promote positive
interactions while discouraging negative interactions. The Problem Behaviors subscale rates
behaviors that interfere with social behavior performance or acquisition. These measures were
gathered beginning in pre-k.

In addition, the preLAS 2000* was used to measure oral language proficiency in English for all
children as well as in Spanish for the DLL subsample. Scores on this measure from the fall of pre-
k were used as covariates in the analyses in order to examine whether differences in children’s
growth on the various outcome measures were related to their initial level of language
proficiency (1=Non-English/Spanish speaker, 2-3=Limited English/Spanish speaker, 4-5=Fluent
English/Spanish speaker). (See Table 5.)

Classroom Observations

Observations of classroom practices were conducted in classrooms attended by children in the
sample each year (see Table 1). In year 1, observations were conducted in all 199 randomly-
selected pre-k classrooms attended by the children in the sample. A random sample of
classrooms was selected for observation in year 2 (kindergarten). In subsequent years, the
classroom observation sample consisted of the classrooms attended by the study children who
were in the observed kindergarten classrooms, in order to obtain a longitudinal sample
associated with the classroom observations. In year 2, observations were conducted in 296
kindergarten classrooms of the 822 attended by children in the sample (representing 434 children
in the sample). In year 3, observations were conducted in 296 first-grade classrooms of the 777
attended by children in the sample (representing 447 children in the sample). In year 4,
observations were conducted in 280 second-grade classrooms of the 786 attended by children in
the sample (representing 403 children in the sample).

Classroom observations were conducted during the second half of the school year each year.
Observations typically lasted about 3 hours. Data collectors completed standard training
procedures offered by the developers, along with additional field practice, and had to meet
established reliability criteria prior to gathering data (i.e., 85% agreement within one point).
Inter-rater reliability data were collected for approximately 20% of the observations (PK n=43, K
n=59, 1¢t n=59, 2" n=59), and intra-class correlations indicated that reliability was acceptable each
year (Total Score=.71-.84, Emotional Support=.80-.91, Classroom Organization=.80-.85,
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Instructional Support=.47-.80). (Intra-class correlations of .40-.59 are considered in the fair range,
.60-.74 good, and .75-1.0 excellent. ¥)

The classroom observations used the same measure each year to examine the quality of teacher-
child instructional interactions, with appropriate versions for the age range of children (see Table
4 for an overview, including subscales and scoring). The Classroom Assessment Scoring System*i
(CLASS) was used in pre-k and the CLASS K-3xii in kindergarten through second grade. The
CLASS/CLASS K-3 measure teachers’ interactions with children in the areas of social and
emotional functioning, classroom organization and management, and curriculum
implementation to support cognitive and language development. The CLASS/CLASS K-3
include 10 dimensions organized into three domains. Recent research by the developers has
suggested that a single total score, based on the mean of the three domain scores, can be used.*"
For the current study, the single total score was used for predictive analyses, with information at
the domain and dimension levels included in descriptive analyses. The scale has demonstrated
good interrater reliability based on reported data from the developers (mean agreement within

Parent and Teacher Surveys

Parents completed demographic surveys each year about their family and household and
teachers completed online surveys that included information about their classrooms and
demographic information. The parent surveys included information about parent education that
was used in the current study, coded as a three-level variable (1=less than high school, 2=high
school to less than Bachelor’s degree, 3=Bachelor’s degree or above). Parent surveys were
distributed to families through the classrooms and returned in sealed envelopes to teachers for
retrieval by the research team. Parent surveys were received from 91% (1,067/1,169) of
participating families in year 1, 86% (888/1,034) of participating families in year 2, 85% (821/969)
of participating families in year 3, and 87% (832/951) of participating families in year 4. Teachers
completed online surveys about characteristics of the classroom and their background, including
classroom composition (number of boys and girls in class), length of teaching experience, and
degrees earned. Teachers were asked to complete the online surveys via email requests with
follow up as needed, with a completion rate of 95% (189/199) in year 1, 95% (777/822) in year 2,
91% (707/777) in year 3, and 92% (727/786) in year 4.

Analysis Approach

Sample Description and Comparison

Descriptive analyses were conducted on classroom characteristics (class size, percentage of
boys/girls, percentage of children with home language other than English), teacher
characteristics (teaching experience, teacher gender, race/ethnicity, education level, and Georgia
PSC certification in Pre-K), children’s outcomes, and classroom quality for each study year. For
children’s outcomes, three sets of descriptive analyses were conducted: for the full sample of
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children, for the DLL subsample of children assessed in English, and for the DLL subsample
assessed in Spanish. Any standard scores more than 4 SD below the mean were excluded from
the analyses, given that these were likely invalid scores based on the structure of the
standardized, norm-referenced assessments. This situation occurred only for Spanish
assessments and resulted in 0-4 scores excluded per measure, except in the case of vocabulary
scores which resulted in a larger number of exclusions (14-32). Additionally, the amount of
missing data and zero-order correlations among the study variables were examined.

To test for attrition bias, t-test comparisons were conducted between those remaining in the
sample and not in the sample during year 4 for child and family variables included in the HLM
analyses (child age, gender, race/ethnicity, English language proficiency status, IEP status,
family income status).

Child Outcomes

Children’s scores on each outcome from fall of pre-k through spring of second grade were
analyzed to describe the development over time of children who attended Georgia’s Pre-k and to
explore whether child and family characteristics, pre-k program characteristics, and pre-k and
subsequent classroom quality predicted the patterns of change over time. A series of hierarchical
linear models (HLM) were estimated, with separate models conducted for each outcome
measure. Given the greater number of repeated child outcome measures compared to previous
years, more complex quadratic models were fit for all outcomes in order to allow for varying
rates of change over time.

Theses models tested longitudinal growth over the four-year period for outcomes that were
assessed from pre-k through second grade (WJ-III Picture Vocabulary, WJ-III Sound Awareness,
WIJ-III Letter-Word Identification, WJ-III Word Attack, WJ-III Applied Problems, SSiS Social
Skills, and SSiS Problem Behaviors standard scores), and over the two-year period for outcomes
that were added to the assessment battery in first grade (WJ-III Passage Comprehension and WJ-
III Calculation standard scores, Forward Digit Span and Backward Digit Span raw scores). The
Time variable represented linear effects of growth and the Time-squared variable represented
quadratic effects of change in growth rates over time within these models.

The base model included three sets of covariates: 1) Child/family characteristics — gender,
race/ethnicity (Hispanic/Latino, White non-Hispanic/Latino, Black non-Hispanic/Latino, Multi-
racial/Other non-Hispanic/Latino), IEP status, English/Spanish preLAS language proficiency level
at fall of pre-k, and family income (Category One vs Two); 2) Pre-k program/classroom
characteristics — provider type (private setting vs public school system) and class size; and

3) Classroom quality — Pre-k classroom quality (pre-K CLASS total) and subsequent
kindergarten through second-grade classroom quality (low, medium, high K-3 CLASS
categorizations for each grade). Separate sets of analyses were conducted for the full sample and
for the DLL subsample for outcomes measured in English and in Spanish. In addition,
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child/family characteristics, pre-k program/classroom characteristics, and classroom quality were
examined to determine whether they were significant predictors of differences in growth rates
(linear and quadratic for outcomes assessed from pre-k through second grade and linear for first-

through second-grade outcomes only).

Analyses involved grand mean centering, mean-centered covariates, accounted for missing data
on covariates, and adjusted for multiple comparisons using Benjamini-Hochberg adjustments to
correct for the potential false discovery rate. Post-hoc analyses were conducted for the remaining
significant interactions after the adjustments, and those estimates were used in the interpretation
of results and for graphing the significant interactions. Tables do not include p-values for the
intercept and covariates because they were not included in the Benjamini-Hochberg adjustments.
(See Appendix for further details about the analysis approach and the analysis models.)

Quality of Classroom Practices

Analyses were conducted to examine the quality of instructional practices each year from pre-k
through second grade for the observed samples of classrooms attended by children in the study.
Descriptive analyses were conducted for pre-k CLASS and kindergarten, first-grade, and second-
grade CLASS K-3 scores, including means and frequency distributions on the total, domain, and
dimension scores. A series of successive pairwise comparisons were conducted using t-tests to
compare CLASS total and domain scores between grade levels from pre-k through second grade.
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Results

Children’s Growth over Time

Full Sample

Results from analyses of the full sample examined longitudinal growth for children who
attended Georgia’s Pre-K. Specifically, results for the level of performance, gains over time, and
factors predicting growth rates from pre-k through second grade on language, literacy, math,
behavior, and executive function skills are presented.

Descriptive Results

Results from descriptive analyses examined the level of children’s performance on these
measures from pre-k through second grade, based on average standard scores, in relation to
population norms (see Table 6). For norm-referenced measures, the population mean of 100
represents average performance for a typical child at a given age.

For most norm-referenced measures examined longitudinally from pre-k through second grade,
the average scores were at or slightly below the norming sample mean of 100 (within 0.3 SD) at
the beginning of pre-k and slightly to somewhat above the mean (up to 1 SD higher) at
subsequent time points. This suggests that on average, children were performing at the expected
developmental level at entry into Georgia’s Pre-K on most language, literacy, math, and
behavior skills — vocabulary (WJ-III Picture Vocabulary), letter and word recognition (WJ-III
Letter Word Identification), math problem-solving (WJ-III Applied Problems), and problem
behaviors in the classroom (SSiS Problem Behaviors) — and close to the expected level on
phonological awareness (W]-III Sound Awareness) and social skills (SSiS Social Skills). For one
measure of decoding and phonemic awareness skills (WJ-IIIl Word Attack), a sizeable number of
children could not perform this task prior to kindergarten.

For literacy and math measures gathered beginning in first grade (because of the developmental
level required), average scores also were close to or slightly above the mean. In general, scores
on most of these measures showed a pattern of decreases over the first- and second-grade
periods. Executive function skills (Forward Digit Span, Backward Digit Span) showed a different
pattern of consistent increases over time, although these measures were not norm-referenced.

HLM Results
The next set of results examined the patterns of longitudinal growth through second grade on

language, literacy, math, executive function, and social skills for children who attended
Georgia’s Pre-K, after accounting for various child, family, pre-k program and classroom
characteristics, and pre-k and subsequent classroom quality. [These results are based on
hierarchical linear models (HLM) analyses, with the rates of change over time indicated by the
coefficients for the Time and Time-squared variables in these models.] Significant increases over
time on these norm-referenced measures suggest that children’s growth in skills was occurring
at a greater than expected rate for their age, no changes in scores suggest that growth was
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occurring at the expected rate, and decreases in scores suggest that growth was occurring at a
slower than expected rate based on the norming sample. However, all children were learning, so
decreasing scores do not necessarily suggest children were losing skills.

For the full sample of children, significant linear and quadratic patterns of longitudinal growth
were found for most language, literacy, math, and social skills measured from pre-k through

second grade (see Table 7, Table 8, Figure 1, Figure 2, and Figure 3). This included phonological
awareness skills (WJ-III Sound Awareness), basic reading and decoding skills (WJ-III Letter-
Word Identification, W]-III Word Attack), math problem-solving skills (WJ-III Applied
Problems), and behavior skills (SSiS Social Skills). On most of these norm-referenced measures,
children showed a pattern of initial gains in scores during pre-k and kindergarten (i.e., larger
gains than expected relative to the norming sample), with scores starting to level off in first
grade, and then decreases through second grade (i.e., smaller gains than the norming sample).
For one measure of decoding skills (WJ-III Word Attack), scores showed decreases after pre-k
(and given that a number of children could not perform this task prior to kindergarten, the
pattern was more generally representative of an overall decrease). For SSiS problem behavior
ratings, only the quadratic effect was significant; there were no overall linear changes
longitudinally, but there were slightly greater decreases in scores (improvements in behavior) in
pre-k and slightly greater increases in scores (declines in behavior) at the end of second grade
than at other time points. For one measure of language skills (WJ-III Picture Vocabulary), there
was a significant linear trend showing slight decreases in scores (lower gains than expected)
throughout this period.

For most of the measures assessed beginning in first grade, significant growth effects (larger than
expected gains relative to the norming sample) were found through the end of second grade (see
Table 7, Table 8, Figure 1, Figure 2, and Figure 4). For the two norm-referenced measures of

literacy and math skills (WJ-III Passage Comprehension, WJ-III Calculation), children showed a
pattern of negative gains (lower than expected), with relatively steeper declines in scores in
second grade than in first grade. For one measure of executive function (Forward Digit Span),
children showed a pattern of positive growth, with relatively greater gains in first grade than in
second grade. For the other measure of executive function (Backward Digit Span), there was a
significant linear trend indicating increases in scores over time (although these were not norm-
referenced measures).

Estimates of the annual gains on these measures based on the HLMs provide a picture of the
average amount of growth by grade from fall to spring (see Table 9). For most measures assessed
over this four-year time span (WJ-III Letter-Word Identification, WJ-III Applied Problems, SSiS
Social Skills, SSiS Problem Behaviors), children evidenced larger gains during pre-k and
somewhat lesser gains during kindergarten, with smaller than expected gains during first grade
and even greater decreases during second grade. For one measure of phonological awareness
skills (WJ-III Sound Awareness), children evidenced gains each year from pre-k to first grade,
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although decreasing in magnitude, with declines in scores evidenced in second grade. In
contrast, for one measure of decoding skills (WJ-IIT Word Attack), scores showed increasing
declines each year. (Note that annual gains could not be calculated for WJ-III Picture Vocabulary
due to model distributions.) For literacy and math measures gathered in first and second grades
only (WJ-III Passage Comprehension, WJ-III Calculation), the pattern showed similarly smaller
decreases in scores in first grade and greater decreases during second grade. A parallel pattern
was found for the executive function measures (Forward Digit Span, Backward Digit Span), with
larger gains in scores during first grade and smaller gains during second grade.

DLL Subsample

For the subsample of Spanish-speaking DLLs who attended Georgia’s Pre-K Program, a similar
set of results examined their longitudinal growth in both English and Spanish. Specifically,
results for the level of performance, gains over time, and factors predicting growth rates from
pre-k through second grade on language, literacy, math, behavior, and executive function skills
are presented.

Descriptive Results - English

For children in the DLL subsample, results from descriptive analyses examined children’s level
of performance on these measures from pre-k through second grade. They showed somewhat
similar patterns to the full sample for measures of skills in English, although their scores
generally were lower (see Table 10).

For most norm-referenced language, literacy, and math measures in English, children’s average
scores were below the norming sample mean at the beginning of pre-k, although they increased
to the mean or above in subsequent years. This suggests that on average, children in the DLL
subsample were performing below the expected developmental level relative to the norming
sample at entry into Georgia’s Pre-K on these skills in English, but were performing around the
expected level by the end of second grade. Scores were lower at pre-k entry (1.2 SD vs 0.6 SD) for
phonological awareness (WJ-III Sound Awareness) than for letter and word recognition (WJ-III
Letter Word Identification) and math problem-solving skills (WJ-III Applied Problems). Scores
were close to or above the mean in subsequent years (0.2-0.7 SD), with slightly higher scores for
letter and word recognition skills. Scores remained above the mean for decoding and phonemic
awareness skills (WJ-III Word Attack), although it should be noted that many children could not
perform this task prior to kindergarten. Scores on these measures generally showed patterns of
increases from pre-k through kindergarten but then decreases through second grade. In contrast
to other measures, scores on vocabulary skills (WJ-III Picture Vocabulary) were substantially
below the mean (1.0-1.5 SD below) throughout this period, although there were slight increases
over time.

For children in the DLL subsample, the pattern of scores for English skills assessed beginning in
tirst grade also was similar to the full sample, although scores were lower overall. For the math
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measure of written computation skills (WJ-III Calculation), average scores initially were
somewhat above the norming sample mean (about 0.4 SD higher), with consistent decreases to
slightly below the mean by the end of second grade. For written comprehension skills (WJ-IIT
Passage Comprehension), scores were slightly below the norming sample mean at the beginning
of first grade and somewhat lower through the end of second grade (0.6 SD below the mean).
Executive function skills (Forward Digit Span, Backward Digit Span) showed a different pattern
of consistent increases over time, with scores similar to those of the full sample, although these

measures were not norm-referenced.

