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Chapter 1: Overview of the Head Start Impact Study

Introduction

Since its beginning in 1965 as a part of the War on Poverty, Head Start’s goal has been to
boost the school readiness of low-income children. Based on a “whole child” model, the program
provides comprehensive services that include preschool education; medical, dental, and mental
health care; nutrition services; and efforts to help parents foster their child’s development. Head
Start services are designed to be responsive to each child’s and family’s ethnic, cultural, and

linguistic heritage.

In the 1998 reauthorization of Head Start, Congress mandated that the US Department of
Health and Human Services (DHHS) determine, on a national level, the impact of Head Start on
the children it serves. As noted by the Advisory Committee on Head Start Research and
Evaluation (1999), this legislative mandate required that the impact study address two main
research questions:
= “What difference does Head Start make to key outcomes of development and
learning (and in particular, the multiple domains of school readiness) for low-

income children? What difference does Head Start make to parental practices that
contribute to children’s school readiness?”

= “Under what circumstances does Head Start achieve the greatest impact? What
works for which children? What Head Start services are most related to impact?”

The Head Start Impact Study Final Report (U.S. Department of Health and Human
Services, January 2010) addresses these questions by reporting on the impacts of Head Start on
children and families during the children’s preschool, kindergarten, and 1% grade years. This
Technical Report provides detail to support the analysis and findings presented in the Final

Report.

Overview of Study Methods

To reliably answer the research questions outlined by Congress, a nationally
representative sample of Head Start programs and newly entering 3- and 4-year-old children was
selected, and children were randomly assigned either to a Head Start group that had access to

Head Start services in the initial year or to a control group that could receive any other non-Head
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Start services available in the community, chosen by their parents. In fact, approximately 60
percent of control group parents enrolled their children in some other type of preschool program
in the first year. In addition, all children in the 3-year-old cohort could receive Head Start
services in the second year. Under this randomized design, a simple comparison of outcomes for
the two groups yields an unbiased estimate of the impact of access to Head Start in the initial
year on children’s school readiness. This research design, when properly implemented, would
ensure that the two groups did not differ in any systematic or unmeasured way except through
their access to Head Start services. It is important to note that, because the control group in the
3-year-old cohort was given access to Head Start in the second year, the findings for this age
group reflect the added benefit of providing access to Head Start at age three, not the total benefit

of having access to Head Start for two years.

In addition to random assignment, this study is set apart from most program evaluations
because it includes a nationally representative sample of programs, making results generalizable
to the Head Start program as a whole, not just to the selected samples of programs and children.
However, the study does not represent Head Start programs serving special populations, such as
tribal Head Start programs, programs serving migrant and seasonal farm workers and their
families, or Early Head Start. Further, the study does not represent the 15 percent of Head Start
programs in which the shortage of Head Start slots was too small to allow for an adequate

control group.

Selected Head Start grantees and centers had to have a sufficient number of applicants for
the 2002-03 program year to allow for the creation of a control group without requiring Head
Start slots to go unfilled. As a consequence, the study was conducted in communities that had
more children eligible for Head Start than could be served with the existing number of funded
slots.

At each of the selected Head Start centers, program staff provided information about the
study to parents at the time enrollment applications were distributed. Parents were told that
enrollment procedures would be different for the 2002-03 Head Start year and that some
decisions regarding enrollment would be made using a lottery-like process. Local agency staff

implemented their typical process of reviewing enrollment applications and screening children



for admission to Head Start based on criteria approved by their respective Policy Councils. No

changes were made to these locally established ranking criteria.

Information was collected on all children determined to be eligible for enrollment in fall
2002, and an average sample of 27 children per center was selected from this pool: 16 who were
assigned to the Head Start group and 11 who were assigned to the control group. Random
assignment was done separately for two study samples—newly entering 3-year-olds (to be
studied through two years of Head Start participation i.e., Head Start year and age 4 year,
kindergarten, and 1% grade) and newly entering 4-year-olds (to be studied through one year of
Head Start participation, kindergarten, and 1% grade).

The total sample, spread over 23 different states, consisted of 84 randomly selected Head
Start grantees/delegate agencies, 383 randomly selected Head Start centers, and a total of 4,667
newly entering children, including 2,559 in the 3-year-old group and 2,108 in the 4-year-old

group.®

Data collection began in the fall of 2002 and continued through the spring of 2006,
following children from entry into Head Start through the end of 1% grade. Comparable data
were collected for both Head Start and control group children, including interviews with parents,
direct child assessments, surveys of Head Start and non-Head Start teachers, interviews with
center directors and other care providers, direct observations of the quality of various care
settings, and care provider assessments of children. Response rates were consistently quite high,
approximately 80 percent for parents and children throughout the study.

Although every effort was made to ensure complete compliance with random assignment,
some children accepted into Head Start did not participate in the program (about 15 percent for
the 3-year-old cohort and 20 percent for the 4-year-old cohort), and some children assigned to
the non-Head Start group nevertheless entered the program in the first year (about 17 percent for
3-year-olds and 14 percent for 4-year-olds), typically at centers that were not in the study
sample. These families are referred to as “no shows” and “crossovers.” Statistical procedures

for dealing with these events are discussed in this report and the Final Report. The study

! The sample of 3-year-olds is slightly larger than the sample of 4-year-olds to ensure that an adequate sample size
was maintained, given the possibility of higher study attrition resulting from an additional year of longitudinal
data collection for the younger children.



findings provide estimates of both the impact of access to Head Start using the sample of all
randomly assigned children and the impact of actual Head Start participation (adjusting for the

no shows and crossovers) as well as subgroup impact estimates.
Contents of Report

This Technical Report is designed to provide technical detail to support the analysis and
findings presented in the Head Start Impact Study Final Report (U.S. Department of Health and
Human Services, January 2010). Chapter 1 provides an overview of the Head Start Impact Study
and its findings. Chapter 2 provides technical information on the analytical sampling weights
used in the analysis. A description of the outcome measures and their psychometric properties is
provided in Chapter 3 and the description of the data collection procedures is provided in
Chapter 4. Chapter 5 provides a description of the impact analysis methods including ITT
(intent-to-treat) impact estimates, IOT (impact on the treated) impact estimates, and subgroup

impact estimates.
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Chapter 2: Analytical Sampling Weights

Overview

Sampling weights were calculated for each child to allow estimates based on the sample
to represent the national population of newly entering Head Start participants for 2002. Because
children were randomly assigned to Head Start (i.e., the “program or Head Start” group) and
non-Head Start (i.e., the “control” group) groups within each Head Start center, the two groups
represents the same Head Start population of newly entering children when appropriately
weighted. The only difference, theoretically, is that the Head Start group was allowed access to
attend Head Start at the time of random assignment, while the control group was not.

Each study child was assigned a base weight that reflected his/her overall probability of
selection, including the sampling of broad geographic areas used as primary sampling units
(PSUs), Head Start grantees/delegate agencies, and centers (see below). These base weights
were then adjusted for nonresponse to the child assessment and parent interview at each wave of
data collection, to produce separate fall 2002, spring 2003, spring 2004, spring 2005, and spring
2006 weights.”> The nonresponse-adjusted weights of children in the 4-year-old group were
poststratified to the Head Start National Reporting System (HSNRS) newly entering enrollment
totals for 4-year-olds (comparable totals for 3-year-olds were not available). Extremely large
weights were then trimmed for both age groups. The final child and parent weights are the
product of the overall base weight, a nonresponse adjustment factor, a poststratification factor,
and a trimming factor. For variance estimation, a set of 76 jackknife replicate weights was
created for each child.

These cross-sectional child weights are used for most analyses in this report; the analyses
focus on impacts at different time points and include only children and families for whom spring
data are available. Fall 2002 weights are used to examine distributions of child and family
characteristics at the beginning of the analysis period, in fall 2002. Two sets of longitudinal

child weights were also created for use in fitting growth curves. The first set applies to children

% The 4-year-olds do not have spring 2006 weights because they were in second grade in 2006 and not included in
this wave of data collection.
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with assessments at two or more time points, and the second set applies to children with three or

more assessments in the fall 2002 to spring 2006 data collection period.

Primary Sampling Unit (PSU) Weights

The frame of 161 PSUs, or geographic clusters, covering all Head Start grantees in the
U.S. and Puerto Rico was classified into 25 approximately equal-sized strata based on the
following: 1) the level of services for low-income preschool children in the state; 2) the
percentage of minority Head Start enrollment in the PSU; 3) the Head Start region; and 4) the
percentage of Head Start enrollment in an MSA (a U.S. Census Bureau metropolitan statistical
area). One PSU in each stratum was sampled with probability proportional to the total Head
Start enrollment of 3- and 4-year-olds in the PSU. The source of enrollment was the 1999-2000
Head Start Program Information Report (PIR). The PSU weight is the inverse of the PSU

probability of selection:

PSU weight = (Total Age 3 & 4 Enrollment in Stratum h) / (Total Age 3 & 4 Enrollment
in PSU) whereh =1, 2, ....25.

There was one certainty PSU whose probability of selection was 1 due to its large Head Start

enrollment.

Head Start Program Weights

Program Sampling

There were two stages of sampling within most PSUs, and three stages within three
extremely large PSUs. Prior to sampling, small programs were collapsed into groups consisting
of two to four programs. These were sampled as a unit; thus, the within-PSU probability of

selection for each program in a given group is the same.

Prior to telephone screening, programs and program groups (referred to henceforth
simply as program groups,?) were sampled within the three large PSUs to reduce screening costs.
In each of these three PSUs, 12 program groups were sampled with probability proportional to
total age three and four enrollment from the 1999-2000 PIR and only these program groups were
screened. With this one exception, all programs in the sample PSUs underwent screening,

® Note that most “program groups” consisted of a single grantee or delegate agency.
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during which study staff collected information on additional characteristics of each program and
its community. A major purpose of this screening was to identify situations in which Head Start
“saturated” the community, that is, where the local program was large enough that all of the
interested and eligible families in the community could be enrolled, making selection of a non-
Head Start study group impossible without simultaneously leaving some of the program’s
capacity unused. After screening, program groups were sampled within the 25 PSUs from
among those determined to be neither saturated nor closed. Within each PSU, four program
groups were sampled with probability proportional to the total newly entering children ages three
and four enrollment. From these, three program groups were subsampled with equal
probabilities to be the main sample, and the remaining program group was assigned as a reserve
sample. The main sample consisted of 76 program groups (in one PSU, all four program groups
were sampled with certainty into the main sample) which comprised 90 individual programs.

The reserve sample consisted of 30 programs.

Program Base Weights, Adjustments for Saturation, Raking

Each of the 90 programs in the main sample received a base weight. The program base
weight was the inverse of the overall probability of selection for that program, including the PSU

probability of selection and the sampling of program groups within the PSU.

The base weights were adjusted for undercoverage due to the deletion from the frame of
eight Head Start programs involved in the most recent FACES study (in order to minimize
burden on these programs) and 28 programs discovered to be saturated during the screening.
Because these programs had no chance of selection, an undercoverage adjustment was needed to
correct for bias, in case the deleted programs were systematically different from those retained
on the frame (see discussion below) and to prevent weighted enrollment totals from the sample
from being too low. The undercoverage adjustment factor was calculated as the ratio of the
estimated total newly entering enrollment (including saturated programs) in the PSU to the
estimated newly entering enroliment from the sampled programs in the PSU, using enrollment
information collected during the telephone screening. This adjustment corrected for differences
between saturated and non-saturated programs on broad geographic factors and size in terms of

enrollment, but not for other types of differences between the two types of programs within



PSUs—differences that could result in larger or smaller Head Start impacts in the studied sites

than in the nation as a whole.

Additionally, the adjusted program weights for all 90 main sample programs were then
raked using marginal ages three and four enrollment totals from the 1999-2000 PIR. The raking
dimensions were urban status (central city, noncentral city, rural), Head Start region (Northeast,
North Central, South, Plains, West), and level of pre-K services in the state (state has Head Start-
like programs, state has other types of programs, state has no programs). This procedure served
to further match the analysis sample to the full national Head Start program frame on these
factors. Since the number of sampled programs in each cross-classification was generally small,
raking, or iterative proportional fitting, rather than poststratification, was used (Oh & Scheuren,
1987). In raking, the weights are consecutively ratio-adjusted to marginal totals, typically from
an external data source, until the resulting weighted totals converge to the totals for each
dimension. The adjustment factor at each iteration is the ratio of the PIR total for the marginal
dimension to the sample estimate of the same total, where the weight in the sample estimate is
the program weight from the previous raking iteration. This ratio adjustment reduces the
sampling error associated with the sampling of PSUs and programs for estimates of Head Start
children by urban status and Head Start region (Cochran, 1977). However, it is not intended to
result in sample estimates that will agree with external totals of newly enrolled Head Start

children, since no such counts exist.