Descriptive Results - Spanish

For these same skills measured in Spanish, the level of performance was somewhat different (see
Table 11). For most measures assessed from pre-k through second grade, the average scores at
pre-k entry were well below the norming sample mean (1-2 SD) and remained below the mean
in most cases. Scores tended to be lower for language and literacy skills than for math skills, with
especially low scores for vocabulary (Bat-III Picture Vocabulary). Both vocabulary and letter and
word recognition skills in Spanish (Bat-III Letter-Word Identification) showed a pattern of
decreasing scores over time. For other measures in Spanish, phonological awareness skills (Bat-
III Sound Awareness) and math problem-solving skills (Bat-III Applied Problems), scores
showed patterns of gains through the earlier grades followed by decreases in first and second
grades. For one measure of phonemic awareness and decoding skills (Bat-III Word Attack),
average scores were somewhat higher in the earlier years (although it should be noted that many
children could not perform this task prior to kindergarten).

For Spanish norm-referenced assessments beginning in first grade, the patterns were somewhat
different for literacy and math skills. Scores for written comprehension skills (Bat-III Passage
Comprehension) were substantially below the Spanish norming sample mean (1.3-1.9 SD), with
decreases over time. In contrast, scores for written computation skills (Bat-III Calculation)
remained close to the norming sample mean, with slight declines from first to second grade.
Scores on the executive function measures in Spanish (Forward Digit Span, Backward Digit
Span) were slightly lower than those in English, with slight increases over time (although these
were not norm-referenced).

HIM Results - English

For the subsample of Spanish-speaking DLLs who attended Georgia’s Pre-K Program, a similar
set of results to the full sample examined the pattern of longitudinal gains in language, literacy,
math, and executive function skills measured in English, after accounting for various child,
family, pre-k program and classroom characteristics, and pre-k and subsequent classroom
quality. (These results are based on HLM analyses, with the rates of change over time indicated
by the coefficients for the Time and Time-squared variables in these models.)
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Significant linear and quadratic effects were found for language and literacy skills (WJ-III Picture
Vocabulary, WJ-III Sound Awareness, WJ-III Letter-Word Identification, WJ-III Word Attack)
and math skills (WJ-III Applied Problems) measured in English from pre-k through second
grade for the DLL subsample (see Table 12, Table 13, Figure 5, and Figure 6). Similarly to the full
sample, children generally showed a pattern of gains scores during pre-k and kindergarten

(greater than expected gains relative to the norming sample), with scores starting to level off in
kindergarten or first grade (gains at the expected rate), and then decreases through second grade
(smaller than expected gains).

For norm-referenced measures assessed in English beginning in first grade, the results were
somewhat different (see Table 12, Table 13, Figure 5, Figure 6, and Figure 7). There were similar

quadratic growth effects for one measure of math skills (W]J-III Calculation), indicating lower
than expected gains for written computation skills, with smaller decreases in first grade and
greater decreases in second grade. For the measures of literacy skills (WJ-III Passage
Comprehension) and executive function (Forward Digit Span, Backward Digit Span), there were
no significant growth effects, indicating that scores were constant over time.

Estimates of the annual gains on these measures based on the HLMs provide a picture of the
average amount of growth by grade from fall to spring for the DLL subsample (see Table 14).
Overall, children showed greater gains in pre-k and somewhat lesser gains in kindergarten. For
some measures, children continued to show slight gains in first grade and then decreases in
scores during second grade (WJ-III Picture Vocabulary, WJ-III Sound Awareness), whereas for
others (WJ-III Letter-Word Identification, W]-III Applied Problems) they showed increasing
declines during first and second grades. For one measure (WJ-III Word Attack), gains were
evidenced only in pre-k, with increasing rates of decline in subsequent grades. For literacy and
math measures assessed only in first and second grades (WJ-III Passage Comprehension, WJ-III
Calculation), scores showed a pattern of increasing declines from the first grade to second grade
years. Similarly to the full sample, for assessments in first and second grades only, scores on
language and literacy measures (WJ-III Passage Comprehension, W]-III Calculation) showed a
pattern of smaller decreases in first grade and greater decreases during second grade. For the
executive function measures (Forward Digit Span, Backward Digit Span), children evidenced
smaller gains in scores during first grade and larger gains during second grade.

HIM Results - Spanish

A parallel set of analyses to those conducted for the English measures examined the patterns of
longitudinal growth on language, literacy, math, and executive function skills measured in
Spanish for children in the DLL subsample, after accounting for various child, family, pre-k
program and classroom characteristics, and pre-k and subsequent classroom quality. (These
results are based on HLM analyses, with the rates of change over time indicated by the
coefficients for the Time and Time-squared variables in these models.)
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For norm-referenced measures in Spanish from pre-k through second grade, children in the DLL
subsample displayed a mixed pattern of longitudinal growth (see Table 15, Table 16, Figure 8,

and Figure 9). There were significant linear and quadratic effects of growth for all measures,
although these growth patterns varied. For some measures of language and literacy skills (Bat-III
Picture Vocabulary, Bat-III Letter-Word Identification, Bat-IIl Word Attack), scores decreased
from pre-k through second grade, but the amount of decrease lessened over time. For other
measures of phonological awareness and math skills (Bat-III Sound Awareness, Bat-III Applied
Problems), scores increased from pre-k through kindergarten, followed by decreases from first
through second grade.

For skills measured in Spanish beginning in first grade, there were no significant growth effects
for children in the DLL subsample (see Table 15, Table 16, Figure 8, Figure 9, and Figure 10). For
the norm-referenced measures of literacy and math skills (Bat-III Passage Comprehension, Bat-III

Calculation), these results indicate that growth was at the expected level. For the measures of
executive function in Spanish (Forward Digit Span, Backward Digit Span), these results indicate
that scores remained constant over time.

Estimates of the annual gains on these measures based on the HLMs provide a picture of the
average amount of growth in Spanish by grade from fall to spring for the DLL subsample (see
Table 17). For Spanish measures of language and literacy skills (Bat-1II Picture Vocabulary, Bat -
III Letter-Word Identification, Bat -III Word Attack) assessed from pre-k through second grade,
children showed the greatest gains in pre-k, with subsequent declines in scores but at a
decreasing rate (with even slight gains by second grade in some cases). In contrast, for math
skills (Bat -III Applied Problems), gains were greatest in pre-k but still positive in kindergarten,
with increasing declines in scores at a similar magnitude to the gains through first and second
grade. For measures assessed in first and second grades, the patterns were slightly different. For
literacy skills (Bat -III Passage Comprehension), children exhibited greater declines in written
comprehension scores from first grade to second grade, while for math skills (Bat -III
Calculation), children showed no changes during first grade and declines during second grade
in written computation skills. For the executive function measures (Forward Digit Span,
Backward Digit Span), children evidenced slightly larger gains in scores during first grade and
smaller gains during second grade, similar to previous patterns on these measures.

Predictors of Children’s Growth — Full Sample

Child/Family Characteristics (Full Sample)

The next set of results examined specific child and family characteristics as potential predictors
of children’s rates of longitudinal growth for the full sample. (These results are based on HLM
analyses, with the interactions with Time and Time-squared indicating predictors of rates of
change in growth for that outcome.) The potential predictors included child gender,
race/ethnicity (Hispanic/Latino, White non-Hispanic/Latino, Black non-Hispanic/Latino, Multi-
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racial/Other non-Hispanic/Latino), IEP status, English language proficiency level at pre-k entry,
and family income (Category One vs Category Two). Significant effects were found for only two
of these characteristics — language proficiency and race/ethnicity. In general, the pattern of
significant effects showed that children who entered pre-k with lower skill levels exhibited
relatively greater rates of early growth, but often relatively lower rates in later grades than
children who entered pre-k with higher skill levels.

Effects of English Proficiency Level

Children’s language proficiency levels were individually assessed at the beginning of the pre-k
year and categorized according to fluency levels (see Table 5). Significant effects of English
language proficiency were found across several norm-referenced measures of language, literacy,
math, and social skills. In most cases, children with lower levels of English proficiency at pre-k
entry exhibited greater changes in growth rates, with greater initial gains but also relatively
greater declines in later grades compared to children with higher levels of language proficiency.
(See Table 7 and Table 8.)

There were significant effects of English language proficiency level on children’s growth for
three of the four measures of language and literacy skills assessed from pre-k through second
grade. On WJ-III Picture Vocabulary, scores for children at the lowest proficiency level showed
slightly positive growth over time through first grade followed by slight decreases, while scores
for children at higher proficiency levels showed a pattern of slight decreases over time. Further,
the rate of decline in vocabulary scores was relatively greater for children with lower proficiency
levels (see Figure 11). On WJ-III Sound Awareness, children at all proficiency levels exhibited a
general pattern of greater than expected growth (increases in standard scores) through first
grade followed by lower than expected growth (declines in standard scores) in second grade.
Children at the lowest proficiency level exhibited relatively greater initial increases and lesser
declines later on phonological awareness skills than children at the highest proficiency level (see
Figure 12). On WJ-III Letter-Word Identification, children at lower proficiency levels exhibited
greater initial growth in the early grades but greater declines in later grades than children at
higher levels (see Figure 13). In contrast, on WJ-III Passage Comprehension, children at all levels
showed a pattern of lower than expected growth (declines in standard scores) over the first- to
second-grade assessment period. Children at the next-to-lowest levels of proficiency exhibited
greater decreases in these written comprehension skills than children at higher levels. (See

Figure 14.)

There also were significant effects of English language proficiency for the measure of math skills
assessed from pre-k through second grade. On WJ-III Applied Problems, children at all
proficiency levels displayed a pattern of initial increases in scores into first grade followed by
decreases in scores. Children at lower proficiency levels exhibited relatively greater initial
growth on math problem-solving skills than those at higher levels, with relatively greater
declines in scores in later grades for children at the lowest level compared to children at the
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highest level (see Figure 15). Significant effects of English language proficiency also were found
for changes in teacher ratings of social skills from pre-k through second grade. On the SSiS Social
Skills measure, teachers rated children at lower proficiency levels as showing greater increases in
scores in early grades and greater declines in later grades than their peers at higher proficiency
levels, with the largest differences for children at the lowest proficiency level and the least
differences for children at the highest proficiency level (see Figure 16).

Effects of Race/Ethnicity

Significant effects of race/ethnicity were found for most language, literacy, and math skills. In
general, patterns of growth differed more for Hispanic/Latino children compared to children
from other racial/ethnic groups. However, the effects of race/ethnicity and language proficiency
are interrelated since almost all of the children with lower levels of English language proficiency
were Hispanic/Latino. There were some similarities in the pattern of effects; in particular, a
predominant effect of race/ethnicity showed that Hispanic/Latino children often exhibited
greater initial gains but also greater declines in later grades compared to other groups in many
cases. (See Table 7 and Table 8.)

Significant effects of race/ethnicity were found for three of the four measures of language and
literacy skills assessed from pre-k through second grade. On WJ-III Picture Vocabulary,
Hispanic/Latino children exhibited a different pattern of growth, with greater initial gains than
expected in scores followed by smaller than expected gains in later grades. In contrast, children
from other racial/ethnic groups showed a general pattern of smaller than expected gains (or
declines in standard scores) in vocabulary over time, with the greatest differences in growth
patterns between Hispanic/Latino and White children (see Figure 17). On WJ-III Letter-Word
Identification, Hispanic/Latino children showed relatively greater initial gains but greater
declines in scores over time compared to White and Black children (see Figure 18). On W]-III
Word Attack, Hispanic/Latino and White children showed overall greater growth in phonemic
awareness and decoding skills than Black children; Hispanic/Latino and White children
displayed slightly greater initial gains into kindergarten followed by slight declines compared to
the norming sample, while Black children displayed an overall pattern of declines in scores (see
Figure 19). Significant effects of race/ethnicity also were found for literacy skills assessed over
the first- to second-grade period on WJ-III Passage Comprehension. All children showed slower
than expected rates of acquiring written comprehension skills (declining standard scores);
however, these rates were relatively slower for Black children than for Hispanic/Latino and
White children (see Figure 20).

For math skills, there were significant effects from pre-k through second grade on WJ-III Applied
Problems. Children from all groups displayed an initial pattern of greater than expected growth
(gains in standard scores) in math problem-solving skills through kindergarten or into first grade
followed by lower than expected growth (declines in standard scores) in subsequent grades.
Both Hispanic/Latino and Black children showed relatively greater initial gains in scores but also
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relatively greater declines in later grades than White children (see Figure 21). On WJ-III
Calculation, which was assessed beginning in first grade, all groups showed generally lower
than expected gains (decreasing standard scores) in written mathematical computation skills
over time. Hispanic/Latino children exhibited relatively greater declines in scores than both
White children and children who were Multi-racial or from other racial/ethnic groups (see Figure
22).

Pre-k Program/Classroom Characteristics (Full Sample)

Pre-K classroom and program characteristics also were examined as potential predictors of
children’s rates of growth from entry into Georgia’s Pre-K through second grade for the full
sample, after accounting for other child, family, pre-k program and classroom characteristics,
and pre-k and subsequent classroom quality. (These results are based on HLM analyses, with the
interactions with Time and Time-squared indicating predictors of rates of change in growth for
that outcome.) These included pre-k provider type (public school system vs private program)
and class size in pre-k. There were several significant effects for pre-k provider type on norm-
referenced measures of children’s language, literacy, math, and behavior skills. In general,
children who attended Georgia’s Pre-K in public school settings displayed relatively faster rates
of skill acquisition in earlier grades than those in private settings, but often relatively slower
rates in later grades. There were no effects for class size. (See Table 7 and Table 8.)

There were significant effects of provider type for some measures of language and literacy skills.
On WJ-III Sound Awareness, children who attended public school Georgia’s Pre-K settings
displayed faster than expected growth (slightly greater increases in scores) from pre-k through
tirst grade but also slower than expected growth (slightly greater declines in scores) in second
grade compared to children who attended private settings (see Figure 23). Similarly, for WJ-III
Letter-Word Identification, children who attended public school Georgia’s Pre-K settings
displayed slightly greater initial growth from pre-k through entry into first grade but also
slightly slower later growth through second grade compared to children who attended private
settings (see Figure 24). In contrast, on WJ-III Word Attack, children who attended public school
Georgia’s Pre-K settings showed slightly greater than expected growth (greater increases in
standard scores) through kindergarten entry followed by slower than expected rates of growth
(greater decreases) through second grade, whereas children who attended private settings
showed an overall pattern of lower than expected growth (decreases in standard scores); further
the rate of decline in later grades was relatively greater for those who attended public school
than private settings (see Figure 25).

There was also a significant effect of provider type for one measure of math skills assessed
during first and second grades. On WJ-III Calculation, children exhibited declines in written
computation scores during this period, with relatively greater declines for children who
attended private settings than those who attended public school settings (see Figure 26). For SS5iS
Problem Behaviors, children who attended public schools settings during Georgia’s Pre-K were
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rated by teachers as showing slightly lower scores over time compared to children who attended
private settings. Further, the growth patterns differed, with children from public school settings
showing slight decreases in problem behavior scores through kindergarten followed by slight
increases, whereas children from private settings showed very slight increases in scores over

time (see Figure 27).

Classroom Quality Predictors (Full Sample)

The next set of results examined the extent to which the quality of pre-k or later elementary
school classroom instructional practices each related to children’s growth in skills for the full
sample. (These results are based on HLM analyses, with predictor effects indicated by the
interactions with either the Time or the Time-squared variables in these models.) These analyses
included CLASS scores (pre-k total score or K-2nd low, medium, high categorical scores) as the
measure of classroom quality at each grade level. (See Table 7 and Table 8).

There was one significant effect for later instructional quality in elementary school (adjusting for
earlier pre-k quality as well as all other child/family and pre-k program/classroom
characteristics). There was a significant effect of medium classroom quality in subsequent grades
on WJ-III Sound Awareness. These results indicated that children who subsequently attended
elementary school classrooms rated medium quality (compared to classrooms not rated medium
quality) had slightly greater growth in phonological awareness skills, although these differences
were no longer apparent by the end of second grade (see Figure 28).

Predictors of Children’s Growth in English — DLL Subsample

Child/Family Characteristics (DLL Subsample — English)

The next set of results examined specific child and family characteristics as potential predictors
of children’s rates of longitudinal growth on English measures for the DLL subsample. (These
results are based on HLM analyses, with the interactions with Time and Time-squared indicating
predictors of rates of change in growth for that outcome.) The potential predictors that could be
examined within this subsample included child gender, English language proficiency level at
pre-k entry, and family income (Category One vs Category Two). In contrast to the full sample,
race/ethnicity was excluded because nearly all children were Hispanic/Latino and IEP status was
excluded because very few children had IEPs. Significant effects were found for English
language proficiency.

Effects of English Proficiency Level

Children’s language proficiency levels were individually assessed at the beginning of the pre-k
year, and categorized according to fluency levels (see Table 5). Significant effects of English
language proficiency were found for the DLL subsample across some language and literacy and
math skills measured in English from pre-k through second grade. (See Table 12 and Table 13.)
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On WJ-III Picture Vocabulary, the pattern of gains was different for children at the lowest
proficiency level compared to others. Children at the lowest proficiency level showed slightly
greater than expected growth (increases in standard scores) through first grade followed by
slightly less than expected growth (decreases in standard scores), while children at higher
proficiency levels showed a pattern of slightly less than expected growth (decreases in scores)
over time. Further, the rate of decline in vocabulary scores in later grades was relatively greater
for children with lower proficiency levels (see Figure 29). On W]-III Sound Awareness, children
at all proficiency levels exhibited a general pattern of greater than expected growth in
phonological awareness skills (increases in standard scores) through first grade followed by less
than expected growth (decreases in standard scores) during second grade. Children at the lowest
proficiency level exhibited slightly lower rates of decline in phonological awareness than
children at the second highest proficiency level (see Figure 30). On W]-III Applied Problems,
children generally exhibited a pattern of greater than expected growth (increases in scores)
through entry into first grade, followed by less than expected growth (decreases in scores)
through the end of second grade. For children at the lowest proficiency level, the rate of change
in these math problem-solving skills was significantly greater than for children at higher levels,
both for initial gains and later declines (see Figure 31).

Pre-k Program/Classroom Characteristics (DLL Subsample — English)

Pre-K classroom and program characteristics also were examined as potential predictors of
children’s rates of growth on English outcomes from entry into Georgia’s Pre-K through second
grade for the DLL subsample, after accounting for other child, family, pre-k program and
classroom characteristics, and pre-k and subsequent classroom quality. (These results are based
on HLM analyses, with the interactions with Time and Time-squared indicating predictors of
rates of change in growth for that outcome.) These included pre-k provider type (public school
system vs private program) and class size in pre-k. There were no significant effects for any of
these characteristics on English measures of children’s language, literacy, math, or executive
function skills. (See Table 12 and Table 13.)

Classroom Quality Predictors (DLL Subsample — English)

The next set of results examined the extent to which the quality of pre-k or later elementary
school classroom instructional practices each related to children’s growth in English skills for the
DLL subsample. (These results are based on HLM analyses, with predictor effects indicated by
the interactions with either the Time or the Time-squared variables in these models.) These
analyses included CLASS scores (pre-k total score or K-2"¢ low, medium, high categorical scores)
as the measure of classroom quality at each grade level. (See Table 12 and Table 13).

There was one significant effect of pre-k classroom quality on WJ-III Letter-Word Identification.
Children in the DLL subsample who attended higher quality Georgia’s Pre-K classrooms
exhibited greater growth over time than children who attended lower quality pre-k classrooms

(see Figure 32).
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There also were significant effects for instructional quality in elementary school. There were two
significant effects of high classroom quality in subsequent grades on language and math skills
measured in English for children in the DLL subsample. On WJ-III Picture Vocabulary, children
who attended elementary school classrooms rated high quality exhibited slightly greater than
expected growth (increases in standard scores) from pre-k through second grade; in comparison,
children who attended elementary school classrooms of lower quality (rated not high quality)
began pre-k with lower scores and exhibited a slightly greater rate of growth through entry into
tirst grade followed by slightly less than expected growth (declines in scores) through second
grade (see Figure 33). On WJ-III Calculation, children in high quality classrooms exhibited
slightly greater than expected growth (gains in scores) in first grade followed by slightly less
than expected growth (declines in scores) in second grade, while children in not high quality
classrooms exhibited less than expected growth (declines in scores) on written computation skills
throughout this time period (see Figure 34).

There also were two significant effects of medium classroom quality on language and literacy
skills measured in English for children in the DLL subsample. On WJ-III Picture Vocabulary,
similar effects were found as for high quality. Children who attended elementary school
classrooms rated medium quality exhibited slightly greater than expected growth from pre-k
through second grade; in contrast, children who attended elementary school classrooms not
rated medium quality began pre-k with lower vocabulary scores and exhibited a pattern of
slightly greater than expected gains through first grade followed by slightly less than expected
gains through second grade (see Figure 35). On WJ-III Passage Comprehension, children
generally exhibited a pattern of less than expected growth (decreasing scores) over the first- and
second-grade assessment period. Children who attended elementary school classrooms of
medium quality exhibited a greater rate of decline in written comprehension scores than
children who attended classrooms that were not medium quality (see Figure 36).

Predictors of Children’s Growth in Spanish— DLL Subsample

Child/Family Characteristics (DLL Subsample — Spanish)

The next set of results examined specific child and family characteristics as potential predictors
of children’s rates of longitudinal growth on Spanish measures for the DLL subsample. (These
results are based on HLM analyses, with the interactions with Time and Time-squared indicating
predictors of rates of change in growth for that outcome.) The potential predictors that could be
examined within this subsample included child gender, Spanish language proficiency level at
pre-k entry, and family income (Category One vs Category Two). In contrast to the full sample,
race/ethnicity was excluded because nearly all children were Hispanic/Latino and IEP status was
excluded because very few children had IEPs. Significant effects were found for Spanish
language proficiency.
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Effects of Spanish Proficiency Level

Children’s language proficiency levels were individually assessed at the beginning of the pre-k
year, and categorized according to fluency levels (see Table 5). Significant effects of Spanish
language proficiency were found for the DLL subsample across some measures of language and
literacy skills assessed in Spanish from pre-k through second grade . (See Table 15 and Table 16.)

On Bat-III Sound Awareness, children generally showed greater than expected initial growth in
Spanish phonological awareness skills followed by slight declines in later growth rates.
However, this pattern was significantly different for children at the lowest proficiency level
compared to children at the two highest levels. The pattern of change was more negative for
children at the lowest proficiency level, with a lower rate of initial gains and an earlier and
greater rate of decline in scores (see Figure 37). On Bat-III Letter-Word Identification, children at
all proficiency levels exhibited a pattern of less than expected growth (decreasing scores) from
pre-k through second grade; however, the rate of decline was significantly greater for children at
the lowest Spanish proficiency level compared to children at the highest level (see Figure 38).
Similarly, on Bat-IIIl Word Attack, children at all Spanish proficiency levels displayed a pattern
of less than expected growth (decreasing scores) over time from pre-k through second grade;
however, the rate of decline was significantly greater for children at the lowest Spanish
proficiency level compared to children at the two highest levels (see Figure 39).

Pre-k Program/Classroom Characteristics (DLL Subsample — Spanish)

Pre-K classroom and program characteristics also were examined as potential predictors of
children’s rates of growth on Spanish outcomes from entry into Georgia’s Pre-K through second
grade for the DLL subsample, after accounting for other child, family, pre-k program and
classroom characteristics, and pre-k and subsequent classroom quality. (These results are based
on HLM analyses, with the interactions with Time and Time-squared indicating predictors of
rates of change in growth for that outcome.) These included pre-k provider type (public school
system vs private program) and class size in pre-k. There were no significant effects for any of
these characteristics on Spanish measures of children’s language, literacy, math, or executive
function skills. (See Table 15 and Table 16.)

Classroom Quality Predictors (DLL Subsample — Spanish)

The next set of results examined the extent to which the quality of pre-k or later elementary
school classroom instructional practices each related to children’s growth in Spanish skills for the
DLL subsample. (These results are based on HLM analyses, with predictor effects indicated by
the interactions with either the Time or the Time-squared variables in these models.) These
analyses included CLASS scores (pre-k total score or K-2"d low, medium, high categorical scores)
as the measure of classroom quality at each grade level. (See Table 15 and Table 16).

There were two significant effects of pre-k classroom quality on children’s growth in Spanish
skills for math and executive function. On Bat-III Applied Problems, children exhibited a pattern
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of slightly greater than expected growth (increases in scores) in math skills measured in Spanish
through first grade followed by slightly less than expected growth (decreases in scores);
however, these gains and declines were relatively lower for children who attended higher
quality Georgia’s Pre-K classrooms compared to those who attended lower quality classrooms
(see Figure 40). For one measure of executive function skills in Spanish, Forward Digit Span,
children displayed an overall pattern of slightly greater than expected gains during the first- to
second-grade assessment period; however, the rate of gain was slightly lower for children who
had attended higher quality pre-k classrooms compared to those who had attended lower
quality pre-k classrooms (see Figure 41). There were no significant effects for later classroom
quality on children’s growth in Spanish skills.

Quality of Classroom Practices from Pre-K through Second Grade

The quality of teacher-child instructional interactions each year from pre-k through second grade
was examined using the CLASS (see Table 18). Scores were slightly higher in pre-k classrooms
than in subsequent grades, although the patterns were similar. The average CLASS Total scores
were in the middle range each year (4.2-4.6), although higher in earlier grades. Classroom
practices were stronger in Emotional Support and Classroom Organization, with average scores
in the middle to high quality range (5.1-5.7), than in Instructional Support, with average scores in
the low to middle range (2.2-2.6). Average scores on the individual dimensions within each
domain generally were in the same range as the overall domain scores, with a similar pattern
over time.

Although the general pattern was similar across grades for the average scores, there were some
differences in the distribution of individual classroom Total and domain scores. Overall, a
greater proportion of pre-k classrooms scored higher on the scale (and a smaller proportion
scored lower) compared to kindergarten through second-grade classrooms. On the CLASS Total
score, most classrooms scored in the middle range (3.0-4.9) of the scale (PK=73%, K=79%, 15=87%,
2nd=80%). However, a higher proportion of pre-k classrooms scored in the high range (5.0-7.0) of
the scale (PK=26%, K=17%, 15=9%, 2r4=13%); further, relatively fewer pre-k classrooms scored at
the lowest end of that range. Few classrooms scored in low range (1.0-2.9) of the scale at any
grade, with almost no pre-k classrooms scoring in this range on the Total. (See Figure 42.)

On Emotional Support, almost all pre-k classrooms scored in the high (5.0-7.0) range, compared
to about two-thirds of the subsequent grades (PK=89%, K=68%, 1:=66%, 2"4=73%); further,
substantially more pre-k classrooms scored in the highest range (6.0-7.0) of the scale (PK=44%,
K=17%, 1=9%, 2r=18%). In contrast, fewer pre-k classrooms scored in the middle range (3.0-4.9)
of the scale (PK=11%, K=31%, 1st=34%, 2nd=27%); almost no classrooms scored in the lower
range (1.0-2.9) at any grade. (See Figure 43.)
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A similar pattern was found for Classroom Organization, although the differences were not as
large. (See Figure 44.) The majority of classrooms scored in the upper range (5.0-7.0) overall
(PK=78%, K=72%, 1=61%, 24=64%), with a slightly higher proportion of pre-k classrooms
scoring in the highest range (6.0-7.0) of the scale (PK=25%, K=19%, 1:=10%, 2"4=19%). Similarly,
slightly fewer pre-k classrooms scored in the middle range (3.0-4.9) of the scale (PK=22%, K=27%,
15=37%, 2"4=36%), and almost no classrooms scored in the lower range (1.0-2.9) at any grade.

In contrast, scores were distributed toward the lower end of the scale for all grades on
Instructional Support. (See Figure 45.) The majority of classrooms scored in the lower range (1.0-
2.9) of the scale (PK=74%, K=72%, 15=80%, 24=86%). However, slightly fewer pre-k classrooms
scored at the lowest range (1.0-1.9) compared to older grades (PK=22%, K=29%, 15=30%,
2nd=38%). A slightly higher proportion of pre-k and kindergarten classrooms scored in the
middle range (3.0-4.9) of the scale compared to first- and second-grade classrooms (PK=26%,
K=28%, 15=20%, 24=14%), and very few classrooms scored in the high range (5.0-7.0) of the scale
at any grade.

Comparisons of CLASS results each year for the observed sample of classrooms attended by
children in the study indicated that the Georgia’s Pre-K classrooms generally scored higher than
subsequent grades (based on t-test comparisons). These results were found for the Total score as
well as for the three domain scores in most cases (see Table 18). Scores were significantly higher
in the Georgia’s Pre-K classrooms than in the kindergarten classrooms for the CLASS Total and
two of the three domains (Emotional Support, Classroom Organization). Georgia’s-Pre-K
classrooms also scored significantly higher than the first- and second-grade classrooms on the
CLASS Total and all three domains (Emotional Support, Classroom Organization, Instructional
Support). There were fewer differences for kindergarten classrooms relative to older grades.
Kindergarten classrooms scored significantly higher than first-grade classrooms on the CLASS
Total and one domain (Classroom Organization) and higher than second-grade classrooms on
one domain (Instructional Support). There were significant differences between first-grade and
second-grade classrooms on two domains, but in opposite directions; first-grade classrooms
scored significantly higher on Instructional Support and second-grade classrooms scored
significantly higher on Emotional Support.
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Summary and Conclusions

This ongoing longitudinal study is following a sample of over 1,100 children who attended
Georgia’s Pre-K Program from pre-k through fifth grade to examine factors related to school
readiness and later school success. These results focused on children’s longitudinal performance
on a variety of measures of language, literacy, math, executive function, and behavior skills from
pre-k (year 1) through second grade (year 4), as well as the quality of their educational
experiences each year. Overall, these findings suggest that children who attended Georgia’s Pre-
K exhibited a general pattern of initial gains for most skills from pre-k through kindergarten or
into first grade, followed by increasing declines in scores through second grade. These initial
gains in standard scores suggest that children were growing at greater than expected rates for
typical development, while the declines in standard scores suggest that they were gaining at
lower than expected rates. In other words, children were gaining more than a school year’s
worth of knowledge during pre-k and kindergarten, about a school year’s worth in first grade,
but often less than a school year’s worth in second grade on these measures. Although children
were continuing to learn and develop throughout this time period, the decreasing rate of growth
during the later elementary school years suggests that the early benefits of pre-k for enhancing
growth trajectories were not being sustained.

In general, children’s scores were near or slightly below the population average when they
entered Georgia’s Pre-K, and scores remained in this range by the end of second grade. This is
based on results from a variety of norm-referenced measures of language, literacy, math, and
behavior skills assessed at the beginning and end of each school year from pre-k through second
grade. However, children often exhibited non-linear (or quadratic) patterns of growth on these
measures. They made greater gains earlier (during pre-k and kindergarten), with the rate of gain
lessening over time, and began to show increasing declines in scores later (from first to second
grade). This pattern was found for a range of language and literacy skills (phonological
awareness, letter and word recognition), math skills (math problem-solving), and behavior skills
(social skills). For two language and literacy skills (vocabulary and decoding/phonemic
awareness), there were overall longitudinal decreases in scores.

For more advanced literacy and math skills assessed only in first and second grades (written
comprehension, written computation), children showed a similar pattern of declining scores
during this time period as well. In contrast, for measures of executive function assessed in first
and second grades (which were based on raw scores), they showed positive growth during that
time period.

These overall findings of initial effects related to pre-k participation that are not sustained over
time are consistent with results from most studies of the longer-term impacts of early childhood
programs. A meta-analysis of experimental studies of early childhood programs found gains by
the end of the program (average of about one-third SD), but those gains generally were not
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maintained into elementary school*. Similarly, a recent synthesis of pre-k program evaluations
showed substantial gains during the pre-k year on academic skills, with much smaller
differences between those who had and had not attended the programs by third gradex"i.