After these undercoverage and raking adjustments were performed, the program weights
in two PSUs were further adjusted to compensate for dropping two eligible programs from the
sample because of their participation in another Head Start study, the Quality Research
Consortium (QRC) and for dropping three programs because they were found to be saturated
after sampling. Another program was discovered to have closed, reducing the number of
participating programs to 84. The adjustment factor was calculated as the ratio of estimated total
newly entering enrollment in the PSU based on the sample of programs in the PSU (excluding
one program that had closed) to the weighted newly entering enrollment for the sampled
nonsaturated, non-QRC programs in the PSU. None of the programs refused to participate, thus

no nonresponse adjustment or reserve programs were needed.



Final Program Weight
Eighty-four programs received a final program weight. The final program weight can be

written as:

Final program weight = PSU weight X (1/ P1) X (1/ (1-Praces)) X (1/ P2) X (1/ P3) X Fsat1 X
Frk X Force, sat2

where,

Praces = probability of selection in FACES,

Py = probability of being subsampled prior to telephone screening in three large PSUs,
P, = probability of being sampled in PSU,

P3 = probability of being subsampled for main sample,

Fsat1 = adjustment factor for dropping 28 saturated programs from frame before sampling,
Frk = raking adjustment factor to reduce sampling error,

Forc, saz = adjustment factor for dropping two programs participating in QRC and three
saturated programs from the sample,

where,

P1  =12*(Total Age 3 & 4 Enrollment in Program Total Age 3 & 4 Enrollment in PSU),
P, =4*(1st Yr Age 3 & 4 Enrollment in Program 1st Yr Age 3 & 4 Enrollment in PSU),

n+m

Zwi * Newly Entering Age 3,4 Enrollmentin Program i
Foaa =" where n is the number of

n
Zwi * Newly Entering Age 3,4 Enrollmentin Programii

i=1

eligible (nonsaturated) sampled programs in the PSU and m is the number of saturated programs
in the PSU that were excluded from sampling. For the n programs, w; is the program weight that
reflects all stages of sampling through P3. For the m saturated programs, w; reflects all stages of
sampling through P, (note P;=1 except in three very large PSUs, where subsampling was done to

reduce the burden of telephone screening).

n
Zwi * Newly Entering Age 3,4 Enrollmentin Program i
Forc.sa2 = 2 where w; is the program weight

n—-m
Zwi * Newly Entering Age 3,4 Enrollmentin Program i

i=1

reflecting all stages of sampling, the Fsy1 adjustment, and the raking; n is the number of sampled
programs in the PSU (excluding one program that had closed), and m is the number of QRC and

saturated programs discovered in the sample in the PSU.
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The final program weights for the sample of 84 programs sum to 1,216 with a 95% confidence
interval of [959, 1,472].

Head Start Centers

Center Sampling

Within each program, a list of the centers was obtained, and the centers were screened
using a Center Information Form (CIF) to collect various statistical data. In addition to screening
for saturation at the program level, any centers that were determined to be saturated were
dropped from the frame in each program.* Prior to sampling, small centers were combined into
groups that ranged from two to eight centers and were treated as a unit for sampling purposes.
Therefore, each center in a given group had the same probability of selection, namely that of the
group. An initial sample of center groups was selected with probability proportional to newly
entering age three and four enrollment in the center group. The initial sample of center groups
was then subsampled with equal probabilities. The subsample was retained as the main sample
in each program, while the remaining center groups formed a reserve sample. In general, three
center groups per program (or program group) were selected for the main sample and two for the
reserve. However, in very large programs four to six center groups were allocated for the main
sample and three for the reserve. Within a program group, the total number of centers was
allocated proportionally to the programs based on their newly entering enroliments. A total of
221 center groups (consisting of 448 individual centers) were selected for the main sample, and

114 center groups (consisting of 237 individual centers) were selected for the reserve sample.

Center Base Weights and Adjustments for Saturation and Nonresponse

The center base weight was calculated as the inverse of the overall probability of
selection for each center, including the sampling of PSUs, programs, and centers within
programs. The center base weights were adjusted for deleting 154 saturated centers and 2
centers participating in a QRC study from the frame prior to center sampling. These adjusted

weights were further adjusted for the refusal of five sampled centers to participate in the study,

* Hence a center might be excluded from sampling due to saturation, even if the grantee or delegate agency running
that center was included in the study (and other centers in that same program or delegate agency were eligible for
sampling).



and for the loss of 56 centers discovered to be saturated after sampling. In these centers, no
sampling of children was possible. In addition, six centers had closed, and 13 were ineligible for
other reasons, such as merging with another center. For the merged centers, where appropriate,
an adjustment was made to the base weight of the newly merged center to account for its
increased probability of selection, since the individual centers had been listed separately on the

center frame.

The adjustment factor for dropping saturated centers from the frame was calculated as the
ratio of the estimated total newly entering enrollment (including from saturated centers) in the
program to the newly entering enrollment estimated from the sampled centers in the program.
The newly entering enrollment was collected on the CIF during center screening and updated
during October through December 2002 for all centers where possible. The adjustment factor
was calculated separately for each program, unless this resulted in a very large adjustment, in

which case the factor was calculated for the PSU.

The adjustment factor for the loss of five refusing and 56 saturated centers was calculated
as the ratio of the weighted newly entering enrollment for the entire center sample in the program
(excluding those that had closed or merged) to the weighted newly entering enrollment for the
nonsaturated, cooperating sampled centers in the program. Overall, these procedures adjusted
for size differences between included and excluded centers, but not for other center differences

that could lead to different-sized impact estimates.

Final Center Weight

The final center weight can be written as:

Final Center Weight= Final Program Weight X (1/Pc1) X (1/P¢2) X Forc X Fsat1 X Frefusal, sat2,

where,
Pci = probability of selection for initial center sample (both main and reserve),
Pc2 = probability of selection for main center sample,

Forc = adjustment factor for dropping two centers participating in QRC from frame,

Fsau = adjustment factor for dropping 154 saturated centers from frame,

Frefusal, sate= adjustment factor for dropping 56 saturated centers and 5 refusing centers from
sample,



Pci= Newly Entering Age 3 & 4 Enrollmentin Center Group
(Newly Entering Age 3 & 4 Enrollmentin Program for Eligible, Nonsaturated Centers)/n,,
_n # Center Groups Subsampled for Main Sample in the Program
Peo= M= : : ,
n,.r #Center Groups Sampled for Both Main, Reserve in the Program
= Newly Entering Age 3,4 Enrollmentin Program
QRC

- (Newly Entering Age 3,4 Enrollmentin Program) - (Newly Entering Enrollmentin 2 QRC Centers)

Note that Fore = 1.25103 for centers in the one program that contained the two QRC centers and

is equal to one for centers in all remaining programs.

n+m

ZWi * Newly Entering Age 3,4 Enrollment in Centeri

_ =l
FSatl ~

Z W, * Newly Entering Age 3,4 Enrollmentin Centeri

i=1

where n is the number of sampled centers in the program, m is the number of saturated centers
on the frame in the program that were excluded from sampling, w; is the center weight through
the Forc adjustment for sampled centers, and w; is the final program weight for saturated centers

excluded from the frame in the program prior to center sampling.

n

Zwi * Newly Entering Age 3,4 Enrollmentin Centeri
F — i=1

refusal,Sat2 n-m

Zwi * Newly Entering Age 3,4 Enrollmentin Centeri

i=1

where n is the number of sampled centers in the program, m is the number of refusing and
saturated centers discovered among those sampled in the program, and w; is the center weight

through the Fs,t; adjustment.

The final center weight reflects the PSU and program probabilities of selection. In four
programs, all reserve centers were brought into the sample when the original centers were found
to be saturated or partially saturated and hence unable to provide the planned number of control
group children. In these centers, Pc, was set to one in the above formula. When this resulted in a
census of eligible centers in the program, both P.; and P, were set to one. In six programs where
some, but not all, of the reserve centers were activated to offset saturation in the main sample, n

m Includes the reserves that were activated as well as the main sample centers. In this situation,
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centers were randomly subsampled from among the reserve centers selected for that particular
program or program group. The total number of centers in the final sample, including main
sample and activated reserves was 458. The sample was reduced to 378 after losing 19 centers
identified following selection as ineligible (closings, mergers), five identified as noncooperating,

and 56 found to be saturated.

Reserve centers were picked at random from the same pool as the main sample centers,
from the same program where possible, but with no other attempt to match them with the
characteristics of the centers they were replacing. The purpose of the reserve sample was
primarily to prevent a sample size shortfall due to loss of centers, rather than to reduce the bias
caused by exclusion of saturated and refusing centers from the study. The weighting adjustments

to the center weights were designed to accomplish the latter.

The final center weights for the 378 centers sum to 12,705 with a 95% confidence
interval of [10,290, 15,119].

Comparison of Head Start Grantees/Delegate Agencies and Centers in
Saturated and Non-Saturated Communities

As discussed in Chapter 2, there is potential for undercoverage bias due to the exclusion
from the sampling frame of Head Start grantees/delegate agencies and centers in communities
saturated by the program, that is, communities with too few families who are able, eligible or
interested in accessing Head Start (beyond those the program can accommodate) to provide a
randomly selected control group for the study. Newly entering Head Start children in these
saturated communities had no chance of selection and therefore are not represented by our
sample. Consequently, the potential for bias arises if the saturated grantees/delegate agencies
and centers are systematically different from the non-saturated grantees/delegate agencies and
centers we retained in the sampling frame and if the characteristics on which they differ are
correlated with the outcome measures for and impact estimates on the children they enroll.
However, if the children in these excluded grantees/delegate agencies and centers represent only
a small percentage of the Head Start population, then the potential for bias is much less. Based
on the sample coverage rate reported in Chapter 2 of the Final Report, 15.5 percent of the
children served by Head Start nationally are omitted from the study. This noncoverage rate is
based on grantees and centers identified in the sample frame and samples that were excluded due



to saturation. It equals 1 minus the product of four coverage rates: program frame x program
sample x center frame x center sample. Mathematically, this equates to 1-(0.962 x 0.975 x
0.952 x 0.947) = 1-0.845 = 0.155.

Head Start Grantees/Delegate Agencies

Exhibits 2.1 and 2.2 compare saturated and non-saturated grantees/delegate agencies by a
few characteristics available on the Head Start Program Information Report (PIR) database (and,
for newly entering enrollment and additional center information, telephone screening
confirmation calls to grantees and delegate agencies prior to sampling). The grantees/delegate
agencies were weighted to account for sampling of broad geographic areas (i.e., PSUs) and for
the subsampling of grantees/delegate agencies in three large urban cities prior to the telephone
screening (see Chapter 2 of the Final Report). This was necessary to draw conclusions about the
entire population of children served by Head Start and not merely the children served by
grantees/delegate agencies in the 25 sampled PSUs that were screened to determine saturation.
Tests of statistical significance were performed to reduce the possibility of drawing false
conclusions from differences that may have been due to sampling error. The hypothesis testing
was done in WesVar using jackknife replicate weights to account for the study’s complex sample

design.

Exhibit 2.1: Comparison of Saturated and Non-Saturated Head Start Grantees/Delegate
Agencies by Enrollment

Non- P-Value
Saturated Saturated (t-Test of
Enrollment Variable Programs Programs Difference)

Percent Hispanic Enrollment 9% 26% 0.001
Percent Black Enrollment 20% 33% 0.134
Age 3 Enrollment as Percent of Total Enrollment 52% 49% 0.535
Average Total Enrollment 188 571 <0.001
Average Newly Entering Enrollment 113 388 <0.001
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Exhibit 2.2: Comparison of Saturated and Non-Saturated Head Start Grantees/Delegate

Agencies by Location Characteristics

p-Value (Chi-
Saturated Non-Saturated | Square Test of
Characteristics Programs Programs Association)
School-based 0.018
Yes 66% 21%
No 34% 79%
Metro Status 0.91
MSA 66% 68%
Non-MSA 34% 32%
Level of Pre-K Services in State 0.60
Similar to Head Start 35% 25%
Some Head Start-Like 27% 20%
Remaining States 38% 55%
Head Start Region 0.15
Northeast 24% 25%
North Central 48% 24%
South 28% 39%
Plains 0% 4%
West 0% 8%

As shown in these tables, the saturated grantees/delegate agencies are much smaller,
much more likely to be school-based, and have smaller percentages of Hispanic enrollment than
the non-saturated grantees/delegate agencies. Although they appear to be more often located in
the Midwest, differences in the distribution of saturated vs. non-saturated grantees/delegate
agencies by Head Start regions are not statistically significant. A cautionary note is that
variances at the program level are not very stable because the number of saturated
grantees/delegate agencies is small. In addition, variances do not include the between-PSU
component of variance due to sampling PSUs; thus, they are underestimates, and the p-values

may be slightly overstating the significance of the differences.