In this study, growth in skills for Spanish-speaking DLLs was measured in both English and
Spanish using parallel measures. The results for language, literacy, and math skills assessed in
English were similar for the DLL subsample to those for the full sample, with a general pattern
of greater earlier gains during pre-k and kindergarten followed by increasing declines through
second grade. These findings are consistent with other studies of many pre-k evaluations that
document larger gains by DLLs, at least during the pre-k year . In contrast, for most language
and literacy skills assessed in Spanish, they exhibited decreases in scores over time, although the
amount of decrease lessened over time. For a few skills (phonological awareness, math problem-
solving), they showed similar patterns to the English measures. For more advanced reading and
math skills assessed beginning in first grade, they showed no changes in scores, indicating that
growth was at the expected rate, although their scores were low overall for most Spanish skills.
These results suggest that although children in the DLL subsample were continuing to develop
across all domains of learning in English, they were not keeping pace with regard to some of
these same skills in Spanish. It is important to note that the language of instruction in these
classrooms was primarily English, and there may be few resources and little support for
children’s home language within their classroom and school settings. However, the results from
the current study suggest that pre-k seems especially effective for children with lower levels of
skills in their second language, although those gains may not be maintained over time.

In terms of factors that predicted learning outcomes for children who attended Georgia’s Pre-K,
the strongest effects were found for children’s language proficiency levels. Some effects also
were found for children’s race/ethnicity, pre-k provider type, and pre-k and subsequent
classroom quality. Children with lower levels of English proficiency made greater initial gains,
but often showed relatively lower rates of growth in later grades on several measures of
language, literacy, math, and social skills compared to more language proficient peers. Similar
effects were found for children in the DLL subsample for a few language and math skills
measured in English. Relatively greater losses in some Spanish language and literacy skills over
time were found for children with lower proficiency levels when Spanish language proficiency
was considered. Children’s race/ethnicity also was a significant predictor of growth for most
language and literacy skills, with relatively greater initial gains followed by relatively lower
rates of growth for Hispanic/Latino children than for children from other racial/ethnic groups.
Not surprisingly, this pattern was similar to the pattern for language proficiency, given that
nearly all children in the DLL subsample were Hispanic/Latino. These findings suggest that
children’s language proficiency, both in their home language and the language of instruction,
has some similar effects on their learning trajectories, particularly in the later grades. Children
who entered pre-k with lower language proficiency and/or DLLs gained many skills at a faster
rate, thus catching up to their peers more quickly; however, as skills become more advanced in
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the elementary grades, they gain at a slower rate than their peers and may start becoming even
further behind. This pattern has important implications for the development of critical academic
skills such as those related to later reading success.

This study extends the findings from pre-kindergarten evaluations that have similarly
documented larger gains for DLL children*i. This study measured the English proficiency of all
children at pre-k entry, including those in the DLL subsample, and therefore was able to describe
the extent to which language proficiency predicted short- and longer-term gains. These results
showed that Georgia’s Pre-K was especially successful at improving the skills of children with
lower initial levels of English proficiency — something that is often assumed in the literature, but
this study was able to demonstrate, at least in the short-term. Furthermore, unlike most studies,
this study examined DLL children’s skills in both their home language, Spanish, as well as in
their second language, English.

For pre-k provider type, the patterns again seemed to mirror these effects for language
proficiency. Children who attended public school Georgia’s Pre-K sites showed greater initial
gains for some language and literacy skills followed by relatively lower rates of gain through
second grade, compared to children who attended private pre-k sites. In contrast, for a few math
and behavior outcomes, there were some slight positive effects of attending public school pre-k
sites. It is worth noting the similarity of many of the effects across various factors that were
examined — for children with lower language proficiency, Hispanic/Latino children, and children
who attended public school pre-k — particularly for language and literacy outcomes. Taken
together, these results offer further evidence that some more vulnerable groups of children may
be experiencing patterns of decreasing learning gains that are not being supported by optimal
learning opportunities within the school setting. Prior studies have not examined whether pre-k
impacts varied depending on whether they were located in public schools or private child care
settings. These findings have important implications not only for the understanding of pre-k in
Georgia but also for the rest of the country.

The quality of children’s educational experiences, as measured by the CLASS, was slightly
higher in the randomly-selected sample of Georgia’s Pre-K classrooms attended by children in
the study compared to their subsequent elementary school classrooms. However, this pattern
was similar across grades, with scores generally in the middle to high range for the CLASS Total,
Emotional Support, and Classroom Organization, and in the low to middle range for
Instructional Support. It is important to acknowledge potential differences in the relevance of
various aspects of this measure for educational practices at different ages. However, these results
can be examined in conjunction with the results on child outcomes, which showed generally
greater growth in pre-k as well as kindergarten compared to later years, with declining rates of
growth in first and second grade in many instances. In addition, there were some effects of
classroom quality, especially for DLLs, indicating generally positive effects of either pre-k or
subsequent classroom quality for English language and literacy skills (vocabulary, letter and
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word recognition) as well as math skills (calculation, math problem-solving). The effects on
executive function skills were less clear-cut, with some indication that higher quality classrooms
may be less beneficial for DLLs when measured in Spanish.

Taken as a whole, these findings suggest that the subsequent teaching and learning
opportunities available to children may not be optimal for sustaining their early gains from pre-
k, with these effects further magnified for children with lower proficiency levels and DLLs.
Although it is not possible to establish a clear causal link between program participation and
outcomes without a comparison group, this study was able to examine patterns of
developmental growth over time and factors related to greater growth. Although children
performed near or slightly above average levels for most skills, they showed increasingly greater
declines in the level of growth in many areas by second grade. For Spanish-speaking DLLs, this
pattern was even more noticeable with regard to the loss of skills in their home language, thus
suggesting that instruction to support skill development both in English and their home
language may be of value.

Overall, these findings suggest that children who attended Georgia’s Pre-K Program experienced
positive early gains in language, literacy, math, executive function, and social skills. These
results appeared stronger during the pre-k and initial elementary school years, with subsequent
declines in the level of gains through second grade for many outcomes. Therefore, to sustain the
positive effects of children’s early pre-k experiences, it would be important to ensure that
policies and practices are aligned among early and later educational settings in ways that
support high quality instruction and promote optimal development for all children.
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Table 1. Study Sample by Grade and Year

Pre-K Kindergarten 1t Grade 2nd Grade
Year 1 (2013-2014) Year 2 (2014-2015) Year 3 (2015-2016) Year 4 (2016-2017)

Classrooms (n)

Full Sample 199 822 777 786

Observed Sample 199 296 296 280
Children (n)

Full Sample 1,169 1,034 969 951

DLL Subsample 139 118 119 116
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Table 2. Characteristics of Classrooms and Teachers (Pre-K —2nd Grade)

Pre-K Kindergarten 1t grade 2nd grade
Measure n Mean/% n Mean/% n Mean/% n Mean/%
Range Range Range Range
Classroom Characteristics
Class size 189 21.1 772 20.1 694 20.7 728 21.0
14-23 4-27 7-30 3-29
Percentage of boys 189  50.1% 768 51.3% 695 51.0% 725  51.0%
18.2%-81.8% 0.0%-100% 0.0%-80% 0.0%-100%
Percentage of children 199 11.2% 770 14.7% 687 12.0% 700 11.0%
with home language 0.0%-100.0% 0.0%-100.0% 0.0%-100.0% 0.00%-100%
other than English
Teacher Characteristics
Years teaching current 184 5.8 777 8.5 695 6.8 728 5.9
grade level 0-23 0-39 0-41 0-31
Years teaching at current 184 5.1 774 8.8 693 8.5 729 8.5
school 0-21 0-33 0.5-37 0-49
Total years teaching 179 11.1 777 14.5 688 14.2 728 13.7
1-38 0-46 0.5-46 0.5-49
Female 186 98.4% 762 98.1% 688 99.1% 708 97.1%
Race/Ethnicity
White 128 67.4% 596 76.7% 492 69.6% 523 71.9%
Black 52 27.4% 143 18.4% 164 23.2% 168 23.1%
Hispanic/Latino 5 2.7% 13 1.7% 16 2.3% 16 2.2%
Other 5 2.6% 25 3.2% 35 5.0% 20 2.8%

Georgia PSC Certification 162 81.8% - - - - - -

Highest Degree Earned
Associate’s Degree 4 2.2% 1 0.1% 2 0.3% 0 0.0%
Bachelor’s Degree 118 64.1% 293 37.8% 245 35.3% 275 37.7%
Master’s Degree 52 28.3% 338 43.5% 300 43.2% 446 61.2%
Education Specialist 9 4.9% 135 17.4% 138 19.9% 0 0.0%
PhD/EdD/PsyD 1 0.5% 10 1.2% 9 1.3% 8 1.1%
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Table 3. Characteristics of Children in the Sample (274 Grade)

Original Year 1 Sample

In Year 4 Sample Not in Year 4 Sample
n=951 n=218
Characteristics? Mean/% n Mean/% n
Child Characteristics
Child’s age on 9/1 of second grade year 7.5 951 7.5 218
Gender
Male 49.2% 468 45.9% 100
Female 50.8% 483 54.1% 118
Race/Ethnicity
White 41.7% 397 41.5 91
Black/African American 37.0% 352 37.3% 81
Hispanic/Latino 15.0% 143 12.4% 27
Multi-racial/Other 6.3% 59 8.8% 19
Limited English language proficiency 10.0% 95 9.6% 21
Individualized Education Program (IEP) 2.8% 27 3.2% 7
Family Characteristics
Income®
Category One 53.8% 512 56.9% 124
Category Two 46.2% 439 43.1% 94
Primary caregiver education ©
< High School 10.2% 94 12.2% 26
High School - <BA/BS 61.9% 569 65.7% 140
BA/BS or above 27.9% 256 22.1% 47

a Source of data: Bright from the Start: Georgia Department of Early Care and Learning (DECAL) for all characteristics except
parent education, which was obtained from parent surveys.

b Category One represents participation in one or more of the following programs: SNAP, TANF, SSI, CAPS, Medicaid, free
or reduced-price meals.

¢ Data were not reported for 37 children.
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Table 4. Child Outcome and Classroom Quality Measures

Measure Scoring

Language and Literacy Skills
Vocabulary 2
WIJ-III Picture Vocabulary (Subtest 14) / Bat-III Vocabulario sobre Dibujos (Prueba 14) Standard score
Mean=100, SD=15
Phonological Awareness®f
WI-III Sound Awareness (Subtest 21) / Bat-III Discernimiento de Sonidos (Prueba 21) Standard score
Mean=100, SD=15
Letter-and Word Recognition ®f

WIJ-III Letter-Word Identification (Subtest 1) / Bat-1II Identificaciéon de Letras y Palabras Standard score

(Prueba 1) Mean=100, SD=15
Written Comprehension ¢f

W]J-III Passage Comprehension (Subtest 9) / Bat-III Comprension de Textos (Prueba 9) Standard score

Mean=100, SD=15
Phonemic Awareness and Decoding?f
WI-III Word Attack (Subtest 13) / Bat-III Analisis de Palabras (Prueba 13) Standard score
Mean=100, SD=15

Math Skills
Written Calculation?f
WIJ-III Calculation (Subtest 5) / Bat-III Calculo (Prueba 5) Standard score
Mean=100, SD=15
Math Problem-Solving?
WIJ-III Applied Problems (Subtest 10) / Bat-III Problemas Aplicados (Prueba 10) Standard score
Mean=100, SD=15

Executive Function

Working Memory?f Raw score
Forward Digit Span and Backward Digit Span (English/Spanish) Range=1-8
Behavior Skills
Social Skillse® ¢ Standard score
SSiS Social Skills subscale Mean=100, SD=15
Problem Behaviorse®s Standard score
SSiS Problem Behaviors subscale Mean=100, SD=15

Classroom Quality
Teacher-Child Instructional Interactions © 9
CLASS / CLASS K-3 Total and Domain scores
Emotional Support, Classroom Observation, Instructional Support Domains & Total range=1.0-7.0

a WJ-III = Woodcock Johnson Tests of Achievement; Bat-III = Bateria 111 Woodcock-Mugioz Pruebas de Aprovechamiento; SSiS = Social
Skills Improvement System; CLASS = Classroom Assessment Scoring System.

b The English language versions of these measures were used with all children, and both the English and Spanish language
versions of these measures were used with the DLL subsample.

¢ These measures are teacher ratings of individual children’s skills.

4 This measure is a classroom observation conducted by the researchers.

37



Table 5. Child Language Proficiency Levels at Pre-K Entry

English Spanish
Full Sample DLL Subsample DLL Subsample

preLAS Proficiency Level % n % n % n

Level 1 (Non-Speakers) 79 91 471 65 34.1 46
Level 2 (Limited Speakers) 4.1 48 138 19 74 10
Level 3 (Limited Speakers) 14.3 166 181 25 17.0 23
Level 4 (Fluent Speakers) 26.2 303 116 16 215 29
Level 5 (Fluent Speakers) 475 551 94 13 20.0 27
Total 100.0 1159 100.0 138 100.0 135
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Table 6. Child Outcomes for Full Sample (Pre-K — 2" Grade)

Pre-K Kindergarten 15t Grade 2nd Grade
Fall Spring Fall Spring Fall Spring Fall Spring
Measure n Mean (SD) n Mean (SD) n  Mean (SD) n  Mean (SD) n Mean (SD) n Mean (SD) n Mean (SD) n Mean (SD)
Language & Literacy
WJ-III Picture 1,154 1002 (12.8) 1,048 99.9 (11.7) 1,024 99.3 (10.6) 1,007 98.8 (10.2) 964 98.1(10.4) 942 97.6 (10.5) 886 97.8(10.5) 932 96.7(10.0)
Vocabulary=b
WJ-III Sound 1,137 959 (17.4) 1,041 102.3(18.8) 1,022 106.9(19.0) 1,001 1144 (19.7) 963 116.6 (18.1) 936 116.9 (18.0) 886 114.2(17.5) 931 110.9 (16.6)
Awareness*P
WJ-III Letter-Word 1,156  100.6 (13.8) 1,048 103.2(12.7) 1,024 107.3 (12.7) 1,007 1139 (13.2) 963 112.0(12.9) 942 112.2(11.8) 885 109.2 (11.1) 932 107.1(10.6)
Identificationa®
WJ-IIIl Word Attacki* 451 1188 (10.9) 737 1143 (10.6) 975 112.1 (12.3) 1,006 114.5(12.1) 964 110.7 (10.2) 942 109.5 (10.2) 886 106.9 (10.5) 932 105.0 (10.3)
WIJ-III Passage - - - - - - - - 962 102.3(13.4) 940 101.2(11.1) 886 98.6(10.8) 932 96.6 (10.6)
Comprehension?
Math
WIJ-III Calculation®® - - - - - - - - 964 107.2(15.5) 940 107.9 (13.9) 886 103.3(12.8) 932 102.3(13.9)
WIJ-III Applied 1,150 102.8 (13.2) 1,049 103.7 (11.8) 1,025 104.7 (11.2) 1,006 106.5(12.0) 960 105.8 (11.9) 937 104.7 (12.4) 885 103.1(12.4) 932 102.7 (12.8)
Problems??
Executive Function
Forward Digit Spanc - - - - - - - - 963 4.3 (0.8) 942 4.5 (0.8) 886 4.6 (0.9) 932 4.7 (0.8)
Backward Digit - - - - - - - - 962 2.2 (0.6) 942 2.3(0.7) 886 2.5(0.6) 932 2.6(0.7)
Span©
Behavior Skills
SSiS Social Skills? 1,089  96.4 (15.9) 947  100.0 (14.9) 865 100.7 (14.5) 851 102.4 (15.1) 809 100.6 (14.8) 870 100.6 (15.3) 833 100.3 (15.5) 869 99.9(15.8)
SSiS Problem 1,094 100.8 (15.4) 951 100.8 (15.4) 873  99.0 (13.7) 853  99.5(14.4) 809 99.3(14.4) 876 100.2 (14.5) 840 99.3(14.3) 870 101.0(14.9)
Behaviors?

2 Indicates standard score on norm-referenced measure with mean=100, SD=15.
b Scores reflect use of updated normative tables (2007).

< Possible range=1-8.
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Table 7. Full Sample HLM Results —Language and Literacy Skills (Pre-K - 2" Grade)

WIJ-III Picture WI-III Sound WI-III Letter-Word WI-III Word WI-III Passage
Vocabulary Awareness Identification Attack Comprehension
Effect Esta (SE) Est2 (SE) Est2 (SE) Est2 (SE) Est2 (SE)
Intercept 100.03 (0.25) 94.88  (0.51) 99.48  (0.40) 113.15  (0.39) 102.80 (0.42)
Child/Family Characteristics
Gender? 1.39 (0.49) -0.56  (0.85) -0.83 (0.70) -095  (0.74) -1.16 - (0.68)
Race
Black -1.70 (0.58) -2.88  (1.07) 4.39 0.87) 214  (0.88) 1.31 0.81)
Hispanic -9.61 (0.88) -5.34  (1.58) -0.78 (1.29) 072 (1.43) 128  (1.23)
Multi/Other -1.72 (1.03) 205  (1.81) 6.05 (1.50) 523  (1.4¢6) 339  (147)
White 1.91 (1.04) -1.92 (1.82) -5.96 (1.50) -520  (1.46) -520  (1.46)
English Proficiency
Level 1 -2626  (1.12) -26.42  (1.98) -13.34  (1.61) -5.35  (2.03) -10.37  (1.60)
Level 2 0r3 -8.77  (0.71) -17.64  (1.24) -8.25 (1.02) -497  (1.13) -528  (0.99)
Level 4 -5.27  (0.60) -1144  (1.05) -5.37  (0.86) -3.30  (0.92) -452  (0.84)
Level 5 2311  (1.07) 23.01 (1.88) 1219 (1.52) 611  (1.86) 9.21 (1.50)
IEP« -1.04 (1.50) -6.90  (2.65) -3.59 (2.14) -528  (2.35) -490  (2.07)
Family Incomed -2.04 (0.52) -3.69  (0.93) -3.95 0.76) -3.03  (0.79) -2.83  (0.73)
Pre-K Characteristics
Provider Typee -0.66 (0.50) 234 (1.02) -2.08 (0.81) -1.97  (0.75) -1.55  (0.70)
Class Size 0.06 (0.18) 038  (0.36) 0.45 0.28) 0.56  (0.28) 0.84  (0.25)
Classroom Quality
Pre-K CLASS Total -0.25 (0.48) 035  (0.99) -0.33 0.74) -0.61  (0.74) 0.91 (0.55)
K-2 CLASS High 0.58 (0.59) -1.10 - (1.19) 0.43 0.77) 1.55  (1.04) 0.33  (0.79)
K-2 CLASS Medium 0.69 (0.49) -3.51  (1.02) -1.40 0.67) -1.57  (0.92) 0.35  (0.70)
Time -0.29*  (0.11) 9.29*** (0.21) 5.99%**  (0.14) 0.55* (0.18) -1.42%** (0.29)
Time-squared -0.03 (0.01) -1.01%*  (0.03) -0.74%*  (0.02) -0.267*  (0.02) -0.24**  (0.09)
Time x Gender® 0.24 (0.19) 035  (0.34) -0.01 0.22) 0.03  (0.32) 015  (0.17)
Time x Race **H>M,W,B ns *H>W>B *W,H>B *** B<W,H
Time x Black 0.02 0.22) 022  (0.41) -0.71*  (0.26) -1.07*  (0.38) -1.67***  (0.20)
Time x Hispanic 1.60***  (0.34) 141  (0.62) 1.45%  (0.40) 030  (0.62) -0.74  (0.30)
Time x Multi/Other 0.14  (0.40) 147  (0.73) 0.02  (0.47) 088  (0.64) 0.76  (0.36)
Time x White -0.18  (0.41) -146  (0.73) -0.03  (047) 0.89  (0.64) 0.76  (0.36)

a Significance levels are *p< .05, **p< .01, **p<.001.

b Female=0, Male=1.

¢<No IEP=0, IEP=1.

d Category Two=0, Category One=1.
e Private site=0, Public school site=1.
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Table 7 (Cont.) Full Sample HLM Results - Language and Literacy Skills (Pre-K — 2 Grade)

WIJ-III Picture WIJ-III Sound WIJ-III Letter-Word WIJ-IIT Word WI-III Passage
Vocabulary Awareness Identification Attack Comprehension
Effect Esta (SE) Est2 (SE) Esta (SE) Est2 (SE) Est2  (SE)
Time x English Proficiency ***1,2/3>4>5 ns ***1,2/3>5 ns **3<4,5
Time x Level 1 453 (0.44) -1.11 - (0.80) 1.78** (0.51) -1.34  (0.91) -0.72 (0.40)
Time x Level 2 or 3 0.71* 0.27) 025  (0.49) 0.99* 032) -0.14  (0.49) -1.03*7**  (0.24)
Time x Level 4 0.74* (0.23) 0.76  (0.42) 0.52 0.27) 0.12 (0.40) -0.06 0.21)
Time x Level 5 -4.11%*  (0.41) 142  (0.75) -1.69%* (0.48) 0.48 (0.83) 0.76 (0.36)
Time x IEP¢ -1.09 (0.57) -1.29  (1.06) -0.52 (0.65) 0.16 (1.02) 0.58 (0.50)
Time x Income 0.10 (0.20) 0.00  (0.37) 0.28 (0.23) 0.21 (0.34) 0.30 (0.18)
Time x Provider Type® 0.42 (0.19) 0.94*  (0.36) 0.79** 0.24) 0.84*  (0.33) 0.01 0.17)
Time x Class Size 0.07 (0.07) 0.14  (0.13) 0.07 (0.08) -0.05  (0.12) -0.13 (0.06)
Time x Pre-K CLASS 0.07 (0.20) 0.73  (0.39) 0.50 (0.25) 0.31 (0.33) -0.28 (0.14)
Time x CLASS High -0.61 (0.38) 146  (0.72) -0.10 (0.46) -020  (0.62) 0.23 (0.39)
Time x CLASS Medium -0.38 (0.35) 2.01*  (0.66) 0.98 (0.42) 1.15 (0.58) -0.09 (0.37)
Time-sq x Gender® -0.01 (0.03) -0.03  (0.05) 0.02 (0.03) 0.03 (0.04) _ _
Time-sq x Race *H<wW ns **H<W,B ns
Time-sq x Black -0.03 (0.03) -0.07  (0.05) -0.01 (0.03) 0.03 (0.05) - -
Time-sq x Hispanic -0.13* (0.05) -0.13  (0.08) -0.17%*  (0.05) -0.05  (0.08) - -
Time-sq x Multi/Other 0.01 (0.06) -023  (0.10) -0.04 (0.06) 0.06 (0.08) - -
Time-sq x White 0.00 (0.06) 023  (0.10) 0.05 (0.06) -0.06  (0.08) - -
Time-sq x English Prof ***1<2/3,4<5 *1>5 **1<2/3,4<5 ns
Time-sq x Level 1 -0.43*  (0.06) 0.28*  (0.11) -0.227*  (0.07) 0.14 (0.11) - -
Time-sq x Level 2 or 3 -0.10 (0.04) 0.08  (0.07) -0.09 (0.04) 0.04 (0.06) - -
Time-sq x Level 4 -0.10* (0.03) -0.04  (0.06) -0.03 (0.03) 0.00 (0.05) - -
Time-sq x Level 5 0.41***  (0.06) -0.31*  (0.10) 0.20* (0.06) -0.05  (0.10) - -
Time-sq x IEP¢ 0.17 (0.08) 020  (0.14) 0.07 (0.08) -0.03  (0.13) - -
Time-sq x Incomed -0.02 (0.03) 0.02  (0.05) 0.00 (0.03) 0.02 (0.04) - -
Time-sq x Provider Typee -0.06 (0.03) -0.12*  (0.05) -0.10**  (0.03) -0.11*  (0.04) - -
Time-sq x Class Size -0.02 (0.01) -0.02  (0.02) -0.01 (0.01) 0.00 (0.02) - -
Time-sq x Pre-K CLASS 0.00 (0.03) -0.10  (0.05) -0.06 (0.03) -0.03  (0.04) - -
Time-sq x CLASS High 0.09 (0.05) -0.19  (0.10) 0.04 (0.06) 0.01 (0.08) - -
Time-sq x CLASS Medium 0.04 (0.05) -023  (0.09) -0.09 (0.06) -0.14  (0.08) - -

a Significance levels are *p< .05, **p< .01, **p< .001.
b Female=0, Male=1.

“No IEP=0, IEP=1.

d Category Two=0, Category One=1.

e Private site=0, Public school site=1.
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Table 8. Full Sample HLM Results —Math, Executive Function, and Behavior Skills (Pre-K — 274 Grade)

Math Executive Function Behavior Skills
WI-III WIJ-III Applied Forward Backward SSiS Social Skills SSiS Problem
Calculation Problems Digit Span Digit Span Behaviors
Effect Esta  (SE) Esta  (SE) Est2  (SE) Est2  (SE) Est2  (SE) Esta  (SE)
Intercept 107.29 (0.57) 102.59 (0.33) 425 (0.03) 219 (0.03) 97.54  (0.53) 100.41 (0.55)
Child/Family Characteristics
Gender® 0.16 (0.85) 0.15 (0.57) -0.05 (0.05) 0.04 (0.04) 1.15 (0.8) 1.33 (0.78)
Race
Black 1.01 (1.03) -5.92 (0.70) 0.25 (0.06) -0.03 (0.05) -1.24 (1.03) -0.31 (1.02)
Hispanic 555 (1.53) -3.89 (1.05) 0.05 (0.09) 0.03 (0.07) 431 (1.51) -5.80 (1.48)
Multi/Other 456 (1.82) -0.52 (1.21) 0.23 (0.11) 0.14 (0.08) -0.48 (1.74) -1.27  (1.69)
White -4.52 (1.83) 0.66 (1.21) -0.23 (0.11) -0.14 (0.08) 0.55 (1.74) 1.25 (1.69)
English Proficiency
Level 1 -8.19 (2.00) -23.68 (1.32) -0.76  (0.12) -0.32 (0.09) -14.04 (1.86) 6.72 (1.81)
Level 2 or 3 -7.19 (1.23) -12.00 (0.83) -0.40 (0.07) -0.26  (0.06) -7.56 (1.18) 454 (1.15)
Level 4 -4.13 (1.05) -6.91 (0.70) -0.34 (0.06) -0.17  (0.05) -4.90 (0.99) 216 (0.97)
Level 5 7.05 (1.87) 21.22 (1.25) 0.58 (0.11) 0.29 (0.09) 12.78 (1.75) -5.35 (1.71)
IEP¢ -11.20 (2.55) -4.61 (1.76) -0.38 (0.15) -0.21 (0.12) -9.77 (2.49) 8.27 (2.42)
Family Incomed -3.20 (0.91) -2.30 (0.62) -0.05 (0.05) -0.07 (0.04) -2.07 (0.88) 1.68 (0.87)
Pre-K Characteristics
Provider Typee -1.92 (0.90) -1.01 (0.66) -0.03 (0.05) -0.03 (0.04) -1.34 (1.05) 0.16 (1.09)
Class Size 0.19 (0.32) 0.34 (0.23) -0.01 (0.02) 0.00 (0.01) 0.08 (0.36) -0.30 (0.38)
Classroom Quality
Pre-K CLASS Total 0.52 (0.71) 0.71 (0.65) 0.09 (0.04) 0.02 (0.03) 0.53 (1.07) -0.98 (1.08)
K-2 CLASS High 1.27 (1.23) -0.65 (0.81) -0.04 (0.07) 0.09 (0.07) -3.42 (1.42) 217 (1.35)
K-2 CLASS Medium -0.95 (1.09) -0.55 (0.69) 0.08 (0.06) -0.02 (0.06) -390 (1.21) 1.89 (1.17)
Time -0.75 (0.47) 1.84*** (0.15) 0.27*** (0.03) 0.16"* (0.03) 2.10%* (0.26) -0.53 (0.24)
Time-squared -0.42* (0.15) -0.297** (0.02) -0.05*** (0.01) -0.01 (0.01) -0.27*%* (0.03) 0.09* (0.03)
Time x Gender® 0.39 (0.27) 0.09 (0.24) 0.03 (0.02) -0.01 (0.02) -0.46 (0.42) -0.74 (0.38)
Time x Race W, M>H *** H,B>W ns ns ns ns
Time x Black -0.76  (0.32) 1.23** (0.29) -0.04 (0.02) -0.03 (0.02) -0.09 (0.50) -0.50 (0.47)
Time x Hispanic -1.76** (0.49) 2.02%** (0.44) -0.06 (0.03) 0.00 (0.03) -0.35 (0.74) -0.90 (0.68)
Time x Multi/Other 0.39 (0.58) 128  (0.52) -0.04 (0.03) -0.02 (0.04) 0.40 (0.91) -0.53 (0.83)
Time x White -0.40 (0.58) -1.32 (0.52) 0.04 (0.03) 0.02  (0.04) -043 (0.91) 0.54 (0.83)

a Significance levels are *p< .05, **p< .01, **p<.001.

b Female=0, Male=1.

¢<No IEP=0, IEP=1.

d Category Two=0, Category One=1.
e Private site=0, Public school site=1.
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Table 8 (Cont.) Full Sample HLM Results —Math, Executive Function, and Behavior Skills (Pre-K - 274 Grade)

Math Executive Function Behavior Skills
WIJ-III WIJ-III Applied Forward Digit Backward SSiS Social Skills SSiS Problem
Calculation Problems Span Digit Span Behaviors
Effect Est= (SE) Este (SE) Este (SE) Estt  (SE) Este (SE) Estt  (SE)
Time x English Proficiency ns % 1>2/3>5, 1>4 ns ns **1>4>5, 1>2/3 ns
Time x Level 1 0.26  (0.65) 5.65** (0.57) 0.08 (0.04) 0.06 (0.04) 4.81%*  (0.95) -1.87 (0.87)
Time x Level 2 or 3 0.76  (0.39) 122" (0.35) 0.02 (0.02) 0.04 (0.02) 0.88  (0.60) -0.50 (0.55)
Time x Level 4 0.54 (0.33) 059  (0.30) 0.03 (0.02) 0.03 (0.02) 1.33*  (0.52) -0.43 (0.47)
Time x Level 5 -0.16  (0.61) 0.67  (0.38) -0.06 (0.04) -0.05 (0.04) -4.49%% (0.90) 1.13 (0.83)
Time x IEP* 0.96 (0.81) -0.64  (0.74) 0.08 (0.05) -0.02 (0.05) 156  (1.26) -1.04 (1.15)
Time x Incomed 0.33  (0.29) 026  (0.26) -0.02 (0.02) 0.02 (0.02) 0.04  (0.45) 0.32 (0.41)
Time x Provider Type® 0.85*  (0.28) -0.13  (0.25) 0.03 (0.02) 0.00 (0.02) 112 (0.44) -1.17% (0.42)
Time x Class Size 0.15  (0.10) -0.01  (0.09) -0.01 (0.01) 0.00 (0.01) 0.08  (0.16) 0.07 (0.15)
Time x Pre-K CLASS -0.26  (0.22) -0.17  (0.27) -0.02 (0.01) 0.01 (0.01) -0.09  (0.47) 0.17 (0.45)
Time x CLASS High -0.04 (0.61) 011  (0.50) 0.01 (0.04) -0.03 (0.04) 158  (0.88) -0.83 (0.82)
Time x CLASS Medium 042  (0.58) 030  (0.47) -0.07 (0.03) 0.03 (0.03) 146  (0.81) 0.00 (0.76)
Time-sq x Gender® - - 0.06  (0.03) - - - - 0.07  (0.06) 0.07 (0.05)
Time-sq x Race **W>H,B ns ns
Time-sq x Black - - -0.16** (0.04) - - - - -0.07  (0.07) 0.14 (0.06)
Time-sq x Hispanic - - -0.24**  (0.06) - - - - 0.08  (0.10) 0.12 (0.09)
Time-sq x Multi/Other - - -0.13  (0.07) - - - - -0.06  (0.12) 0.07 (0.11)
Time-sq x White - - 0.13  (0.07) - - - - 007  (0.12) -0.07 (0.11)
Time-sq x English Prof *** 5>1 ***5>4>1, 2/3>1 ns
Time-sq x Level 1 - - -0.56*** (0.08) - - - - -0.65** (0.13) 022 (0.12)
Time-sq x Level 2 or 3 - - -0.10  (0.05) - - - - -0.10  (0.08) 0.07 (0.08)
Time-sq x Level 4 - - -0.05  (0.04) - - - - -0.21*  (0.07) 0.07 (0.07)
Time-sq x Level 5 - - 0.47** (0.07) - - - - 0.59** (0.13) -0.11 (0.11)
Time-sq x IEP¢ - - 0.02  (0.10) - - - - -0.06  (0.17) 0.06 (0.16)
Time-sq x Incomed - - -0.05  (0.04) - - - - 0.01 (0.06) -0.06 (0.06)
Time-sq x Provider Typee - - 0.03 (0.03) - - - - -0.10  (0.06) 0.15* (0.05)
Time-sq x Class Size - - 0.00  (0.01) - - - - -0.01  (0.02) -0.01 (0.02)
Time-sq x Pre-K CLASS - - 0.00  (0.03) - - - - 0.01  (0.06) -0.03  (0.05)
Time-sq x CLASS High - - 0.01  (0.07) - - - - -0.09  (0.12) 0.04 (0.11)
Time-sq x CLASS Medium - - -0.04  (0.07) - - - - -0.09  (0.12) -0.06 (0.11)