Head Start Centers

Exhibits 2.3 and 2.4 compare saturated and non-saturated centers by various qualitative
characteristics and enrollment variables available from the CIFs completed by all centers in the
sampled grantees and delegate agencies. All hypothesis testing was again done in WesVar using
jackknife replicate weights to account for the study sample design. The replicate weights do not

include the between-PSU variance component; therefore, the p-values in these tables may
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slightly overstate the significance of the difference. In Exhibit 2.3, the chi-square test was not
able to detect a significant difference for type of program option offered, whether staff members
are school employees, metro status, region, or level of Pre-K services available in the state. With
respect to enrollment, Exhibit 2.4 shows that the saturated centers are smaller, have fewer
Hispanic children, and have a larger percentage of first-year 3-year-olds than the non-saturated
centers. As expected, these centers do not have waiting lists, a significant difference from non-

saturated centers.

Exhibit 2.3: Comparison of Saturated and Non-Saturated Head Start Centers Operated
by Non-Saturated Programs, by Program and Location Characteristics

p-Value (Chi-
Saturated Non-Saturated Square Test of
Characteristics Centers Centers Association)
Program Option 0.44
Full-Day Only 35% 28%
Part-Day Only 52% 50%
Other 13% 22%
Staff Are School Employees 0.249
Yes 17% 11%
No 83% 89%
Metro Status 0.64
MSA 74% 70%
Non-MSA 26% 30%
Head Start Region 0.376
Northeast 32% 27%
North Central 34% 20%
South 17% 31%
Plains 12% 11%
West 4% 11%
Level of Pre-K Services in State 0.212
Similar to Head Start 40% 22%
Some Head Start-Like 15% 18%
Remaining States 45% 60%
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Exhibit 2.4: Comparison of Saturated and Non-Saturated Head Start Centers Operated

by Non-Saturated Programs, by Enrollment

Non-
Saturated Saturated p-Value (t-test
Enrollment Characteristic Centers Centers of Difference)
Percent Hispanic Enrollment 17% 30% 0.005
Percent Black Enrollment 38% 26% 0.204
Percent Newly Entering Enrollment 65% 66% 0.985
Age 3 Enrollment as Percent of Newly Entering
Enrollment 54% 47% 0.037
Number of Children on Waiting List as Percent of
Total Enrollment 0% 15% <0.001
Average Number Funded Slots 37 48 0.036
Average Total Enrollment 26 47 <0.001
Average Newly Entering Enrollment 16 31 <0.001
Average Number on Waiting List 0 9 <0.001

Two graphs follow Exhibit 2.4 that show the percentage of centers that are saturated for

each of the 84 grantees/delegate agencies with less than 100 percent saturation rate. The

saturation rate was calculated two ways: as the percentage of centers in each program that are

saturated (Exhibit 2.5) and as the percentage of newly entering enrollment in saturated centers

for each program (Exhibit 2.6). The average percentage of saturated centers is 16.6 percent,

while the average percentage of newly entering enrollment in saturated centers is 13.2 percent,

another indication that the saturated centers tend to be smaller. The graphs show the variation

among grantees/delegate agencies in the share of centers operating in saturated communities and

the share of newly entering children served by those centers.
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Exhibit 2.5:

Percentage of Centers That Are Saturated for Each Grantee/
Delegate Agency
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Exhibit 2.6:

Percentage of Newly Entering Enrollees in Saturated Centers
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Child Weights
Random Assignment of Children Within Centers

The random assignment of children, that is, the sampling of children into the Head Start
and control groups, began with the acquisition of information on every applicant for the 2002-03
program year and the number of available slots in the center. Eligible returning children (who
were not subject to random assignment) were allowed to attend Head Start. The remaining
eligible newly entering children on the center’s applicant list were then sorted based on child
need (using local program criteria), as they normally would be to determine which children to
admit and which to put on a waiting list, and the list was truncated at exactly the number of
children needed to both fill the center’s remaining slots and supply a non-Head Start group
sample of the desired size for the study. A sample of children was randomly selected with equal
probabilities from the truncated list to fill the center’s slots. Those not selected to fill a slot from
the truncated list were assigned to the control group. The children sampled to fill the center’s
slots were then subsampled to obtain the targeted number of Head Start group children. This
resulted in three categories of children: (1) those sampled to attend the Head Start program who
would not be included in the study, (2) those sampled for the study’s Head Start group, and
(3) those sampled for the study’s control group. All remaining applicants (including those
coming in during the year) were put on the waiting list; these children had no chance of selection
for either study sample but could enter the Head Start program later (once sampling ended) to
replace children who dropped out of the program over the course of a year. The targeted number
of Head Start and control group children was 16 and 11, respectively, at most centers and center
groups, cumulating to an average of 48 Head Start group members and 32 control group cases
for each sampled program group. This uneven balance only slightly reduces the statistical
precision of the impact estimates and hence the probability of detecting as statistically significant
any impact that does occur compared to a perfectly balanced design;” its advantage is in reducing
the number of control group children excluded from the program at each center or center group.
In center groups, the 16 Head Start group children and 11 control group children were
proportionally allocated to the centers in the group based on newly entering enroliment. In three
of the 84 programs, children applied directly to the program rather than the center, so it was

> Standard errors of impact estimates and minimum detectable effect sizes increase by about two percent.
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necessary to randomly assign children at the program level and sample 48 Head Start group and
32 control group cases to obtain 80 children for the program in total. The total target sample size

was approximately 3,600 Head Start group children and 2,400 control group children.

The random assignment of children was spread out over the spring/summer 2002,
because most centers took applicants on a flow basis and preferred to let their families know
soon whether their child had been accepted to attend the Head Start program. This meant
children were sampled in batches or rounds, and the sampling process described above took
place more than once in most centers. An additional complication was that stratification by
program option (e.g., part- vs. full-time) was used in many centers. The allocation of the total
number of Head Start and control group children across program options and rounds at each
center was approximately proportional to the newly entering enrollment in each program option
and the number of slots filled in each round. The actual probabilities of selection for each child
were stored electronically for weighting purposes. However, the probabilities can vary greatly
because of the difficulty in allocating across rounds. There were many rounds where children
were sampled to fill slots but no Head Start or control group children were selected because the
target sample sizes of Head Start and control group children had already been obtained. None of
these children had a chance of selection for the study, meaning child weights based on the actual
probabilities of selection would underestimate the size of the first-year Head Start population.
Therefore, the within-center child probabilities of selection were calculated as a simple sampling
fraction: the number of children sampled in the center divided by the newly entering fall 2002

age 3 & 4 enrollment in the center.

Child Base Weights

The within-center child base weight was calculated as:

Newly Entering Age 3&4 Enrollment in Center
# Head Start Children Sampled in Center

for the sampled Head Start group children, and as

Newly Entering Age 3&4 Enrollment in Center
# Control Groups Children Sampled in Center
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for the control group children. Note that the numerator is the same for both groups, since
estimates are to be made for the universe of newly entering Head Start children using either
sample. For centers where the updated fall 2002 newly entering enroliment was not obtained,
the newly entering enrollment figure for the previous program year was used. When this was
missing, and for three programs where children were randomly assigned at the program level
rather than at the center level, the inverse of the actual probability of selection for children in the

center was used as the base weight.
The overall child base weight reflecting all stages of sampling can be written as:
Overall Child Base Weight = (Final Center Wt) x (Within-Center Child Base Wt.)

where the final center weight reflects the PSU and program probabilities of selection and
includes an adjustment for centers where no children were sampled because of center

noncooperation or saturation.

Nonresponse Adjustments

Nonresponse adjustments were performed separately for fall 2002 and at each subsequent
spring, using multiple definitions of a respondent at each time point. The first two definitions are
(1) child is considered a complete for the child assessment, and (2) child is considered a
complete for the parent interview. This results in two nonresponse-adjusted child weights at
each time point, to be used in the analysis according to the source of the outcome variable (child
assessment or parent interview). Additional weights, described below, are used for more
secondary analyses.

The nonresponse adjustment helps control nonresponse bias by compensating for
different data collection response rates across various demographic and geographic groups of
children. This is due to the fact that the nonresponse adjustment factor is calculated within
nonresponse adjustment cells formed by the demographic and geographic variables. The
nonresponse adjustment factor spreads the weight of the nonresponding children over the
responding children in that cell, so that they represent not only children who were not sampled,
but also the nonresponding sampled children. This maintains the same mix of the sample across
cells along these particular characteristics as would have been present had there been no

nonresponse.
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To capture the variation in response rates, cells were created based on characteristics that
correlated with response rates. For the fall 2002 nonresponse adjustments, a nonresponse
analysis using chi-square tests and logistic regression in WesVar showed high correlation
between response rates and Head Start versus control group assignment and program option for
the control group. This result, combined with a desire to capture individual Head Start program
differences as much as possible, led to nonresponse adjustment cells formed by crossing PSU x
state x program for the Head Start group, and PSU x program option X state x program for the
control group. Collapsing across program and state was done as needed to prevent excessively

large nonresponse adjustment factors.

To determine the nonresponse adjustment cells for the spring data collections, an
unweighted nonresponse analysis was done using a software package called CHAID (Chi-
squared Automatic Interaction Detector) separately for the child assessment and the parent
interview, to determine what variables are correlated with propensity to respond. The following

variables were used as candidates in the analysis:

» Head Start group versus control group,

» Child’s race/ethnicity (White, Black, Hispanic, Other),

= Child’s language (English, Spanish, Other),

= Language spoken at home (English, Spanish, Other),

= Child’s gender,

= Program option applied for (full-day, part-day, both, home-based),
= Child’s age (3 or 4),

= Metro status for county containing Head Start program office (MSA, nonMSA based
on Census data),

= Urban location for county containing Head Start program office (Central City, Urban
Fringe of Central City, Outside Central City based on USDA Beale codes),

» Level of pre-K services in the state (has Head Start or Head Start-like programs, has
other types of pre-K programs, remaining states),

= Head Start region (Northeast, North Central, South, Plains, West),

= State containing Head Start program office,

» Response status for fall 2002 child assessment (spring 2003, 2004 only),
» Response status for fall 2002 parent interview (spring 2003, 2004 only),

» Head Start participation status in 2002-03 (crossovers) for control group children
(yes/no),
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» Head Start participation status in 2002-03 (no-shows) for Head Start group children
(yes/no),

= PSU.

These variables were chosen because they were available for nearly every sampled child.
Fall 2002 response status was dropped after the spring 2004 CHAID analysis because it
produced cells which were too small for nonresponse adjustments. A small number of missing
values for the variables used in the nonresponse analysis were imputed via hot deck imputation
using procedures described in Chapter 5. Variables with missing values were child’s language,
home language, child’s race, and child’s gender. In spring 2003, weighted logistic regression
and chi-square tests were also run in WesVar to confirm the CHAID results. The variables that
were identified by CHAID as correlated with spring response propensity each year are provided
in Exhibit 2.7. The strongest association was found for the Head Start group/control group
indicator, No-Show/Crossover status, Fall 2002 response status, and PSU. The tree structure
identified by CHAID, based on the variables identified in Exhibit 2.7, was used to create the
nonresponse adjustment cells for each spring data collection. Note that in spring 2006 no data
were collected for the age four cohort as they were in second grade and at that point were no
longer eligible for the study.

Some collapsing of cells was required to prevent excessively large nonresponse
adjustment factors, which cause the weights to become more variable and the variance of most
estimates from the data to increase. A final set of collapsed cells for each nonresponse
adjustment was chosen based on a compromise between limiting the increase in weight

variability and the need to control for nonresponse bias by limiting the amount of cell collapsing.
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Exhibit 2.7: Variables Identified by CHAID as Correlated with Child Assessment (CA)
and Parent Interview (P1) Nonresponse

Spring 2003 Spring 2004 | Spring 2005 | Spring 2006
Variables CA Pl CA Pl CA Pl CA Pl
Head Start group/control group X X X X X X X X
Child’s race X X X X X X
Child’s language X X
Home language X X
Child’s gender X X X X
Child’s age X X X X
Program option applied for X
Metro status X X
Level of pre-K services X X
Head Start region X X
State X X
Crossover status X X X X
No-show status X X X X X X
PSU X X X X X X X
Fall 2002 response status X X X

NOTE: X identifies in which years CHAID identified a variable as correlated with nonresponse (prior to

nonresponse adjustment).