2 Significance levels are *p< .05, **p< .01, ***p<.001.
b Female=0, Male=1.

“No IEP=0, IEP=1.

d Category Two=0, Category One=1.

e Private site=0, Public school site=1.
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Figure 1. Growth in Language and Literacy Skills Pre-K — 24 Grade
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Figure 3. Growth in Behavior Skills Pre-K — 2" Grade
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Table 9. Estimated Annual Gains from Pre-K - 24 Grade (Full Sample)

Pre-K Kindergarten 1st Grade 2rd Grade
Gains Gains Gains Gains
Measure Esta (SE) Este (SE) Este (SE) Este (SE)
Language & Literacy
WIJ-III Picture Vocabulary® _ _ _ _ _ _ _ _
WIJ-III Sound Awareness 8.25%* (0.46) 4.41%* (0.25) 0.57*  (0.27) -3.27%**  (0.48)
WI-III Letter-Word 5.97** (0.30) 2.56*** (0.18) -0.86***  (0.19) -4.27%*  (0.32)
Identification
WI-III Word Attack -0.25  (0.47) -1.09%**  (0.23) -1.93***  (0.16) -2.77%* (0.37)
W]J-III Passage Comprehension - - - - -3.26***  (0.32) -4.23**  (0.61)
Math
WIJ-III Calculation - - - - -0.93  (0.51) -2.62%**  (0.51)
WIJ-III Applied Problems 4.17*** (0.33) 1.90%* (0.17) -0.38*  (0.18) -2.66%**  (0.34)
Executive Function
Forward Digit Span - - - - 0.24** (0.03) 0.05 (0.03)
Backward Digit Span - - - - 0.17*** (0.03) 0.13***  (0.03)
Behavior Skills
SSiS Social Skills 3.87*** (0.56) 1.53%* (0.29) -0.82**  (0.31) -3.16***  (0.59)
SSiS Problem Behaviors -1.13*  (0.51) -041  (0.27) 0.30 (0.29) 1.01 (0.54)

a Significance levels are *p< .05, **p< .01, **p<.001.
b Values for this outcome could not be computed based on the model distribution.
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Table 10. English Outcome Scores for DLL Subsample (Pre-K - 2"¢ Grade)

Pre-K Kindergarten 1st Grade 2nd Grade
Fall Spring Fall Spring Fall Spring Fall Spring
n  Mean (SD) n Mean (SD) n Mean (SD) n Mean (SD) n Mean (SD) n  Mean (SD) n Mean (SD) n Mean (SD)
Measure Range Range Range Range Range Range Range Range
Language & Literacy
WIJ-III Picture 129 79.3(17.3) 125 82.7(13.2) 125 85.0(11.4) 122 86.5(9.4) 122 859(9.7) 121 85.6 (9.9) 113 86.2 (10.3) 118  86.1(94)
Vocabularya?
WIJ-III Sound 129  82.1(10.9) 126 85.0(15.8) 124 91.2(17.5) 124 1009 (19.6) 122 1043 (184) 121 106.7 (18.3) 113 103.0 (18.6) 118 100.4 (16.5)
Awareness*?
WIJ-III Letter-Word 133 91.2 (14.2) 126 97.8(12.8) 125 103.1 (13.2) 124 1103 (12.5) 121  108.0 (12.7) 121 109.2 (11.9) 113 105.8(12.2) 118 104.0 (11.3)
Identificationa®
WJ-III Word 23 1154 (103) 64 112.4 (9.2) 120 108.6 (12.4) 124 1124 (12.1) 122 108.8(10.8) 121 108.3 (9.9) 113 1051 (11.3) 118 103.4 (10.9)
Attackab
WIJ-III Passage - - - - - - - - 122 97.9(13.9) 121 97.0 (10.3) 113 929 (9.5) 118  91.6 (10.2)
Comprehension®®
Math
WIJ-III Calculationab - - - - - - - - 122 106.6 (14.9) 121 107.8 (11.5) 113 101.1(10.7) 118 97.7(12.3)
WIJ-III Applied 131 90.3(13.7) 125 96.4 (11.3) 125 99.9 (10.4) 124 103.6 (11.8) 122 102.3(10.8) 121 101.2 (11.0) 113 98.4(10.7) 118 98.6 (11.0)
Problemsab
Executive Function
Forward Digit Spanc - - - - - - - - 122 39(0.7) 121 4.1(0.8) 113 4.0 (0.9) 118 4.3 (0.7)
Backward Digit - - - - - - - - 122 2.1(0.6) 121 2.3 (0.6) 113 2.4 (0.6) 118 2.6 (0.7)
Spanc

a Indicates standard score on norm-referenced measure with mean=100, SD=15.
b Scores reflect use of updated normative tables (2007).
¢ Possible range=1-8.
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Table 11. Spanish Outcome Scores for DLL Subsample (Pre-K — 2" Grade)

Pre-K Kindergarten 1st Grade 2nd Grade
Fall Spring Fall Spring Fall Spring Fall Spring
n Mean (SD) n Mean (SD) n Mean (SD) n Mean (SD) n Mean (SD) n Mean (SD) n  Mean (SD) n  Mean (SD)
Measure Range Range Range Range Range Range Range Range
Language & Litteracy
Bat-III Picture 125 74.3(17.2) 106 72.4 (16.0) 93 70.4(16.7) 81 68.1(15.8) 88  66.5(14.5) 88 64.3 (14.5) 80 65.8(14.2) 83 64.5(154)
Vocabularya?
Bat-III Sound 134 741 (9.9) 122 77.6 (13.9) 115 76.1(16.9) 105  83.3(20.4) 114 90.4 (18.3) 113 90.1 (16.8) 108  89.2(17.3) 111 85.7(15.5)
Awareness??
Bat-III Letter-Word 135 90.3 (10.7) 123 86.5(11.7) 118 85.6(12.9) 107 81.7 (14.1) 116  81.1(16.8) 115 78.6 (19.4) 108  83.0 (17.5) 115 80.0 (19.5)
Identificationab
Bat-IIT Word Attack »b 37 107.2(4.9) 71 1015 (8.4) 116  95.2(9.9) 107 90.3 (11.8) 117 87.0 (12.1) 116 85.4 (15.0) 110  84.4(13.0) 115 81.5(14.3)
Bat-III Passage - - - - - - - - 103 80.7 (15.1) 103 78.6 (13.2) 106  74.4 (12.5) 111 71.0 (13.8)
Comprehension®®
Math
Bat-III Calculation»? - - - - - - - - 113 98.7(19.9) 116 100.2 (17.1) 109 96.7 (14.9) 113 96.5(15.3)
Bat-III Applied 130 87.1(12.8) 121 91.4(14.3) 114 91.4(13.8) 105  94.5(13.8) 112 94.4(11.2) 116 91.9 (13.5) 108  88.3 (12.8) 113 86.7 (12.4)
Problemsab
Executive Function
Forward Digit Span¢ - - - - - - - - 117 3.7 (0.8) 117 3.9(0.8) 110 3.9(0.8) 115 3.9(0.8)
Backward Digit Span© - - - - - - - - 117 2.0(0.5) 115 2.1(0.5) 110 2.2(0.6) 115  24(0.7)

2 Indicates standard score on norm-referenced measure with mean=100, SD=15.
b Scores reflect use of updated normative tables (2007).

< Possible range=1-8.
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Table 12. DLL Subsample English HLM Results —Language and Literacy Skills (Pre-K — 2" Grade)

WI-III Picture WIJ-III Sound WIJ-III Letter-Word WIJ-III Word WIJ-III Passage
Vocabulary Awareness Identification Attack Comprehension
Effect Esta (SE) Est2 (SE) Est2 (SE) Est2 (SE) Est2 (SE)
Intercept 79.31 (0.88) 78.36 (1.25) 90.10 (1.44) 108.42 (1.53) 99.38 (1.16)
Child/Family Characteristics
Gender? 025 (1.63) -1.60  (2.20) -1.03  (2.07) -1.96 (2.64) -2.86 (1.92)
English Proficiency
Level 1 -34.76 (2.95) -22.88 (4.01) -13.71 (4.04) -4.26 (4.60) -5.99 (3.31)
Level 2 0r3 -15.36 (2.96) -14.98 (4.00) -5.98 (3.96) -5.66 (4.40) -2.04 (3.43)
Level 4 -9.78 (3.51) -8.69 (4.72) -4.12 (4.69) -4.60 (5.09) 0.31 (4.00)
Family Incomec -0.37 (2.13) 1.18 (2.91) 0.74 (2.87) -1.27 (3.37) -0.59 (2.43)
Pre-K Characteristics
Provider Typed -0.70 (1.81) -4.05 (2.55) -2.69 (2.91) -1.36 (3.17) -3.16 (1.98)
Class Size -0.28 (0.64) 0.48 (0.90) 0.25 (0.95) -0.02 (1.22) 0.90 (0.73)
Classroom Quality
Pre-K CLASS Total -1.13 (1.74) 240 (2.66) -5.81 (2.50) -0.41 (2.82) 2.00 (1.52)
K-2 CLASS High 6.78 (2.14) -4.27 (3.65) 8.70 (2.52) 1.05 (3.90) 0.59 (2.42)
K-2 CLASS Medium 558 (1.85) -9.11 (3.18) 3.15 (2.23) -2.21 (3.86) 2.81 (2.27)
Time 3.13** (0.34) 10.53*** (0.60) 8.81*** (0.40) 1.68* (0.6) -1.99 (0.88)
Time-squared -0.33*** (0.04) -1.02***  (0.07) -1.01***  (0.05) -0.35%** (0.07) -0.11 (0.28)
Time x Gender® 0.02 (0.59) -1.42  (1.05) 0.09 (0.67) 0.00 (1.13) 0.77 (0.52)
Time x English Prof ***1>2/3,4,5 ns ns ns ns
Time x Level 1 7.66*** (1.03) -2.69 (1.82) 2.07 (1.18) -1.92 (1.86) -0.08 (0.92)
Time x Level 2 or 3 2.50 (1.04) -1.48 (1.86) -0.52 (1.19) -0.90 (1.79) 0.05 (0.95)
Time x Level 4 1.83 (1.23) 1.59 (2.18) 0.07 (1.41) 0.11 (2.04) 036 (1.11)
Time x Incomec 0.32 (0.76) -0.75 (1.36) 0.25 (0.87) 1.67 (1.37) -0.04 (0.66)

a Significance levels are *p< .05, **p< .01, **p<.001.
b Female=0, Male=1.

¢ Category Two=0, Category One=1.

d Private site=0, Public school site=1.
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Table 12 (Cont.) DLL Subsample English HLM Results—Language and Literacy Skills (Pre-K — 2" Grade)

WI-III Picture WIJ-III Sound WI-III Letter-Word WIJ-III Word WI-III Passage
Vocabulary Awareness Identification Attack Comprehension

Effect Esta (SE) Este (SE) Estt  (SE) Esto (SE) Estt  (SE)
Time x Provider Typed 011 (0.62) 1.80 (1.09) 1.08 (0.73) 059 (1.21) -0.55 (0.54)
Time x Class Size 023  (0.22) -0.02 (0.40) 026 (0.26) -0.09 (0.49) 0.17 (0.19)
Time x Pre-K CLASS 126  (0.70) -0.28 (1.22) 2.74%*  (0.83) -0.34 (1.17) -0.40 (0.43)
Time x CLASS High -4.05%  (1.28) 419 (2.20) 3.70 (1.46) -1.06 (2.15) 047 (1.27)
Time x CLASS Medium 3.53%  (1.21) 512 (2.09) -1.65 (1.39) 043 (2.15) -2.53* (1.21)
Time-sq x Gender® 0.02  (0.08) 024 (0.14) 0.02 (0.09) 0.03 (0.13) - -
Time-sq x English Prof #+1<2/3 45 *1>4 ns ns - -
Time-sq x Level 1 -0.72%* (0.14) 0.66* (0.24) -0.14 (0.15) 032 (0.22) - -
Time-sq x Level 2 or 3 022 (0.14) 0.49 (0.24) 0.20 (0.15) 026 (0.21) - -
Time-sq x Level 4 0.18  (0.16) 0.00 (0.28) 0.12 (0.18) 022 (0.25) - -
Time-sq x Income -0.04  (0.10) 0.13 (0.18) 0.05 (0.11) -0.11 (0.16) - -
Time-sq x Provider Typed 0.02 (0.08) 026 (0.14) -0.21 (0.09) -0.16 (0.14) - -
Time-sq x Class Size 0.05  (0.03) 0.01 (0.05) -0.03 (0.03) 0.02 (0.05) - -
Time-sq x Pre-K CLASS 015 (0.08) 0.02 (0.14) -0.25 (0.09) 0.07 (0.13) - -
Time-sq x CLASS High 0.52*  (0.18) -0.63 (0.31) 0.49 (0.20) 0.26 (0.28) - -
Time-sq x CLASS Medium 042*  (0.17) -0.61 (0.30) 0.29 (0.20) 0.06 (0.28) - -

a Significance levels are *p< .05, **p< .01, **p<.001.
b Female=0, Male=1.