Exhibit 2.8 provides unweighted response rates for the child assessment and parent
interview, by child and Head Start program characteristics identified by CHAID as correlated
with response rates. These variables were used to construct nonresponse adjustment cells, thus
differences in response rates among groups of children are compensated for in the nonresponse-
adjusted weights. The nonresponse adjustment reduces nonresponse bias when the outcome
assessment and parent interview variables are correlated with the variables used to create the
nonresponse adjustment cells, by restoring the sample of responding children to the original

representative distribution.
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Exhibit 2.8:

Unweighted Response Rates for Child Assessment (CA) and Parent Interview (PI) by Child and Program
Characteristics

Spring 2003 Spring 2004 Spring 2005 Spring 2006
CA Pl CA Pl CA Pl CA Pl
HS | c |Hs] c |Hs|] c |[Hs] c |Hs] c |Hs|] c|HS] c |HS] C
Child Cohort
3 = Age three cohort 89 79 87 80 86 79 86 78 82 75 85 78 80 72 83 75
4 = Age four cohort 87 76 85 77 81 72 82 73 80 72 82 75 | NA | NA | NA | NA
Child's Race
1 = White 88 78 87 79 86 77 86 79 81 73 84 78 77 68 83 73
2 = Black 88 73 86 75 84 76 83 74 81 71 83 73 81 73 84 74
3 = Hispanic 87 80 87 81 83 74 84 76 81 75 83 77 80 74 82 77
4 = Other 87 81 87 83 82 79 80 78 79 78 82 79 83 74 87 74
Child's Language
1 =English 88 76 86 78 84 76 84 76 80 72 83 76 79 70 83 73
2 = Spanish 87 79 87 80 83 76 84 77 82 77 85 78 81 78 83 81
3 = Other 80 85 80 85 82 82 76 79 86 74 86 74 82 81 82 81
Home Language
1 =English 88 76 86 78 84 76 84 76 80 73 83 76 79 70 83 73
2 = Spanish 87 79 86 80 84 75 85 76 83 76 85 77 81 77 83 80
3 = Other 86 89 87 92 86 81 84 79 80 76 85 76 79 78 84 78
Child's Gender
0 = Female 86 77 85 79 82 76 83 76 80 73 82 76 80 70 83 73
1 =Male 89 78 88 79 85 76 85 77 82 74 85 77 79 74 83 77
Program Option Applied For
1 = Full day 87 75 85 76 84 74 83 73 81 71 83 73 79 70 83 73
2 = Part-day only 89 79 88 81 85 78 85 79 82 75 84 78 80 74 84 76
3 = Both Full and Part-day 80 72 84 75 69 72 73 75 71 78 80 78 70 76 76 76
4 = Other 86 81 86 80 80 76 84 76 80 77 83 81 83 77 85 79
Metro Status
0 = nonMSA 89 80 88 82 86 80 87 82 82 76 86 80 77 74 84 80
1=MSA 88 77 86 78 83 75 83 75 81 73 83 75 80 72 83 74
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Exhibit 2.8:
(continued)

Unweighted Response Rates for Child Assessment (CA) and Parent Interview (P1) by Child and Program Characteristics

Spring 2003 Spring 2004 Spring 2005 Spring 2006
CA Pl CA Pl CA Pl CA Pl
HS | ¢ |HS| ¢ |HS| ¢ |HS|] c |[HS|] c |HS| c |HS| Cc | HS | C

Level of State-funded Pre-K Services in
State
1 = State has programs similar to Head

Start 85 81 84 84 80 76 81 75 77 76 81 78 78 73 82 75
2 = State has programs with some

components of Head Start 89 75 85 76 85 75 86 76 83 71 85 74 76 68 81 71
3 = Remaining States 88 77 87 78 85 76 85 76 82 74 84 77 82 73 85 77
Head Start Region
Northeast (1,2,3) 86 77 85 79 84 78 85 77 80 75 84 77 78 71 83 74
South (4,6) 89 77 87 78 85 76 84 75 82 72 83 75 80 72 82 74
North Central (5) 87 77 85 79 81 72 83 74 81 73 85 77 81 72 86 76
Plains (7,8) 85 80 85 80 82 75 84 78 75 73 82 76 67 71 72 71
West (9,10) 87 78 88 80 84 79 84 79 81 76 83 79 83 77 86 83
Crossover Status
0 = Control child did not enroll in Head

Start NA | 75 | NA | 77 | NA | 75 | NA | 75 | NA | 72 | NA| 75 | NA | 70 | NA | 73
1 = Control child did enroll in Head Start | NA | 93 NA | 93 NA | 85 NA | 84 NA | 84 NA | 86 NA | 85 NA | 87
No-show Status
0 = Head Start group child enrolled in

Head Start 94 | NA | 92 | NA | 8 | NA | 8 | NA | 8 | NA | 8 | NA | 8 | NA | 87 | NA
1 = Head Start group child did not enroll

in Head Start 63 | NA | 63 | NA | 61 | NA | 62 | NA | 60 | NA | 64 | NA | 58 | NA | 63 | NA
Fall 2002 Response Status
0=No 40 36 40 37 43 43 45 42 42 40 45 43 45 43 50 43
1=Yes 96 93 94 93 91 88 91 88 88 86 90 88 85 83 89 86




Exhibit 2.8:  Unweighted Response Rates for Child Assessment (CA) and Parent Interview (PI) by Child and Program Characteristics
(continued)

€c¢

Spring 2003 Spring 2004 Spring 2005 Spring 2006
CA PI CA PI CA PI CA PI

HS | ¢ |HS| ¢ |HS| ¢ |HS|] c |[HS|] c |HS| c |HS| Cc | HS | C
PSU
102 87 | 81 | 87 | 81 [ 88 | 82 | 88 | 82 | 88 | 83 [ 89 | 85 | 88 | 90 | 88 | 90
108 88 | 78 | 89 | 78 | 84 | 79 [ 85 | 78 | 80 | 72 [ 82 | 78 | 84 | 75 | 87 | 85
112 85 | 80 | 85 | 80 | 82 | 75 [ 84 | 78 | 75 [ 73 [ 82 | 76 [ 67 | 71 | 2 [ ™1
115 86 | 77 | 88 | 82 | 78 | 76 | 79 | 79 | 3 | 3 | 77 | 74 | 71 | 62 | 79 | 62
127 95 | 89 | 96 | 89 | 89 | 81 [ 80 | 85 | 86 | 77 | 90 | 85 | 83 | 77 | 89 | 83
206 97 | 85 | 95 | 85 | 85 | 80 | 87 | 83 | 82 | 83 [ 84 | 83 | 74 [ 86 | 83 | 91
208 84 | 67 | 81 | 69 | 86 | 67 | 81 | 71 | 81 | 60 | 84 | 71 | 78 | 59 | 80 | 63
210 87 | 88 | 87 | 91 | 82 | 86 | 87 | 87 | 80 | 82 [ 86 | 87 | 82 | 85 | 91 | 89
224 91 | 77 | 84 | 74 | 73 | 71 | 70 | 71 | 86 | 77 | 86 | 81 | 85 | 75 | 85 | 79
241 84 | 64 | 81 | 67 | 78 | 51 | 81 | 56 | 81 | 61 | 84 | 64 | 84 | 56 | 88 | 61
311 87 | 78 | 83 | 78 | 87 | 81 | 89 | 82 | 84 | 76 | 88 | 80 | 66 | 54 | 77 | 61
323 90 | 76 | 87 | 78 | 82 | 74 | 83 | 74 | 86 | 73 | 87 | 74 | 84 | 86 | 87 | 86
330 88 | 71 | 86 | 71 | 84 | 65 | 82 | 70 | 83 | 63 | 85 | 70 | 76 | 64 | 81 | 70
338 89 | 80 | 85 | 83 | 86 | 81 | 88 | 80 | 85 | 72 [ 85 | 72 | 88 | 76 | 88 | 76
356 88 | 84 | 88 | 88 | 75 | 73 | 75 | 71 | 77 | 73 [ 77 | 71 | 85 | 61 | 88 | 61
358 90 | 70 | 87 | 73 | 85 | 76 [ 86 | 74 | 7a | 2 [ 78 | 2 | 713 | 74| 77 | 74
367 92 | 78 | 88 | 76 | 87 | 76 | 83 | 65 | 82 | 69 | 83 | 71 | 79 | 62 | 82 | 64
368 88 | 74 | 87 | 78 | 91 | 84 | 91 | 83 | 90 | 80 | 89 | 85 | 84 | 80 | 86 | 83
380 83 | 72 | 82 | 73 | 77 | 68 | 77 | 68 | 72 | 67 | 72 | 68 | 71 | 76 | 71 | 73
406 87 | 73 | 77 | 70 | 83 | 66 | 86 | 64 | 77 | 70 | 82 | 70 [ 81 | 72 | 83 | 72
417 79 | 83 | 78 [ 83 | 73 | 70 [ 70 | 70 | 63 | 67 | 66 | 69 | 71 | 67 | 73 | 69
421 93 | 84 | 93 | 84 | 93 | 85 | 94 | 84 | 94 | 84 [ 94 | 85 | 90 | 84 | 92 | 86
423 75 | 75 | 81 [ 81 | 73| 76 | 77 | 75 | 73 | 75 [ 81 | 76 | 64 | 72 | 70 | 74
427 83 | 56 | 83 | 61 | 87 | 71 | 84 | 71 | 76 | 62 | 80 | 62 | 85 | 62 | 88 | 62
502 94 | 90 | 94 | 90 | 88 | 89 | 90 | 89 | 91 | 89 [ 92 | 90 | 86 | 78 | 89 | 83

HS indicates Head Start group. C indicates control group. NA indicates not applicable.




Poststratification

To reduce the sampling error for estimates of the newly entering Head Start population,
the nonresponse-adjusted child weights for children in the 4-year-old group were poststratified to
fall 2003 HSNRS newly entering enrollment totals by race/ethnicity. (The HSNRS is a census of
Head Start programs, so there should be no sampling error associated with its enrollment totals.
However, race reporting may differ somewhat between the HSNRS and the current study, as the
Head Start programs were given no specific instructions on how to code the variable in the
HSNRS, and the poststratification target data describe patterns one year later than study sample
enrollment in fall 2002.) Comparable enrollment totals were not available for 3-year-olds. The
three race/ethnicity categories were Hispanic, non-Hispanic Black, and White/Other. An
adjustment factor was calculated for each category, and the appropriate factor applied to each
child weight depending on the race of the child, as reported on the HSIS child roster. The
numerator of each factor was the proportion of HSNRS total newly entering age four enrollment
in the race/ethnicity category; the denominator was the sample estimate of this proportion using
the 84 programs sampled for the current study, the final program weight, and the HSNRS newly
entering age four enrollment reported for each program:

84 84
FPS,k =P /(Zwi Ei,k /ZWi (Ei,l + Ei,z + Ei,s)

i=1 i=1

where w; is the final program weight, E; « is the age four newly entering enrollment in the k-th
race/ethnicity category in the i-th program from the HSNRS, and Py is the proportion of age four
newly entering enrollment in the k-th race/ethnicity category from the HSNRS, using the 1,717
programs remaining on the HSNRS after restriction to the same types of programs included on
the PIR frame for the HSIS.

The poststratification factors were 0.80 for Hispanic, 1.45 for non-Hispanic Black, and
1.036 for White/Other, indicating an overrepresentation of Hispanic children and
underrepresentation of Black children in the current study sample for the age four cohort as
compared to the HSNRS. Chapter 5 provides a detailed analysis of the race/ethnicity

composition of the sample and its comparison to national Head Start data.
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Trimming

A final trimming adjustment was made for inordinately large child weights. Very large
weights can substantially increase sampling error, so weights were trimmed back to four times
the average weight to avoid large sampling errors, even though this introduces a small amount of
bias into the survey estimates. However, the amount of trimming was very slight: two percent
or fewer of the child assessment and parent interview weights were trimmed back each year. An
analysis of the trimmed cases showed that most extremely large weights were due primarily to
some large centers being undersampled, that is, only a few children were sampled, perhaps due
to near-saturation. The final child weight can be written as:

Final Child Weight = (Overall Child Base Wt) x (Child Nonresponse Adjustment Factor)
x (Poststratification Factor) x (Trimming Factor)

where the overall child base weight reflects the probability of selecting the PSU, program,
center, and child within center. When the final child weight is applied, the Head Start and
control groups, each separately represent the entire newly entering Head Start population in fall
2002. Sample estimates of the size of the newly entering Head Start population that year are
given in Exhibit 2.9 in the “Sum of Final Weights” column; Exhibit 2.10 contains unweighted
and weighted response rates at each data collection period from fall 2002 through spring 2006
for the child assessment and the parent interview. These response rates are conditional on the
sampled centers and programs where random assignment of Head Start applicants was permitted;

they do not represent coverage rates of the Head Start newly entering population.
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Exhibit 2.9:

Final Sampling Weights, Fall 2002 through Spring 2006

Coefficient of
Variation
Number of | Sum of Final | 95% Confidence | (CV) of Final
Time Period Respondents Weights Interval Weights (%0)
Fall 2002
Child Assessment
Head Start Group 2,360 422,686 (356,049, 489,323) 86
Control Group 1,363 413,258 (351,102, 475,415) 77
Parent Interview
Head Start Group 2,489 423,086 (357,343, 488,829) 85
Control Group 1,526 414,214 (350,637, 477,792) 78
Spring 2003
Child Assessment
Head Start Group 2,441 426,834 (355,935, 497,733) 86
Control Group 1,457 418,907 (357,034, 480,781) 88
Parent Interview
Head Start Group 2,404 427,536 (358,052, 497,020) 86
Control Group 1,483 419,772 (357,437, 482,107) 88
Spring 2004
Child Assessment
Head Start Group 2,331 426,911 (361,442, 492,380) 88
Control Group 1,431 421,590 (355,310, 487,869) 91
Parent Interview
Head Start Group 2,342 427,732 (363,504, 491,959) 88
Control Group 1,433 423,218 (359,210, 487,225) 91
Spring 2005
Child Assessment
Head Start Group 2,254 428,291 (363,741, 492,842) 83
Control Group 1,385 418,834 (353,454, 484,215) 83
Parent Interview
Head Start Group 2,327 428,137 (362,525, 493,750) 83
Control Group 1,438 419,759 (355,596, 483,921) 84
Spring 2006 (age 3 cohort only)
Child Assessment
Head Start Group 1,218 225,766 (189,555, 261,977) 84
Control Group 742 224,475 (183,758, 265,191) 84
Parent Interview
Head Start Group 1,274 225,766 (188,671, 262,861) 85
Control Group 772 224,475 (186,606, 262,344) 82
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Exhibit 2.10: Unweighted and Weighted Cross-Sectional Response Rates by Wave

Unweighted Cross-Sectional Response Rates (%) by Wave

Fall 2002 2003 2004 2005 2006
Instrument Age3 | Age4 | Age3 | Aged | Age3 | Age4 | Age3 | Aged | Age 3 | Age 4
Child Assessment
Head Start Group 87 85 89 87 86 81 82 80 80 NA
Control Group 74 74 79 76 79 72 75 72 72 NA
Parent Interview
Head Start Group 92 89 87 85 86 82 85 82 83 NA
Control Group 84 82 80 77 78 73 78 75 75 NA
Weighted Cross-Sectional Response Rates (%) by Wave
Fall 2002 2003 2004 2005 2006
Instrument Age3 | Age4 | Age3 | Aged | Age3 | Age4 | Age3 | Aged | Age 3 | Age 4
Child Assessment
Head Start Group 87 86 89 87 87 81 82 79 81 NA
Control Group 76 77 80 77 79 74 77 73 74 NA
Parent Interview
Head Start Group 93 90 88 85 86 82 85 82 85 NA
Control Group 84 84 81 79 79 75 79 75 76 NA

NA indicates not applicable.

Teacher Survey/Teacher Child Rating Weights

Children who were attending a pre-K program (either Head Start or some other type of

program), kindergarten, or first grade were eligible for the Teacher Survey and Teacher’s/Care

Provider’s Child Report (see Chapter 2 in the Final Report for a description of these forms).

Children who were receiving only their parent’s care at home were not eligible for these surveys.

A cross-sectional weight was created each spring for children with a completed Teacher Survey

and Teacher Child Report, and a completed child assessment and parent interview as well. The

child’s base weight was first adjusted for nonresponse to both the child assessment and parent

interview, then poststratified and trimmed as described above for the child assessment and parent

interview weights. This weight was then adjusted for nonresponse to both the teacher survey and

teacher child rating, using CHAID as described above to identify variables correlated with

nonresponse.
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Classroom Observation Weights

In spring 2003 and 2004, only pre-K children attending a Head Start or other type of pre-
K center (including another home) were eligible for classroom observations (see Chapter 2 in the
Final Report for a description of this data type). Thus in spring 2004, members of the age four
cohort who were in kindergarten do not have classroom observations. No classroom
observations were conducted in spring 2005 or 2006 since most children were in kindergarten or
first grade by then. A cross-sectional classroom observation weight was calculated for every
child with a completed classroom observation, child assessment, and parent interview that year,
in spring 2003 and 2004. This was done by adjusting the child’s base weight first for
nonresponse to the child assessment and parent interview each spring, poststratifying and
trimming as before, then adjusting for “nonresponse” to the classroom observations, using

CHAID to identify variables correlated with nonresponse.

Director Interview Weights

The director interview was conducted at Head Start centers or other types of pre-K
centers in spring 2003 and 2004 where the sampled children attended (see Chapter 2 in the Final
Report for a description of this instrument). No director interviews were conducted in spring
2005 and 2006 as most children were attending school by then. A cross-sectional director
interview weight was calculated for every child with a completed classroom observation, child
assessment, and parent interview that year, in spring 2003 and 2004. This was done by adjusting
the child’s base weight first for nonresponse to the child assessment and parent interview each
spring, poststratifying and trimming as before, then adjusting for “nonresponse” to the director

interview, using CHAID to identify variables correlated with nonresponse.

Response Rates and Variables Correlated with Teacher, Classroom, and Director
Interview Response Rates

The response rates for the teacher survey/teacher child report, classroom observations,
and director interview are provided in Exhibit 2.11. The response rates are based on only the
children eligible for each instrument among those with a complete child assessment and parent
interview that year. The variables identified by CHAID as correlated with having a completed

teacher survey and teacher child report, classroom observations, or a completed director
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interview, conditional on response to the child assessment and parent interview each year, are

provided in Exhibit 2.12. Note that for the age four cohort, no data were collected in spring

2006.

Exhibit 2.11: Unweighted and Weighted Response Rates by Wave for Teacher Survey/
Teacher Child Report (TS/TCR), Classroom Observation, and Director
Interview, Conditional on Child Assessment and Parent Interview Response

Spring 2003-2006 Cross-Sectional Response Rates (%0)

Unweighted Response Rates by Wave

Spring 2003 Spring 2004 Spring 2005 Spring 2006
Instrument Age3 | Age4 | Age3 | Aged | Age3 | Age4 | Age3 | Age4

Teacher Survey/Teacher Child Report

Head Start Group 89 90 86 67 83 78 84 NA

Control Group 61 65 80 67 83 79 87 NA
Classroom Observation

Head Start Group 91 92 87 NA NA NA NA NA

Control Group 61 66 83 NA NA NA NA NA
Director Interview

Head Start Group 88 89 80 NA NA NA NA NA

Control Group 74 67 75 NA NA NA NA NA
Weighted Instrument Response Rates by Wave

Spring 2003 Spring 2004 Spring 2005 Spring 2006
Instrument Age3 | Age4 | Age3 | Aged | Age3 | Age4 | Age3 | Age4

Teacher Survey/Teacher Child Report

Head Start Group 88 90 87 64 82 78 86 NA

Control Group 64 70 79 68 84 81 88 NA
Classroom Observation

Head Start Group 91 92 87 NA NA NA NA NA

Control Group 66 68 84 NA NA NA NA NA
Director Interview

Head Start Group 86 91 78 NA NA NA NA NA

Control Group 81 73 73 NA NA NA NA NA

NA indicates not applicable.




Exhibit 2.12: Variables Correlated with Teacher Survey (TS), Teacher Child Report

(TCR), Classroom Observation (CO), and Center Director Interview (DI)

Nonresponse
Spring Spring Spring | Spring
2003 2004 2005 2006
Variable TS/TCR CO DI TS/TCR CoO DI TS/TCR | TS/ITCR

Head Start group/

control group X X X X X X X X
Child’s race X X X X
Child’s language
Home language X X
Child’s gender X X
Child’s age X X X X X
Program option

applied for X X
Metro status X X X X X
Level of pre-K

services X X
Head Start region X X X X
State X X X
Crossover status X X X X
No-show status
Type of care setting X X X X
PSU X X X X X X X

NOTE: X identifies in which years CHAID identified a variable as correlated with nonresponse (prior to
nonresponse adjustment).

These variables were used by CHAID to form nonresponse adjustment cells according to
a tree-like structure. Note that once all the children are attending school in spring 2005, the
significant predictors of nonresponse no longer include child characteristics, but only the

location and metro status of the Head Start program applied for.

Exhibit 2.13 presents the unweighted response rates for the Teacher Survey (TS)/Teacher
Child Report (TCR), Classroom Observations (CO), and Director Interview (DI), conditional on
the Child Assessment and Parent Interview respondents. The response rates are calculated by
characteristics of the child and Head Start program to which the child applied that were
significant predictors of nonresponse, as identified by CHAID. Response rates are consistently
lower for the control group than for the Head Start group, and higher for children in a center-
based setting as opposed to a private home. Variation in response rates can also be seen across
regions, metro status, race/ethnicity groups, program option applied for, the child’s language and

the language spoken at home. These variables were used to construct nonresponse adjustment
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Exhibit 2.13: Unweighted Response Rates for Teacher Survey (TS), Teacher Child Report (TCR), Classroom Observation (CO)

and Center Director Interview (DI), Conditional on Child Assessment and Parent Interview Respondents

Spring Spring Spring Spring
2003 2004 2005 2006

TS/ITCR Cco DI TS/ITCR Co DI TS/ITCR TS/ITCR
Variables HsS| c |HsS] c |Hs|] c |Hs|] c [Hs|] c [HsS|] c |HS] c |HS] C
Child Cohort
3 = Age three cohort 89 | 61 | 91 | 61 | 88 | 74 | 86 | 80 | 87 | 83 | 80 | 75 | 83 | 83 | 84 | &7
4 = Age four cohort 90 | 65 | 92 | 66 | 89 | 67 | 67 | 67 | NA| NA | NA|NA | 78 | 79 | NA| NA
Child's Race
1 = White 91 | 67 | 93 | 63 | 90 | 81 | 8 | 83 | 8 | 8 | 83 | 81 | 8 | 8 | 8 | 90
2 = Black 85 | 59 | 90 | 64 | 84 | 70 | 74 | 68 | 8 | 77 | 73 | 69 | 79 | 80 | 81 | 85
3 = Hispanic 91 | 64 | 91 | 64 | 91 | 65 | 75 | 70 | 83 | 76 | 80 | 68 | 79 | 77 | 86 | 86
4 = Other 94 | 57 | 97 | 62 | 94 | 71 | 87 | 87 | 91 | 82 | 89 | 74 | 82 | 87 | 80 | 93
Child's Language
1 = English 88 | 61 | 91 | 62 | 87 | 71 | 79 | 76 | 86 | 81 | 79 | 75 | 82 | 83 | 84 | &7
2 = Spanish 92 | 66 | 92 | 67 | 92 | 66 | 74 | 68 | 82 | 73 | 78 | 63 | 78 | 75 | 85 | 85
3 = Other 84 | 79 | 97 | 80 | 95 | 84 | 79 | 78 | 79 | 86 | 79 | 59 | 86 | 9 | 84 | 90
Home Language
1 = English 89 | 61 | 92 | 62 | 8 | 72 | 79 | 76 | 86 | 81 | 79 | 75 | 82 | 83 | 84 | 88
2 = Spanish 91 | 64 | 91 | 65 | 92 | 65 | 74 | 68 | 81 | 73 | 77 | 64 | 78 | 75 | 86 | 85
3 = Other 79 | 73 1 90 | 73 | 8 | 8 | 76 | 79 | 83 | 83 | 83 | 63 | 81 | 8 | 89 | 91
Child's Gender
1 = Female 90 | 63 | 92 | 64 | 89 | 72 | 78 | 74 | 8 | 80 | 80 | 68 | 82 | 81 | 8 | 87
2 = Male 89 | 62 | 91 | 64 | 83 | 68 | 76 | 74 | 83 | 78 | 78 | 76 | 80 | 81 | 84 | 87
Program Option Applied For
1 = Full day 88 | 62 | 92 | 66 | 89 | 71 | 78 | 72 | 8 | 79 | 79 | 72 | 82 | 83 | 8 | 87
2 = Part-day only 90 | 64 | 94 | 63 | 89 | 71 | 76 | 75 | 84 | 81 | 79 | 73 | 80 | 80 | 84 | 87
3 = Both Full and Part-day 77 | 56 | 77 | 56 | 80 | 56 | 67 | 59 | 76 | 68 | 64 | 61 | 81 | 68 | 77 | 74
4 = Other 87 | 51 | 73 | 49 | 90 | 66 | 81 | 75 | 80 | 58 | 8 | 69 | 79 | 81 | 90 | 92
Metro Status
0 = nonMSA 94 | 73 | 93 | 69 | 8 | 8 | 8 | 83 | 87 | 8 | 86 | 82 | 80 | 84 | 87 | 88
1=MSA 88 | 60 | 91 | 62 | 90 | 68 | 75 | 71 | 84 | 77 | 77 | 70 | 81 | 80 | 84 | 87
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Exhibit 2.13: Unweighted Response Rates for Teacher Survey (TS), Teacher Child Report (TCR), Classroom Observation (CO)

and Center Director Interview (DI), Conditional on Child Assessment and Parent Interview Respondents