¢ Category Two=0, Category One=1.

d Private site=0, Public school site=1.
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Table 13. DLL Subsample English HLM Results —Math and Executive Function Skills (Pre-K — 2 Grade)

Math Executive Function
WIJ-III Calculation WIJ-III Applied Forward Backward
Problems Digit Span Digit Span
Effect Esta (SE) Este (SE) Est? (SE) Est? (SE)
Intercept 108.74 (1.45) 90.54 (0.92) 3.92 (0.09) 2.13 (0.07)
Child/Family Characteristics
Gender® -1.16 (2.22) -1.41 (1.77) 0.18 (0.13) -0.05 (0.10)
English Proficiency
Level 1 -4.99 (3.86) -22.28 (3.17) -0.91 (0.23) -0.08 (0.18)
Level 2 or 3 -3.28 (4.01) -8.55 (3.20) -0.54 (0.24) 0.06 (0.19)
Level 4 2.74 (4.64) -2.85 (3.78) -0.58 (0.28) 0.12 (0.22)
Family Incomec 224 (2.84) 142 (2.31) -0.08 (0.17) 0.02 (0.14)
Pre-K Characteristics
Provider Typed -7.23 (2.41) -1.40 (1.89) -0.05 (0.15) -0.10 (0.12)
Class Size 0.04 (0.85) 0.58 (0.69) -0.02  (0.05) -0.02  (0.04)
Classroom Quality
Pre-K CLASS Total 0.59 (1.86) 0.44 (1.96) 0.07 (0.12) 0.02 (0.09)
K-2 CLASS High -5.15 (3.29) 0.69 (2.62) 0.05 (0.21) -0.30 (0.20)
K-2 CLASS Medium -5.28 (3.09) -1.95 (2.29) -0.02 (0.20) -0.30 (0.19)
Time 0.60 (1.22) 6.08** (0.43) 0.07 (0.08) 0.15 (0.08)
Time-squared -1.23* (0.39) -0.74*** (0.05) 0.01 (0.03) 0.01 (0.03)
Time x Gender® -0.13  (0.72) -0.35 (0.72) 0.01 (0.05) 0.09 (0.05)
Time x English Prof ns ***1>2/34,5 ns ns
Time x Level 1 0.74 (1.27) 5.50%* (1.27) 0.15 (0.08) 0.00 (0.08)
Time x Level 2 or 3 0.05 (1.32) 155 (1.29) 0.07 (0.09) -0.04 (0.09)
Time x Level 4 -0.55 (1.53) -0.15 (1.51) 0.16 (0.10) -0.14 (0.10)
Time x Income* -0.46  (0.92) 112 (0.95) -0.05 (0.06) 0.01 (0.06)

2 Significance levels are *p< .05, **p< .01, ***p<.001.
b Female=0, Male=1.

¢ Category Two=0, Category One=1.

d Private site=0, Public school site=1.
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Table 13 (Cont.) DLL Subsample English HLM Results—Math and Executive Function Skills (Pre-K -2 Grade)

Math Executive Function
WIJ-III Calculation WIJ-III Applied Forward Backward
Problems Digit Span Digit Span

Effect Est=  (SE) Estr  (SE) Est2  (SE) Est2  (SE)
Time x Provider Typed 1.65 (0.75) -0.49 (0.78) 0.04 (0.05) 0.02 (0.05)
Time x Class Size -0.37  (0.27) -0.21 (0.28) -0.02 (0.02) -0.02 (0.02)
Time x Pre-K CLASS 0.09  (0.59) -0.20 (0.87) -0.06 (0.04) -0.05 (0.04)
Time x CLASS High 385 (1.74) -0.67 (1.57) -0.01 (0.11) 0.09 (0.11)
Time x CLASS Medium 147  (1.66) -0.78 (1.49) -0.04 (0.11) 0.07 (0.10)
Time-sq x Gender® - - 0.13 (0.10) - - - -
Time-sq x English Prof *1>2/3,4,5

Time-sq x Level 1 - - -0.53* (0.17) - - - -

Time-sq x Level 2 or 3 - - -0.18 (0.17) - - - -

Time-sq x Level 4 - - -0.01 (0.20) - - - -
Time-sq x Income< - - -0.09 (0.12) - - - -
Time-sq x Provider Typed - - 0.04 (0.10) - - - -
Time-sq x Class Size - - 0.02 (0.04) - - - -
Time-sq x Pre-K CLASS - - 0.02 (0.10) - - - -
Time-sq x CLASS High 047 (0.20) 0.07 (0.22) - - - -
Time-sq x CLASS Medium 0.28  (0.20) 0.20 (0.21) - - - -

a Significance levels are *p< .05, **p< .01, ***p<.001.
b Female=0, Male=1.

¢ Category Two=0, Category One=1.

d Private site=0, Public school site=1.
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Table 14. Annual Gains in English Outcomes Pre-K — 2" Grade (DLL Subsample)

Pre-K Kindergarten 1st Grade 2rd Grade
Gains Gains Gains Gains
English Outcomes Esta (SE) Esta (SE) Esta (SE) Esta (SE)
Language & Literacy
WIJ-III Picture Vocabulary 2.80***  (0.30) 1.50%*  (0.16) 020  (0.14) -1.11%* (0.27)
WIJ-III Sound Awareness 9.51***  (0.53) 5.43*** (0.31) 1.34**  (0.27) -2.74%*  (0.47)
WIJ-III Letter-Word
Identification 7.80***  (0.36) 3.77*** (0.24) -0.27  (0.22) -4.30"**  (0.33)
WIJ-III Word Attack 1.32  (0.54) -0.10  (0.32) -1.51%**  (0.23) -2.93***  (0.39)
W]J-III Passage Comprehension - - - - -2.10%*  (0.62) -2.56***  (0.62)
Math
WI-III Calculation - - - - -0.63  (0.86) -5.54**  (0.86)
WIJ-III Applied Problems 5.34**  (0.38) 2.39%**  (0.22) -0.57*  (0.20) -3.52***  (0.34)
Executive Function
Forward Digit Span - - - - 0.08 (0.06) 0.12 (0.06)
Backward Digit Span - - - - 0.16*  (0.06) 0.18*  (0.06)

2 Significance levels are *p< .05, **p< .01, ***p<.001.

55



Table 15. DLL Subsample Spanish HLM Results—Language and Literacy Skills (Pre-K — 2" Grade)

Bat-III Picture Bat-III Sound Bat-III Letter-Word Bat-III Word Bat-III Passage
Vocabulary Awareness Identification Attack Comprehension
Effect Esta (SE) Esta (SE) Estt  (SE) Esto (SE) Estt  (SE)
Intercept 73.28 (1.17) 71.85 (1.13) 89.40 (0.96) 106.07 (1.19) 79.26 (1.53)
Child/Family Characteristics
Gender® -1.47 (2.41) 4117 (2.33) 2.84 (1.98) -4.02 (2.33) -1.62 (2.26)
Spanish Proficiency
Level 1 29.38 (3.26) -3.00 (3.14) 7.90 (2.67) 218 (3.02) -19.07 (3.03)
Level 2 or 3 -19.46 (3.37) 516 (3.37) -4.62 (2.88) 031 (3.18) -14.35 (3.25)
Level 4 9.95 (3.40) 553 (3.41) 025 (2.92) 1.88 (3.48) 451 (3.21)
Family Incomee 6.17 (2.88) 242 (2.73) -4.96 (2.29) 2.85 (2.59) 0.62 (2.65)
Pre-K Characteristics
Provider Typed 294 (2.41) 0.61 (2.34) 2.60 (1.99) -1.20 (2.43) -1.40 (2.49)
Class Size 141 (0.87) 0.26 (0.85) 0.83 (0.72) 143 (0.86) 021 (0.82)
Classroom Quality
Pre-K CLASS Total 325 (2.47) 263 (2.76) 0.19 (2.28) 217 (2.38) 0.66 (1.94)
K-2 CLASS High 252 (3.16) 291 (4.11) 3.49 (3.33) 254 (3.86) -4.63 (3.40)
K-2 CLASS Medium -1.67 (2.72) -5.25 (3.46) 0.74 (2.83) 252 (3.66) 2.35 (3.26)
Time -4.84*% (0.52) 6.85*** (0.69) -3.52%* (0.56) -6.31%*  (0.63) 227 (1.32)
Time-squared 0.43** (0.07) -0.63*** (0.09) 0.30** (0.07) 0.41%* (0.07) -0.09 (0.41)
Time x Gender® 025 (0.91) 2.80 (1.26) 031 (1.02) 2.06 (1.16) 0.07 (0.80)
Time x Spanish Prof ns #4]<4 5 *1 <5 14 5 ns
Time x Level 1 027 (1.29) 6.30%  (1.70) 466" (1.37) 5.71%  (1.51) 039 (1.07)
Time x Level 2 or 3 182 (1.19) 445 (1.80) 3.81 (1.46) 328 (1.61) 0.07 (1.14)
Time x Level 4 224 (1.18) 054 (1.81) 126 (1.48) 062 (1.73) 001 (1.13)
Time x Income* -1.30 (1.09) 0.20 (1.39) -0.31 (1.13) 0.68 (1.15) -0.19 (0.63)

a Significance levels are *p< .05, **p< .01, **p<.001.
b Female=0, Male=1.

¢ Category Two=0, Category One=1.

d Private site=0, Public school site=1.
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Table 15 (Cont.) DLL Subsample Spanish HLM Results—Language and Literacy Skills (Pre-K - 2" Grade)

Bat-III Picture Bat-III Sound Bat-III Letter-Word Bat-III Word Bat-III Passage
Vocabulary Awareness Identification Attack Comprehension
Effect Esta (SE) Est2 (SE) Est2 (SE) Est2 (SE) Est2 (SE)
Time x Provider Typed 0.10 (0.32) 0.26 (0.45) -0.02 (0.36) -0.62 (0.43) 0.01 (0.28)
Time x Class Size -0.84 (1.88) 1.31 (2.57) -1.26 (2.05) -2.97 (2.21) 232 (1.79)
Time x Pre-K CLASS -0.68 (0.91) -0.25 (1.27) 141 (1.03) -0.51 (1.21) -1.00 (0.81)
Time x CLASS High -0.31 (1.78) -091 (2.44) -0.29 (1.94) -3.16 (2.17) 094 (1.81)
Time x CLASS Medium -0.31 (1.78) 0.44 (0.17) 0.17 (0.13) -0.14 (0.14) 1.11 (1.81)
Time-sq x Gender® -0.15 (0.12) 0.41* (0.17) -3.65 (1.45) -0.16 (0.14) - -
Time-sq x Spanish Prof ns *1>4 ns ns - -
Time-sq x Level 1 0.01 (0.17) 0.56 (0.23) 0.33 (0.18) 0.43 (0.18) - -
Time-sq x Level 2 or 3 0.17 (0.16) 0.57 (0.24) 0.27 (0.19) 024 (0.19) - -
Time-sq x Level 4 0.20 (0.15) 0.00 (0.24) 0.01 (0.19) -0.07 (0.21) - -
Time-sq x Income< 0.14 (0.15) 0.05 (0.20) -0.08 (0.15) -0.01 (0.15) - -
Time-sq x Provider Typed 0.08 (0.12) -0.01 (0.17) -0.19 (0.13) 0.01 (0.14) - -
Time-sq x Class Size -0.05 (0.04) -0.04 (0.06) 0.00 (0.05) 0.09 (0.05) - -
Time-sq x Pre-K CLASS 0.11 (0.13) -0.06 (0.17) 0.06 (0.13) -0.01 (0.13) - -
Time-sq x CLASS High 0.16 (0.26) -0.16 (0.37) 0.20 (0.29) 0.55 (0.29) - -
Time-sq x CLASS Medium 0.20 (0.26) 0.31 (0.37) 0.06 (0.29) 0.53 (0.29) - -

a Significance levels are *p< .05, **p< .01, **p<.001.
b Female=0, Male=1.

¢ Category Two=0, Category One=1.

d Private site=0, Public school site=1.
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Table 16. DLL Subsample Spanish HLM Results—Math and Executive Function Skills (Pre-K —2nd Grade)

Math Executive Function
Bat-III Calculation Bat-III Applied Forward Backward
Problems Digit Span Digit Span
Effect Esta (SE) Este (SE) Este (SE) Est? (SE)
Intercept 100.08 (2.06) 86.74 (0.97) 3.79 (0.10) 1.95 (0.06)
Child/Family Characteristics
Gender® -7.80 (4.34) -2.56 (2.03) 0.09 (0.15) -0.10 (0.10)
Spanish Proficiency
Level 1 -7.81 (4.66) -19.74 (2.72) -0.49 (0.21) -0.09 (0.13)
Level 2 or 3 -0.11 (4.67) -9.57 (2.93) -0.31 (0.22) -0.14 (0.14)
Level 4 -6.33 (3.78) -5.88 (2.97) -0.08 (0.22) 0.09 (0.14)
Family Income< 3.58 (2.61) -0.36 (2.36) -0.37 (0.18) 0.07 (0.11)
Pre-K Characteristics
Provider Typed 0.11 (1.14) -0.33  (2.03) -0.02 (0.17) -0.06 (0.10)
Class Size 1.74 (4.69) 0.75 (0.73) 0.00 (0.06) -0.04 (0.03)
Classroom Quality
Pre-K CLASS Total -7.18 (3.37) 432 (2.10) 0.13 (0.13) -0.04 (0.08)
K-2 CLASS High 131 (4.48) -5.51 (2.75) 0.26 (0.20) -0.14 (0.17)
K-2 CLASS Medium 1.02 (4.46) -9.37 (2.31) 0.23 (0.19) -0.08 (0.16)
Time 046 (1.84) 3.87** (0.44) 0.14 (0.08) 0.13 (0.07)
Time-squared -0.46 (0.58) -0.56*** (0.06) -0.02 (0.02) 0.00 (0.02)
Time x Gender® 112 (1.12) -0.57  (0.79) -0.02  (0.05) 0.06 (0.04)
Time x Spanish Prof ns ns ns ns
Time x Level 1 0.87 (1.50) -0.33  (1.06) 0.02 (0.06) -0.13  (0.06)
Time x Level 2 or 3 0.71 (1.59) 0.16 (1.13) 0.06 (0.07) -0.05 (0.06)
Time x Level 4 0.89 (1.64) 1.04 (1.15) 0.13 (0.07) -0.07 (0.06)
Time x Income* 2.54 (1.29) 1.87 (0.95) 0.09 (0.05) 0.03 (0.05)

a Significance levels are *p< .05, **p< .01, ***p<.001.
b Female=0, Male=1.

¢ Category Two=0, Category One=1.

d Private site=0, Public school site=1.
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Table 16 (Cont.) DLL Subsample Spanish HLM Results—Math and Executive Function Skills (Pre-K - 24 Grade)

Math Executive Function
Bat-III Calculation Bat-1II Applied Forward Backward
Problems Digit Span Digit Span

Effect Esta (SE) Est2 (SE) Est2 (SE) Est2 (SE)
Time x Provider Type 1.40 (1.13) -0.78 (0.80) 0.01 (0.05) 0.00 (0.04)
Time x Class Size -0.18 (0.38) -0.08 (0.28) -0.03 (0.02) -0.01 (0.01)
Time x Pre-K CLASS -0.29 (0.89) -2.68* (0.91) -0.10*  (0.04) 0.02 (0.03)
Time x CLASS High 1.10 (2.48) 2.35 (1.67) -0.18 (0.11) 0.18 (0.09)
Time x CLASS Medium 2.23 (2.51) 413 (1.57) -0.08 (0.11) 0.18 (0.09)
Time-sq x Gender® - - 0.09 (0.11) - - - -
Time-sq x Spanish Prof ns

Time-sq x Level 1 - - 0.09 (0.15) - - - -

Time-sq x Level 2 or 3 - - -0.06 (0.15) - - - -

Time-sq x Level 4 - - -0.07 (0.16) - - - -
Time-sq x Income< - - -0.21 (0.13) - - - -
Time-sq x Provider Typed - - 0.08 (0.11) - - - -
Time-sq x Class Size - - 0.00 (0.04) - - - -
Time-sq x Pre-K CLASS - - 0.32* (0.11) - - - -
Time-sq x CLASS High - - -0.21 (0.23) - - - -
Time-sq x CLASS Medium - - -0.38 (0.23) - - - -

2 Significance levels are *p< .05, **p< .01, ***p<.001.
b Female=0, Male=1.

¢ Category Two=0, Category One=1.

d Private site=0, Public school site=1.
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Figure 8. DLL Growth in Spanish Language and Literacy Skills Pre-K — 2" Grade
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Figure 10. DLL Growth in Spanish Executive Function Skills 1t - 24 Grade
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Table 17. Annual Gains in Spanish Outcomes Pre-K - 2" Grade (DLL Subsample)

Pre-K Kindergarten 1st Grade 2rd Grade
Gains Gains Gains Gains
Spanish Outcomes Est=  (SE) Est2 (SE) Est2 (SE) Est2 (SE)
Language & Literacy
Bat-III Picture Vocabulary -4.417*  (0.46) 2717 (0.27) -1.01***  (0.26) 0.70 (0.45)
Bat-III Sound Awareness 6.22%**  (0.62) 3.69***  (0.35) 1.16***  (0.31) -1.36 (0.56)
Bat-III Letter-Word
Identification -3.22%**  (0.50) -2.03***  (0.30) -0.83* 0.27) 0.36 (0.45)
Bat-III Word Attack -5.90"**  (0.56) -4.277*  (0.32) -2.647*  (0.22) -1.01 0.41)
Bat-III Passage Comprehension -2.36 (0.93) -2.72% (0.90)
Math
Bat-IIT Calculation ) ) i ) 000  (1.30) 182 (1.28)
Bat-III Applied Problems 3.31***  (0.39) 1.08***  (0.20) -1.15%**  (0.18) -3.38"**  (0.35)
Executive Function
Forward Digit Span 0.12 (0.05) 0.03 (0.05)
Backward Digit Span 0.13 (0.05) 0.12 (0.05)