(continued)

Spring Spring
Spring 2003 Spring 2004 2005 2006
TS/TCR CO DI TS/TCR CO DI TS/TCR TS/TCR
Variables HS | c |HS| c |HS| c |HS| c |HS| c |[HS| c |HS| c |HS ]| C
Level of State-funded Pre-K Services in State
1 = State has programs similar to Head Start 79 61 83 64 81 67 70 67 79 72 70 56 75 76 80 85
2 = State has programs with some components of
Head Start 86 | 51 95 59 83 67 80 | 78 | 86 | 87 76 | 78 | 82 84 | 90 93
3 = Remaining States 93 | 67 93 65 93 73 79 | 75 | 87 79 | 83 | 76 | 82 82 84 | 86
Head Start Region
Northeast (1,2,3) 86 | 61 88 60 85 69 66 | 62 83 | 75 | 76 | 63 | 76 | 76 82 85
South (4,6) 88 | 58 94 | 64 | 86 65 81 | 77 87 84 | 79 | 76 | 81 84 | 84 | 88
North Central (5) 96 | 76 94 | 69 95 89 80 | 78 | 8 | 71 82 72 78 | 77 83 82
Plains (7,8) 83 | 23 88 25 94 | 43 77 | 77 80 | 63 | 73 | 100 | 86 | 78 | 100 | 100
West (9,10) 95 | 80 89 75 98 81 86 | 82 75 | 81 87 81 91 87 98 96
Crossover Status
0 = Control child who did not enroll in Head
Start NA | 58 | NA | 58 | NA| 64 | NA| 73 | NA | 77 | NA | 72 | NA | 82 | NA | 88
1 = Control child who did enroll in Head Start NA | 76 | NA | 80 | NA | 8 | NA| 76 | NA | 8 | NA| 73 | NA | 78 | NA | 84
No-show Status
0 = Head Start group child who enrolled in Head
Start 92 | NA | 94 | NA | 91 | NA | 79 | NA | 87 | NA | 81 | NA| 81 | NA| 8 | NA
1 = Head Start group child who did not enroll in
Head Start 58 | NA | 64 | NA | 61 | NA | 64 | NA| 69 | NA| 62 | NA| 78 | NA | 83 | NA
Focal Care
1 = Head Start, Other center 90 | 68 93 74 | 89 70 86 | 78 | 85 | 81 79 | 72 85 | 78 | NA | NA
2 = Own Home w/Relative or Non-relative,
Relative or Non-Relative's Home 51 46 21 23 | NA | NA | 26 36 28 22 | NA | NA | NA | NA | NA | NA
3 = Parent Care NA | NA| NA| NA|NA|NA|NA|NA|NA|NA|NA|NA|NA|NA|NA|NA
4 = Attending School or Home-Schooled NA | NA | NA | NA | NA | NA | 67 70 | NA | NA | NA | NA | 81 81 84 87
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Exhibit 2.13: Unweighted Response Rates for Teacher Survey (TS), Teacher Child Report (TCR), Classroom Observation (CO)

and Center Director Interview (DI), Conditional on Child Assessment and Parent Interview Respondents
(continued)

Spring Spring Spring Spring
2003 2004 2005 2006
TS/TCR co DI TS/ITCR co DI TS/ITCR | TS/TCR
Variables HS | c |HS| c |HS| c |HS| c |HS| c |[HS| c |HS| c |HS ]| C
PSU
102 98 90 97 83 99 93 97 97 83 88 92 88 96 97 96 | 100
108 95 94 81 84 99 96 88 83 73 81 98 86 95 91 98 95
112 83 | 23 | 88 | 25 | 94 | 43 | 77 | 77 | 80 | 63 | 73 | 100 | 86 | 78 | 100 | 100
115 91 | 55 | 92 | 57 | 95 | 56 | 69 | 66 | 67 | 70 | 42 | 56 | 76 | 71 | 100 | 88
127 92 | 53 | 97 | 46 | 87 | 30 | 86 | 83 | 92 | 89 | 84 | 79 | 87 | 86 | 98 | 96
206 98 | 38 | 96 | 33 | 100 | 50 | 84 | 70 | 93 | 76 | 100 | 75 | 88 | 94 | 88 | 84
208 98 | 81 | 97 | 75 | 100 | 91 | 63 | 71 | 89 | 8 | 92 | 85 | 62 | 55 | 58 | 63
210 98 | 100 | 91 | 81 | 89 | 100 | 91 | 95 | 83 | 73 | 92 | 85 | 79 | 80 | 92 | 95
224 94 78 97 88 94 93 84 57 75 71 43 50 | 100 | 96 | 100 | 100
241 92 68 94 64 93 93 74 67 84 50 78 50 76 64 80 57
311 83 58 94 64 90 83 81 75 75 79 75 78 84 93 80 87
323 98 78 98 78 98 81 89 88 96 91 92 85 85 85 93 92
330 98 69 | 100 | 74 84 | 100 | 94 91 97 97 88 97 82 85 97 94
338 78 30 94 42 72 53 77 71 85 83 81 80 93 92 96 | 100
356 74 | 43 | 84 | 69 | 85 | 71 | 61 | 49 | 88 | 74 | 84 | 39 | 54 | 72 | 66 | 72
358 70 | 24 | 85 | 32 | 56 | 25 | 50 | 55 | 79 | 88 | 32 | 44 | 67 | 70 | 83 | 90
367 91 | 65 | 93 | 71 | 96 | 72 | 81 | 73 | 88 | 75 | 75 | 65 | 76 | 77 | 63 | 61
368 98 | 76 | 97 | 77 | 97 | 84 | 96 | 94 | 88 | 89 | 95 | 94 | 92 | 94 | 81 | 94
380 89 | 73 | 94 | 85 | 94 | 70 | 80 | 67 | 80 | 68 | 80 | 73 | 81 | 85 | 80 | 79
406 81 | 70 | 82 | 70 | 91 | 81 | 74 | 85 | 84 | 84 | 53 | 42 | 78 | 84 | 85 | 90
417 53 63 65 57 67 57 56 60 76 71 64 35 89 81 83 89
421 99 68 96 59 80 88 96 97 95 95 96 | 100 | 96 96 95 98
423 66 49 73 56 76 56 59 56 70 60 68 59 78 69 69 76
427 90 43 92 46 82 58 63 53 91 75 91 75 71 76 86 | 100
502 95 81 95 68 98 89 33 33 76 65 67 49 48 48 67 58

HS indicates Head Start group. C indicates control group. NA indicates not applicable.




cells for the calculation of nonresponse adjustment factors, thus differences in response rates
among groups of children are compensated for in the nonresponse-adjusted weights. The
nonresponse adjustment reduces nonresponse bias when the outcomes are correlated with the
variables used to create the nonresponse adjustment cells, by restoring the sample of responding

children to the original representative distribution.

Longitudinal Weights

Two longitudinal weights were also calculated for each child for use in growth curve
analysis with multi-level models (see Chapter 5). Children with two or more completed
assessments in the time period from fall 2002 through spring 2006 were given a weight so they
could represent the population of newly entering Head Start applicants in growth curve analysis
requiring at least two time points per child. Two time points are the minimum for representing
linear growth. Most students will have greater than two time points. Another weight was
calculated for children who completed three or more assessments in the same time period for use
in growth curve analysis requiring at least three time points per child. Three time points are the
minimum for representing quadratic growth. Most students will have more than three time
points so average growth can be adequately estimated. The variables identified by CHAID as
correlated with response for the longitudinal weights were the Head Start indicator, no-show
status (children assigned to Head Start but did not participate), crossover status (children
assigned to the control group but who participated in Head Start anyway), program option
applied for, level of pre-K programs in the state, urban status, Head Start region, and PSU. Of
the original sample of 4,667 children, 87 percent completed two or more assessments, and 81
percent completed three or more assessments. Each longitudinal weight was created by adjusting
the child’s overall base weight for longitudinal nonresponse, poststratifiying the nonresponse-
adjusted weight to the HSNRS (for the age four cohort), and trimming the poststratified weight

for 1.5 percent of the respondents whose weight exceeded four times the average weight.

Exhibit 2.14 contains unweighted longitudinal response rates for children with two or
more child assessments in the fall 2002-spring 2006 period, and for children with three or more
assessments. It can be seen that attrition rates are higher for the control group and there is

considerable variation across locations in attrition rates.
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Exhibit 2.14: Unweighted Longitudinal Response Rates

Fall 2002 — Spring 2006

2 or More 3 or More
Assessments Assessments
Head Head
Start Control Start Control
Variables Group Group Group Group

Child Cohort
3 = Age three cohort 92 84 88 79
4 = Age four cohort 89 79 82 71
Child's Gender
0 = Female 89 82 84 76
1= Male 92 82 86 76
Mother's Education
Less than high school (1,2) 91 91 84 87
High school/GED (3,4) 90 90 85 86
Voc Tech/Some College/Assoc Degree (5,6,7) 90 96 84 91
College Degree (7,8,9) 93 91 88 86
Program Option Applied For
1 = Full Day 90 81 86 73
2 = Part-Day Only 91 82 85 77
3 = Both Full and Part day 84 84 71 78
4 = Other 91 88 80 78
Level of State-Funded Pre-K Services in State
1 = State has programs similar to Head Start 88 84 82 78
2 = State has programs with some components of Head

Start 91 80 87 73
3 = Remaining States 91 82 86 76
Head Start Region
Northeast (1,2,3) 89 82 84 76
South (4,5,6) 91 82 87 75
North Central (5) 91 80 84 74
Plains (7,8) 89 85 80 75
West (9,10) 91 85 85 78
Crossover Status
0 = Control group child who did not enroll in Head Start NA 80 NA 74
1 = Control group child who did enroll in Head Start NA 94 NA 88
No-Show Status
0 = Head Start group child who enrolled in Head Start 96 NA 91 NA
1 = Head Start group child who did not enroll in Head

Start 68 NA 60 NA

NA indicates not applicable.
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Exhibit 2.14: Unweighted Longitudinal Response Rates (continued)

Fall 2002 — Spring 2006

2 or More 2 or More
Assessments Assessments
Head Head
Start Control Start Control
Variables Group Group Group Group

Urban Location
1 = Urban 88 79 82 72
2 = Suburban 92 84 87 78
3 = Rural 91 83 86 77
PSU
102 93 86 87 82
108 92 85 86 78
112 89 85 80 75
115 88 83 80 74
127 95 89 91 82
206 97 85 87 85
208 88 67 85 65
210 91 91 83 84
224 93 87 91 77
241 89 67 81 58
311 90 82 86 76
323 92 80 88 74
330 91 75 87 65
338 91 83 89 76
356 88 79 77 77
358 93 81 89 76
367 93 83 88 78
368 95 85 90 81
380 83 78 79 67
406 91 80 85 73
417 76 78 70 69
421 94 86 93 85
423 82 82 73 76
427 90 70 85 61
502 97 91 92 90

Importance of Using Weights

The weights presented above play a critical role in ensuring that the sample is

representative of newly enrolling 3- and 4-year-olds in Head Start. The formulas for producing

weights are quite complex and can result in substantial differences in weights among sample

children. If certain types of children tend to have much larger weights than other types of
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children, and if the weights are not used in the analysis, then the types of children with large
weights will be underrepresented in the analysis relative to the population of all newly entering
Head Start children. This can lead to serious bias in impact estimates. Thus, we strongly
recommend that weights be used in all analyses.

Calculating Correct Standard Errors

Estimates obtained from the Head Start Impact Study will differ from the true population
parameters because they are based on a randomly chosen subset of the population, rather than on
a complete census of all newly entering Head Start children. This type of error is known as
sampling error or variance. The differences between the estimates and the true population values
can also be caused by nonsampling error. Nonsampling errors can result from many causes, such
as measurement error, nonresponse, sampling frame errors, respondent error, and differences
among interviewers. In general, the magnitude of nonsampling error is difficult to assess from
the sample. The precision of an estimate is measured by the standard error (defined as the square
root of the variance due to sampling). The calculation of the standard error must reflect not only
the sample size on which the estimate is based, but the manner in which the sample was drawn.
Otherwise, the standard errors can be misleading and result in incorrect confidence intervals and
p-values in hypothesis testing. The study’s sampling involved stratification, clustering, and
unequal probabilities of selection, all of which must be reflected in the standard error

calculations.

Two commonly used variance estimation methods for complex surveys involving multi-
stage sampling are replication and linearization (Wolter, 1985). Replication methods work by
dividing the sample into subsample replicates that mirror the design of the sample. A weight is
calculated for each replicate using the same procedures as for the full-sample weight. This
produces a set of replicate weights for each sampled child. To calculate the standard error of a
survey estimate, the estimate is first calculated for each replicate using the replicate weight and
the same form of estimator as for the full sample. The variation among the replicates is then
used to estimate the variance for the full sample estimate. In the linearization approach, a
nonlinear estimator is approximated by a linear function and a formula derived for the variance
of the linear approximation. Replication has the advantage that it can reflect the different

features of the weighting and estimation by simply repeating all steps separately for each
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replicate. For linearization, a specific formula is needed for each estimator, and the formula will
differ depending on the type of estimator and sample design. On the other hand, finite
population correction factors are often easier to account for using linearization estimators.
However, for linear estimators, or nonlinear estimators that are formed by combinations of linear
functions, replication variance estimators are often little different numerically from linearization

variance estimators.

For the current study, a set of 76 jackknife replicate weights was created for each child
for use in the calculation of all standard errors. Normally, stratified jackknife replicate weights
are created by dropping out one PSU at a time, setting the replicate weights for sampled units in
the dropped PSU to zero, multiplying the full-sample weights of sampled units in the remaining
PSUs in the stratum by a factor of n,, / (n,-1), where ny, is the number of PSUs in the h-th stratum,
and leaving the full-sample weights for sampled units in the remaining strata unchanged.
However, because only 25 PSUs were sampled at the first stage (one per stratum), only 27
replicate weights could be created (in the one certainty PSU, two additional replicates could be
formed by forming two “pseudo-PSUs” based on program groups). To improve the stability of
the variance estimates, the second-stage sampling units, namely Head Start program groups,
were used as the “drop unit” in creating replicates. This resulted in 76 replicate weights per child
and 51 degrees of freedom for variance estimation (i.e., 76 PSUs — 25 strata). Because the
between-PSU component of variance is ignored in doing this, the resulting variance estimates
will be slight underestimates if the between-PSU variability is small relative to the within-PSU
variability. The validity of this hypothesis was investigated by creating a second set of 27
replicate weights based on the 25 PSUs, which includes the between-PSU component, but has
fewer degrees of freedom. By calculating the average ratio of the variance from the set of
replicate weights based on the 25 PSUs to the variance from the set based on the 76 program
groups, we were able to estimate the relative size of the between-PSU component. The ratio of
variances was calculated for several child assessment means (PPVT, Elision, Woodcock-Johnson
Applied, Oral Comprehension, Spelling, and Letter-Word) by age and gender within the
combined test language groups English and Spanish, then averaged across tests. For fall 2002
scores, the between-PSU component was estimated to be 15 percent of the total variance, and for
spring 2003 scores, this component was estimated to be 28 percent of the total variance. Thus,

the standard error estimates for means produced from the set of 76 replicate weights may be too
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small. However, for estimates of differences between Head Start group and control group
means, the between-PSU component of variance is expected to be very small because of the high

correlation between PSU level estimates, since the Head Start and control groups come from the

same PSUs. Formally stated, o2y, (V; — Vo) = 07 + 0% —2po, o so that as p approaches one,

the between-PSU component of the total variance, o7, , approaches zero. Therefore, the

standard error estimates for differences between Head Start group and control group means using
the 76 replicate weights can be expected to differ from the total variance by less than 15 percent.
For spring 2003, the between-PSU component of variance for differences between Head Start
group and control group means was estimated to be less than seven percent of the total variance

for seven child assessment outcomes.

Estimation for Puerto Rico as a separate analysis domain is problematic due to small
sample sizes. As it turns out, there were three Head Start programs sampled in Puerto Rico, 22
centers, and 180 to 190 children (roughly equally split between age three and four) with
completed assessments and a parent interview each spring. From this sample, it is generally
possible to produce estimates of unadjusted mean impacts for assessment scores and parent
interview outcomes. These unadjusted impact estimates are simple differences in means
between the Head Start and control groups. However, the sample sizes in Puerto Rico are too
small to permit adjusted estimates from a regression model containing child covariates to be
made. Variance estimation for Puerto Rico as a separate analysis domain is especially
problematic because only three programs were sampled, leaving insufficient degrees of freedom
to estimate standard errors. (The degrees of freedom are based on the number of first-stage
sampling units, not the number of sampled children.) A special set of 22 jackknife replicate
weights was created for children in Puerto Rico to permit variance estimation for child
assessment and parent interview outcomes by treating the 22 centers as the first-stage sampling
units and the three programs as strata. The special replicate weights provide 19 degrees of
freedom for variance estimation (22-3=19). While this is still quite small, calculation of standard
errors becomes at least feasible. However, these standard error estimates omit the between-
program component of variance and may be underestimates of the true standard error. They are
also likely to be quite unstable, especially for the age three cohort, where the number of centers

in Puerto Rico was reduced from 22 to just the 16 that admitted three-year-olds; consequently the
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number of replicates is reduced from 22 to 16, with only 13 degrees of freedom available for
variance estimation. Therefore, caution should be used in interpreting results of hypothesis

testing based on these estimates.

Another issue arising in the calculation of standard errors is the application of the finite
population correction factor (fpc), where the fpc is defined as one minus the sampling fraction.
For multistage designs, the application of the fpc in jackknife replication will cause
underestimation of the variance. On the other hand, ignoring the fpc will lead to a slight
overestimation of the standard errors, which is a generally accepted practice. In the current
study, the average sampling fraction for sampling PSUs was about 0.2, while the average
sampling fraction for sampling program groups within PSUs was about 0.4. However, as
discussed above, standard errors for impact estimates are already slight underestimates due to the
omission of the between-PSU component of variance in setting up the replicate weights;
therefore, it did not seem advisable to incorporate an fpc, which would have increased the
negative bias in the standard error estimates. In any case, the SUDAAN software we used (see

below) does not allow for incorporation of an fpc with replication methods.

Incorporating Weights and Standard Errors in the Impact Analyses

The easiest way for analysts to incorporate the weights and correct standard errors into
their analyses is to use software designed for analysis of complex survey data. Such software
packages include WesVar, SUDAAN, Stata, and the new survey procedures (proc surveymeans,
proc surveyfreq, proc surveyreg, proc surveylogistic) in SAS version 9. Most estimation and
modeling can be done with one of these packages. WesVar uses replication methods (jackknife,
Balanced Repeated Replication (BRR)), and SAS version 9 uses linearization. SUDAAN and
Stata offer both linearization and replication.

All analyses in this report were done using SUDAAN version 9 with jackknife
replication, with the exception of the subgroup regression-adjusted impact estimates for binary
outcomes and multi-level modeling. Due to a bug in the SUDAAN software pertaining to the
calculation of predicted marginals for subgroups, the regression-adjusted subgroup impact
estimates for binary outcomes and their standard errors were calculated using an in-house SAS
program with jackknife replication, following the formula for subgroup-predicted marginals in

Graubard & Korn (1999) (see Chapter 5). Hypothesis testing of differences in the regression-
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adjusted subgroup estimates for binary outcomes also was conducted using the in-house SAS
program. For multi-level modeling with survey weights, we used the software package HLM
version 6 because it uses the Pfeffermann (see Pfeffermann, et al., 1998) method of handling
survey weights. A recently available alternative that we did not use but that also uses the
Pfeffermann method of applying survey weights in multilevel models is GLLAMM, a user-
written Stata procedure (Rabe-Hesketh Skrondal, 2005). Both HLM and GLLAMM use model-

based variance component estimation assuming a super population model.
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Chapter 3: Outcome Measurement and Psychometrics

Introduction

In this study, child outcomes provide measures of how well Head Start and non-Head
Start preschool programs, or other child care, are achieving the goal of assisting children to be
physically, socially, and educationally ready for success in school. This study used direct child
assessments, as well as parent and teacher assessments of children’s skills and achievement. The
direct child assessment battery in the Head Start Impact Study focused on language and literacy
including vocabulary, reading and writing skills, oral comprehension and phonological
awareness, as well as math skills. The 45-60 minutes child assessment battery was typically
administered one-on-one by specially trained assessors in the child’s main care setting during the
preschool years (i.e., where the child spent the most time Monday through Friday between the

hours of 9 am and 3 pm) and in the child’s home during the kindergarten and 1% grade years.

This chapter provides detailed information regarding the cognitive assessments utilized in
this study, as well as psychometric and ICC (intraclass correlations) information on all domains
measured. The chapter provides information on: (1) discussion of the treatment of non-English
speaking children; (2) description of the various assessments used throughout the period of the
Head Start Impact Study (fall 2002 through spring 2006); (3) discussion of certain test
adaptations that were implemented to reduce the burden of testing on individual children;

(4) review of IRT scoring used for the PPVT, TVIP, and CTOPPP tests; (5) a review of scoring
procedures used for the few non-standardized tests that were included in the test battery;

(6) description of composite outcome measures that used combinations of selected direct
assessment scales; (7) description of socio-emotional, parenting, and health outcomes; and

(8) psychometric and ICC information for the all outcome measures.

Language of Assessment

At the time of the baseline assessments in fall 2002, the assessor asked the main care

provider (i.e., the teacher or other care provider if the child was in child care or the parent if the
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child was not in child care),® the following questions (i.e., the Language Decision Form) to
determine the appropriate language of assessment:
= What language does the child speak most often at home (English, Spanish, or other
specified language)?

= What language does the child speak most often at this child care setting (English,
Spanish, or other specified language)?

= What language does it appear this child prefers to speak (English, Spanish, or other
specified language)?

If two or more of the three responses to the above questions were English or Spanish, the child
was tested in that language. For children requiring assessment in Spanish, the assessor
administered a bilingual child assessment that included the complete fall 2002 Spanish
assessment battery and two English tests (the Peabody Picture VVocabulary Test (PPVT) and the
Woodcock-Johnson 111 Tests of Achievement Letter-Word Identification test). In spring 2003
and in subsequent data collection periods, the bilingual assessment included the complete
English assessment battery and two Spanish tests (the Test de VVocabulario en Imagenes Peabody
(TVIP) and the Bateria Woodcock-Mufioz Pruebas de aprovechamiento-Revisada Identificacion
de letras y palabras test). One exception was Puerto Rico where, because all instruction is in
Spanish, children were assessed with the complete Spanish assessment battery at each data

collection point.

In fall 2002, if the responses to the Language Decision Form indicated that the child’s
primary language was other than English or Spanish (e.g., Creole, Vietnamese, Mandarin,
Arabic, etc.), the assessor asked the child’s teacher or main care provider if the child could
understand and answer questions in English. If yes, the child was assessed using the English
assessment battery. If no, and the assessor was fluent in the child’s language, the assessor
translated the directions on four tests (McCarthy Draw-A-Design, Color Names and Counting,
Leiter-R-adapted, and Story and Print Concepts), and administered those tests to the child.
When the assessor was not fluent in the child’s language, the assessor would arrange for a local
translator to administer the four tests. For all cases, assessors or translators were available who

were fluent in the child’s language. It should be noted that very few children (N=54) were tested

® The correlation between parent reported child language and the language selected using the Language Decision
Form was high (95% for English, 97% for Spanish, and 87% for other languages).
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in a language other than English or Spanish. A majority of the “other language” children were
tested in Creole or Mandarin. Assessors fluent in these languages were hired and trained to

administer the assessments.

Four tests (McCarthy Draw-A-Design, Color Names and Counting, Leiter-R-adapted, and
Story and Print Concepts) were selected for translation because (1) the administration of each
test required limited verbal interaction between the child and the assessor, (2) the translations
were not complex and for the most part, required the translation of simple directions (e.g., Point
to the colored bears that you know and tell me what color they are”), and (3) national norms
were not reported for the study children on these tests. The McCarthy Draw-A-Design test
requires the child to copy simple designs while the Leiter-R-Adapted, a non-verbal test, requires
the child to find and mark matching images. If a translator was needed, the translator provided
directions for the test and the assessor scored the tests based on the child’s response. The Color
Names and Counting test requires the child to identify colors by name and to count 10 bears
while the Story and Print Concepts test measures the child’s familiarity with books and
understanding of print. For these tests, the translator provided directions to the child in the
child’s language and then provided the assessor with the child’s response in English. In spring
2003, and in subsequent data collection periods, these initially non-English speaking children

were all tested using the complete English assessment battery.

Description of Tests

A variety of tests were included in the child assessment battery to measure the cognitive
domains of reading, writing, vocabulary, oral comprehension, phonological awareness, and math
skills. The battery consists of both standardized tests developed by recognized test publishing
companies and non-standardized tests developed for use in other early childhood studies (e.g.,
the Head Start Family and Child Experiences Study (FACES)). As the children developed, new
tests were added to the child assessment battery or existing tests were extended to include more
difficult items. Preschool level tests were dropped as the children entered school. Exhibit 3.1
provides the list of tests used in the Head Start Impact Study for the combined sample (i.e., all
study children other than those in Puerto Rico, each of whom was administered the English or
bilingual child assessment battery) and the time when each test was administered to each cohort.