2 Significance levels are *p< .05, **p< .01, ***p<.001.
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Figure 13. Growth in WJ-III Letter-Word Identification by English Proficiency
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Figure 14. Growth in WJ-III Passage Comprehension by English Proficiency
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Figure 15. Growth in WJ-III Applied Problems by English Proficiency
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Figure 18. Growth in WJ-III Letter-Word Identification by Race/Ethnicity
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Figure 19. Growth in WJ-III Word Attack by Race/Ethnicity
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Figure 20. Growth in WJ-III Passage Comprehension by Race/Ethnicity
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Figure 21. Growth in WJ-III Applied Problems by Race/Ethnicity
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Figure 22. Growth in WJ-III Calculation by Race/Ethnicity
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Figure 27. Growth in SSiS Problem Behavior by Pre-K Program Type
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Figure 29. DLL Growth in WJ-III Picture Vocabulary by English Proficiency
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Figure 30. DLL Growth in WJ-III Sound Awareness by English Proficiency
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Figure 31. DLL Growth in WJ-III Applied Problems by English Proficiency
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Figure 33. DLL Growth in WJ-III Picture Vocabulary by K-2 CLASS
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Figure 34. DLL Growth in WJ-III Calculation by K-2 CLASS
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Figure 35. DLL Growth in WJ-III Picture Vocabulary by K-2 CLASS
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Figure 36. DLL Growth in W]-III Passage Comprehension by K-2 CLASS
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Figure 38. DLL Growth in Bat-III Letter Word ID by Spanish Proficiency
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Figure 39. DLL Growth in Bat-III Word Attack by Spanish Proficiency
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Figure 40. DLL Growth in Bat-III Applied Problems by Pre-K CLASS
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Table 18. Classroom Assessment Scoring System (CLASS) Scores (Pre-K — 24 Grade)

Pre-K Kindergarten 1st Grade 2nd Grade T-test Result
-test Results
CLASS Item? n=199 n=296 n=296 n=280
Domain/ Dimension Mean (SD) Rangeb Mean (SD) Rangea Mean (SD) Rangea Mean (SD) Rangea Sig Group Comparisons
PK>K, 1st, 2nd ***
CLASS Total Score 46 (0.6) 3.0-6.5 43 (0.7) 2.2-59 42 (0.7) 1.7-63 42 (0.7) 25-59 K>1S " :
s
. PK>K, 1st, 2nd ***
Emotional Support 57 (0.7) 3.6-69 52  (0.8) 1.7-6.9 51 (0.7) 2.7-69 53 (0.8) 29-69 ond>lst *
nd>1s
Positive climate 59 (09) 3.0-70 53 (1.1) 1.8-7.0 51 (1.0) 1.8-7.0 54 (1.0) 24-7.0
Negative climatec 1.2 (04) 1.0-34 1.4 (0.7) 1.0-5.8 1.3 (0.5) 1.04.8 1.3 (0.5) 1.0-34
Teacher sensitivity 55 (1.0) 22-70 51 (1.1) 1.3-7.0 49 (1.1) 1470 52 (1.1) 2.0-7.0
R d for student
egard ot stden 47  (10) 1.6-68 37 (10) 1.5-6.4 38 (09) 1.0-64 39 (09) 1.0-68
perspectives
. PK>K*, 1st, 2nd ***
Classroom Organization 55 (0.8) 3.1-69 53 (0.8) 2.7-6.9 51 (0.8) 1.3-6.9 52 (09) 29-6.8 Kolst #
Behavior management 58 (1.0) 28-7.0 56 (1.0) 1.6-7.0 54 (1.0) 1.2-70 55 (1.1) 22-7.0
Productivity 59 (0.7) 34-70 56 (0.9) 2.6-7.0 53 (0.9) 14-7.0 55 (0.9) 3.0-7.0
Instructional learning 47  (0.9) 2.0-68 48  (1.0) 2.0-7.0 45 (09) 1268 45 (1.0) 1268
formats
PK>1st *, 2nd ***
Instructional Support 26 (0.7) 1.1-59 25  (0.8) 1.0-4.9 24 (0.7) 1.0-5.2 22 (0.7) 1.04.6 K>2nd ***
1st>2nd *
Concept development 25 (0.8) 1.0-5.6 24  (0.8) 1.0-4.6 22 (0.7) 1.0-54 21 (0.7) 1.04.4
Quality of feedback 26 (09) 1.0-6.0 26 (1.0) 1.0-5.8 25 (09) 1.0-54 23 (0.8) 1.0-5.2
Language modeling 26 (0.8) 1.0-62 25  (0.9) 1.0-5.4 24 (0.8) 1.0-5.2 22 (0.8) 1.0-48

3 CLASS was used in Pre-K; CLASS K-3 was used in K-2"¢ grades.
b Total and Domain scores could range from 1.0-7.0; Dimension scores could range from 1-7.

¢ Scoring is reversed for the Negative climate dimension before it is included in the calculation of the Emotional Support domain score.
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Figure 42. CLASS Total Scores in Pre-K — 27 Grade
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Figure 43. CLASS Emotional Support Scores in Pre-K — 2" Grade
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Figure 45. CLASS Instructional Support Scores in Pre-K - 2" Grade
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Appendix: Child Outcomes Analysis Approach

Each of the outcome scores, collected in fall and spring each year from pre-k through second grade (or
during first and second grade only for some outcomes), served as the dependent variables. A 3-level HLM
was fit that estimated individual quadratic growth curves at level 1, linear effects for repeated child
outcomes at level 2, and the pre-k classroom at level 3. Separate intercepts and slopes were estimated for
each child at level 1 to describe individual differences in development over time and for each pre-k
classroom at level 2 to account for the impact of pre-k experiences on individual development.

Analyses tested whether developmental patterns varied by the child’s race/ethnicity, language proficiency at
entry to pre-k, IEP status, and family income (whether considered poor); pre-k class size and pre-k provider
type (public vs private); and observed classroom quality in pre-k (total CLASS score) and in subsequent
grades (high, medium, or low based on the CLASS). Each of these child, pre-k characteristics, and classroom
quality variables was included as a main effect and crossed with linear change in all analyses and with
quadratic change in analyses of outcomes collected from pre-k to second grade. Each coefficient describes the
association between that term and the child outcome after adjusting for the other variables in the model.
Thus, the interaction between a predictor and time-squared describes the degree to which quadratic change
in that outcome differed for different levels of the predictor, adjusting for the associations between the other
predictors and quadratic change. Similarly, the interaction between a predictor and time describes
differences in linear rates of change during the pre-k year, adjusting for the other predictors (note linear
change in subsequent years is computed from both the linear and quadratic coefficients).

The first set of models tested longitudinal growth over the four-year period for outcomes that were assessed
from pre-k through second grade (WJ-III Picture Vocabulary, WJ-III Sound Awareness, WJ-III Letter-Word
Identification, W]-III Word Attack, WJ-1II Applied Problems, SSiS Social Skills, and SSiS Problem Behaviors
standard scores), and over the two-year period for outcomes that were added to the assessment battery in
tirst grade (WJ-III Passage Comprehension and WJ-III Calculation standard scores, Forward Digit Span and
Backward Digit Span raw scores). A separate model was estimated for each outcome.

Children were nested within pre-k classrooms, and repeated measures outcomes nested within child. Time
(coded as 0, 1, 2, 3, 4, 5, 6, 7 for the eight time points from fall pre-k to spring second grade for longitudinal
outcomes and 0, 1, 2, 3 for first- and second-grade only outcomes) represented the linear effect of growth on
each outcome over time and Time-squared represented the quadratic effect of change in growth rates over
time for outcomes assessed from pre-k through second grade. Both linear and quadratic growth effects were
estimated, to allow for varying rates of change for each outcome. Predictors were included as main effects
and in interactions with time — linear and quadratic for the first set of outcomes and linear for the second set
of outcomes.

The base model included three sets of covariates:

1) Child/family characteristics — gender (F=0, M=1), race/ethnicity coded 0/1 as a series of dummy
variables (Hispanic/Latino, White non-Hispanic/Latino, Black non-Hispanic/Latino, Multi-
racial/Other non-Hispanic/Latino), IEP status (No IEP=0, IEP=1), English/Spanish preLAS language
proficiency level assessed at fall of pre-k (4-level variable; preLAS levels 1-5, with levels 2 and 3
combined due to small sample sizes), and family income (Category Two=0, Category One=1)
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2) Pre-k program/classroom characteristics — provider type (private setting=0, public school system=1)
and class size

3) Classroom quality — Pre-k classroom quality (pre-K CLASS total) and subsequent K-2rd-grade
classroom quality coded as a time-varying covariate (CLASS K-3 categorized as a three-level variable
based on domain scores: high=ES & CO>5 & 1S>2.5; medium=does not meet high criteria, ES & CO >4
& 1S>2; and low=ES<4, CO<4, or 1S<2).

All covariates were crossed with Time and Time-squared to test whether child/family characteristics, pre-k
program/classroom characteristics, or classroom quality predicted any differences in linear or quadratic
growth effects for outcomes assessed from pre-k through second grade. For outcomes assessed beginning in
tirst grade, only the differences in Time effects were tested given the limited number of outcome data points.

Two more sets of models were tested, following a similar algorithm as above, for the DLL subsample to
examine results for parallel versions of outcome measures in English and in Spanish. (S5iS Social Skills and
Problem Behaviors were excluded since these were based on teacher ratings rather than individual child
assessments.) For analyses involving English outcome measures for the full sample or the DLL subsample,
the English language proficiency level at pre-k entry was used; for analyses involving Spanish outcome
measures for the DLL subsample, the Spanish language proficiency level at pre-k entry was used. In
addition, all analyses for the DLL subsample excluded two predictors because of sample size issues; nearly
all children in the subsample were Hispanic/Latino so race/ethnicity was excluded and only three children
had an IEP, so IEP status was excluded.

Analyses involved grand mean centering, mean-centered covariates, accounted for missing data on
covariates, and adjusted for multiple comparisons. The grand mean centering of the covariates meant that
coefficients for time and time-squared described rates of change over time for the whole sample and took
into account the main effects of the predictors. The HLMs analyzed all observed data, and assumed data
were missing at random (i.e., they account for missing data on the outcome variables to the extent that the
reason the data are missing is not causally related to the child’s outcome scores*t). Econometric methods
were used to estimate missing values; mean values were assigned to replace missing data and missing data
dummy variables were included in the analyses in order to describe associations between that predictor and
outcome for all cases without missing data. Benjamini-Hochberg adjustments were applied to all the
estimated coefficients involving time (time, interactions with time, time squared, and interactions with time
squared) after all models were completed to account for multiple tests and to correct for the potential false
discovery rate. Post-hoc analyses were conducted for the remaining significant interactions after the
adjustments, and those estimates were used in the interpretation of results and for graphing the significant
interactions. Tables do not include p-values for the intercept and covariates because they were not included
in the Benjamini-Hochberg adjustments.
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Full Sample 3-level HLM for outcomes collected from pre-k through grade 2: Level 1 —individual quadratic growth
curve, Level 2 — child, Level 3 — pre-k classroom

DV =Bo+ BitimePT + BatimePT?+ Bs boy + BsPreLaspk=1 + Bs Prelaspk=2or3
+ Bs Prelaspk=4 + Bz Black + Bs Hispanict+ Bg Multi + Bio IEP + Bu poor
+ B12 CLASSPK + Bus public + Bu clsizePk + Bis CLASS-hi +Bi1s CLASS-mod
+ Bi7 boy*timept + Bis PreLaspk=1*timept + Bio PreLaspk=2/3*timept
+ B2o PreLaspk=4*timept + Bzi Black*timept + Bz: Hispanic*timept+ Bzs Mult*timept
+ Bos IEP*timept + Baspoor*timept + B2s CLASSPK*timept + B2z public*timept
+ B2s clsizePk*timept + B CLASS-hi*timept +Bs CLASS-mod*timept
+ Bas1 boy*timept? + Bs2 PreLaspk=1*timept? + Bss PreLaspk=2/3*timept? +
+ Bs4 PreLaspk=4*timept*+ BssBlack*timept? +BssHispanic*timept? + BazMult*timept?
+ Bas IEP*timept? + Bay poor*timept?+ Bsa CLASSPK*timept?
+ Ba1 public*timept? + Bs2 CLASS-hi*timept +B4s CLASS-mod*timept
+ 1ok +lix + doik+ diik+ ek
For ith child in kth Pre-K class at jth timepoint, where lok is the random intercept for kth pre-k classroom, lox is the
random slope and likis the random intercept for kth pre-k classroom, doix is the random slope and diixis the random
intercept for ith child in kth pre-k classroom, and eixkis the random residual for the jth assessment of ith child in kth pre-
k classroom

Full Sample 3-level HLM for outcomes collected from grade 1 through grade 2: Level 1 —individual quadratic growth
curve, Level 2 — child, Level 3 — pre-k classroom

DV =Bo+ B1timePT + BztimePT?+ Bsboy + BsPreLaspk=1 + Bs Prelaspk=20r3
+ Be Prelaspk=4 + Br Black + Bs Hispanict+ By Multi + Bio IEP + Bu poor
+ B2 CLASSPK + Bus public + Bu clsizePk + Bis CLASS-hi +Bis CLASS-mod
+ Bi7 boy*timept + Bis PreLaspk=1*timept + Bi9 PreLaspk=2/3*timept
+ B2o PreLaspk=4*timept + B21 Black*timept + B2 Hispanic*timept+ B2 Mult*timept
+ Bos IEP*timept + Baspoor*timept + B2s CLASSPK*timept + B2z public*timept
+ Bas clsizePk*timept + B2o CLASS-hi*timept +Bso CLASS-mod*timept
+ lox + doik+ eijx
For ith child in kth pre-k class at jth timepoint

DLL Subsample 3-level HLM for outcomes collected from pre-k through grade 2: Level 1 —individual quadratic growth
curve, Level 2 — child, Level 3 — pre-k classroom

DV =Bo+ Bitime + Beotime?+ Bsboy + BsPreLaspk-1+ Bs Prelaspk-2or3

+ Be Prelaspk=4 + BrBlack + Bspoor + Bo public + Buo clsizePk
+ B11 PK CLASS TOTAL + Bi2 Annual CLASS=hi +B1s Annual CLASS-mod

+ Bus boy*time + Bis PreLaspk=1*time + Bis PreLaspk=2/3*time
+ Bi7 PreLaspk=4*time + Bispoor*time + Bis public*time + Bzo clsizePk*time
+ B21 PKCLASStot*time + B2z CLASS-hi*time +B2s CLASS-mod*time

+ B2 boy*time? + Bzs PreLaspk=1*time2 + Bzs PreLaspk=2/3*time? +
+ Bz PreLaspk=4*time? + Bas poor*time? Bz public*time? +Bso clsizePk*time?
+ Bsi PKCLASStot*time? + Bs2 CLASS-hi*time? +Bss CLASS-mod*time?

+ 1ok +1ix + doik+ diik+ eix
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For ith child in kth pre-k class at jth timepoint, where lo is the random intercept for kth pre-k classroom, lox is the
random slope and likis the random intercept for kth pre-k classroom, doix is the random slope and diixis the random
intercept for ith child in kth pre-k classroom, and eixis the random residual for the jth assessment of ith child in kth
pre-k classroom

DLL Subsample 3-level HLM for outcomes collected from grade 1 through grade 2: Level 1 - individual quadratic
growth curve, Level 2 — child, Level 3 — pre-k classroom

DV =Bo+ Bitime + Beotime?+ Bsboy + BsPreLaspk-1+ Bs Prelaspk-2or3
+ Be Prelaspk=4 + BrBlack + Bspoor + Bo public + Buo clsizePk
+ Bu PK CLASS TOTAL + Bi2 Annual CLASS=hi +B1s Annual CLASS-mod
+ Bu boy*time + Bis PreLaspk=1*time + Bis PreLaspk=2/3*time
+ Bz PreLaspk=4*time + Bispoor*time + B public*time + B2o clsizePk*time
+ Bz PKCLASStot*time + B22 CLASS-hi*time +B2s CLASS-mod*time
+ Bos boy*time? + B2s PreLaspk=1*time + Bas PreLaspk=2/3*time? +
+ ok + doik + ek
For ith child in kth pre-k class at jth timepoint
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