Exhibit 3.2 provides the list of tests used in the Spanish child assessment battery for children in



Exhibit 3.1: Direct Child Assessment Measures by Cohort and Year for the Combined

Sample
Fall Spring | Spring Spring Spring
Test Cohort 2002 2003 2004 2005 2006
. 3 X X X
*
Color Names and Counting 7 X X
. 3 X X X
A= *
McCarthy Draw-A-Design 7 X X
. 3 X X X
*
Story and Print Concepts 7 X X
Preschool Comprehensive Test of Phonological and 3 X X X
Print Processing (CTOPPP) Print Awareness 4 X X
. 3 X X X X
3
Leiter 7 X X X
. 3 X X X
Letter Naming 7 X X
Preschool Comprehensive Test of Phonological and 3 X X X X
Print Processing (CTOPPP) Elision 4 X X X
. 3 X X X X X
Peabody Picture Vocabulary Test (PPVT) 7 X X X X
A 3 X X X X X
WJ 111 Letter-Word Identification 7 X X X X
. 3 X X X X X
WJ 111 Spelling 7 X X X X
. 3 X X X X X
WJ 111 Oral Comprehension 7 X X X X
. 3 X X X X X
WJ 111 Applied Problems 7 X X X X
Writing Name Task 3 X
g 4 X
3 X X
WJ 111 Word Attack 7 X X
I 3 X X
WJ 111 Quantitative Concepts Z X X
. 3 X
WJ 11 Calculation 7 X
. 3 X
WJ 111 Passage Comprehension Z X
. 3 X
WJ 11 Writing Samples 7 X
. . 3 X X X X X
*k
Test de Vocabulario en Iméagenes Peabody 7 X X X X
Bateria Woodcock-Mufioz Pruebas de 3 X X X X X
aprovechamiento-Revisada ldentificacion de letras y
palabras** 4 X X X X

* Indicates the four tests administered to the children who spoke neither English nor Spanish in fall 2002.
** Indicates tests that are only included in the Bilingual Child Assessment Battery (see note below).

Note: In fall 2002, the bilingual Child Assessment included the following tests: PPVT, WJ Il Letter-Word Identification, TVIP,
CTOPPP Print Awareness (Spanish), CTOPPP Elision (Spanish), McCarthy Draw-A-Design (Spanish), Color Names and
Counting (Spanish), Leiter (Spanish), Story and Print Concepts (Spanish), Bateria Woodcock-Mufioz Identificacion de letras y
palabras, Bateria Woodcock-Mufioz Problemas aplicados, and Bateria Woodcock-Mufioz Dictado.




Exhibit 3.2: Direct Child Assessment Measures by Cohort and Year for the Spanish

Sample in Puerto Rico

Fall Spring | Spring Spring Spring
Test Cohort 2002 2003 2004 2005 2006
Color Names and Counting (Spanish) i § § X
McCarthy Draw-A-Design (Spanish) i § § X
. . 3 X X X
Story and Print Concepts (Spanish) 7 X X
Preschool Comprehensive Test of 3 X X X
Phonological and Print Processing
(CTOPPP) Print Awareness (Spanish) 4 X X
. . 3 X X X X
Leiter (Spanish) 7 X X x
. . 3 X X X
Letter Naming (Spanish) 7 X X
Preschool Comprehensive Test of 3 X X X X
Phonological and Print Processing
(CTOPPP) Print Awareness (Spanish) 4 X X X
Test de Vocabulario en Iméagenes 3 X X X X X
Peabody 4 X X X X
Bateria Woodcock-Mufioz Pruebas de 3 X X X X X
aprovechamiento-Revisada
Identificacién de letras y palabras 4 X X X X
Bateria Woodcock-Mufioz Pruebas de 3 X X X X X
aprovechamiento-Revisada Dictado 4 X X X X
Bateria Woodcock-Mufioz Pruebas de 3 X X X X X
aprovechamiento-Revisada Problemas
aplicados 4 X X X X
Writing Simple: Writing Name 3 X
(Spanish) 4 X

Puerto Rico and the time when each test was administered to each cohort. Each test is briefly

described below:

Peabody Picture Vocabulary Test (PPVT) Third Edition. The PPVT measures
receptive vocabulary, i.e., listening comprehension for the spoken word in standard
English. The child is instructed to look at four pictures and point to the picture that
best represents the meaning of the stimulus word presented orally by the assessor.
(Published reliability = 0.95). The Test de Vocabulario en Imagenes Peabody (TVIP)
was used with the Spanish-speaking children (Published reliability = 0.93). For the
Head Start Impact Study, an adaptive, shorter version of the PPVT and the TVIP were
developed using Item Response Theory (IRT). (See IRT Development and Scoring
later in this chapter.)

Preschool Comprehensive Test of Phonological and Print Processing (CTOPPP),
Print Awareness Subtest. The CTOPPP Print Awareness, adapted for the Head Start
Impact Study, measures the recognition of letter symbols and sounds. The four letter
discrimination items and four letter-sound identification items were included in the
adapted Print Awareness subtest. The child is asked by the assessor to point to a
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letter (letter discrimination) and to point to the letter that represents the stimulus
sound provided orally by the assessor (letter-sound identification). Print Awareness
also measures print concepts, word discrimination, letter-name identification, letter-
name identification free response, and letter-sound identification free response.
These concepts were eliminated due to overlap with other tests in the child
assessment battery. No published reliability is available. The instrument was
translated for the Spanish version. The subtest was dropped from the analysis due to
poor psychometric properties and difficulty in interpretation of the small number of
items.

Preschool Comprehensive Test of Phonological and Print Processing (CTOPPP),
Elision Subtest. The CTOPPP Elision measures the ability to remove words,
syllables, and sub syllables as part of words or compound words. Both multiple
choice and free-response items are included in the subtest. The child is asked to
respond by pointing to pictures and to respond verbally to the assessor’s oral
directions to make a new word out of words provided (e.g., Say seesaw without see).
No published reliability is available. The instrument was translated for the Spanish
version.

McCarthy Scales of Children’s Abilities, Draw-A-Design Task. The Draw-A-
Design task is a measure of perceptual motor skills. The child is asked to draw a
series of increasingly complex figures. The published reliability for the Perceptual-
Performance subscale, of which the Draw-A-Design is one component, is 0.84. The
task was translated into Spanish for use in the Family and Child Experiences Survey
(FACEYS) for the 1997 cohort and also used in the Head Start Impact Study.

Color Names and Counting. This was a subtest from the CAP (Comprehensive
Assessment Program) Early Childhood Diagnostic Instrument used by FACES and
developed by Marie Clay (1979), William Teale (1988), and Mason and Stewart
(1989) as a battery of emergent literacy and school readiness measures. The subtest
measures color recognition (Color Names), and early numeracy skills of counting,
and one-to-one correspondence (Counting). The child is asked to identify 10 colors
by name and to count 10 pictures of bears and arrive at the correct sum. No published
reliability is available. This test was translated into Spanish for use in FACES and
also used in the Head Start Impact Study.

Leiter Revised, Sustained Attention Task. This task measures the child’s ability to
pay sustained attention to a repetitive task and to pay attention to detail. This is a
timed test with a targeted picture at the top of each page. The child is asked to cross
as many of the target pictures as possible during the allotted time. The targeted
pictures are interspersed among non-target pictures. The Attention Sustained task is
one of 10 tasks in the Attention and Memory battery. The overall published
reliability is 0.83. The task is a nonverbal task but the directions were translated into
Spanish for use in FACES and also used in the Head Start Impact Study. Each task is
the same but the targeted pictures become more complex (e.g., from a stick man to a
flower) and the matching target and non-target pictures are smaller and more diverse
(i.e., more choices, rotated pictures, etc.). During the pilot test, the entire task was
administered to the children. It was determined that the task was too long in that the
children lost interest early in the task. To lessen the burden, it was decided to use
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only one practice item and one test item for each age cohort. This limitation made it
difficult to interpret the scores and thus the Leiter was eliminated from the analysis.

Story and Print Concepts. The Story and Print Concepts task, used in FACES, was
based on earlier prereading assessment procedures developed by Marie Clay (1979),
William Teale (1988), and Mason and Stewart (1989). This test measures emerging
literacy relative to knowledge of books and print concepts. For this test, the assessor
asks questions relative to print concepts, such as “Show me the front of the book” and
reads passages from a book to the child asking questions as the passage is read, such
as “Where do | go next to read?” No published reliability is available. This test was
translated into Spanish for use in FACES and also used in the Head Start Impact
Study. The books used to assess the child’s story and print concepts were as follows:

o Alborough, J. (1992). Where’s My Teddy? Cambridge, MA: Candlewick Press.
(English version)

o Alborough, J. (1995). ¢Donde Esta Mi Osito? (translated by M. Castro) Miami,
FL: Santillana USA Publishing Company, Inc. (Spanish version)

To reduce the burden on the child, it was decided to reduce the number of questions
from the FACES version. This test was eliminated from the analysis due to the
difficulty in scoring the test and interpreting the results.

Letter Naming. This task was modified by the FACES Research Team from a test
used in the Head Start Quality Research Center’s (QRC) curricular intervention
studies. The Letter Naming task measures the child’s ability to recognize the upper
case letters of the alphabet. The letters of the alphabet are divided into three plates
with the easiest letters printed on the first plate. Children are asked to identify each
letter on the plate. No published reliability is available. This task was translated into
Spanish for use in the Head Start Impact Study. Although this task was administered
in English to the bilingual children, responses in English or Spanish were acceptable.

Writing Name task. This task was modeled after the Name Writing tasks in The CAP
Early Childhood Diagnostic Instrument (Mason and Stewart, 1989) and the Writing
Samples test in the Woodcock-Johnson 111 Tests of Achievement (2001). The task
measures the child’s basic writing skills. For this task, the child is asked to write his
or her name. No published reliability data is available. This task was translated into
Spanish for use in the Head Start Impact Study. Although this test was administered
to children at the end of kindergarten, 98 percent of the children could write their
name, so the data was not included in the analysis.

Woodcock-Johnson 111 Tests of Achievement, Letter-Word lIdentification. The
Letter-Word Identification test measures letter and word identification skills. The
items measure a child’s reading identification skills in identifying letters and words as
they appear in the test easel. The published median reliability is 0.91 in the 5 to 19
age range. The Bateria-R Woodcock-Mufioz Pruebas de aprovechamiento-Revisada
Identificacion de letras y palabras test is used for the Spanish and bilingual test
administration.
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Woodcock-Johnson 111 Tests of Achievement, Spelling. The Spelling test measures
the child’s ability to correctly write orally presented letters and words. For the initial
items, pre-writing skills are measured through tasks such as drawing lines and
copying letters. As the items progress in difficulty, the child is asked to write specific
upper and lower cases of the alphabet and specific words. The published median
reliability is 0.90 in the 5-19 age range. The Bateria-R Woodcock-Mufioz Pruebas de
aprovechamiento-Revisada Dictado is used for the Spanish test administration.

Woodcock-Johnson 111 Tests of Achievement, Applied Problems. This test
measures the child’s ability to analyze and solve practical math problems. In order to
solve the problems that are read by the assessor to the child, the child must recognize
the procedure to be followed and then count and/or perform simple calculations. The
published median reliability is 0.92 in the 5-19 age range. The Bateria-R Woodcock-
Mufioz Pruebas de aprovechamiento-Revisada Problemas aplicados is used for the
Spanish test administration.

Woodcock-Johnson 111 Tests of Achievement, Oral Comprehension. This test
measures the child’s ability to comprehend a short spoken passage and to provide a
missing word based on syntactic and semantic clues. The test requires the child to
use listening, reasoning and vocabulary skills. The assessor reads an analogy or
passage with one word missing, the child is asked to respond orally with the correct
word that completes the passage or analogy. The published median reliability is 0.80
in the 5-19 age range. No Oral Comprehension test was administered in Spanish.

Woodcock-Johnson 111 Tests of Achievement, Word Attack. This test measures the
child’s ability to apply phonic and structural analysis skills to the pronunciation of
printed nonwords. The initial items require the child to produce the sounds for a
single letter. The remaining items require the child to read aloud nonwords that
become increasingly more difficult. The published median reliability is 0.87 in the 5-
19 age range. No Word Attack test was administered in Spanish.

Woodcock-Johnson 111 Tests of Achievement, Quantitative Concepts. This test
consists of two subtests: Concepts and Number Series. Concepts measures the
child’s understanding of counting, identifying numbers, shapes and sequences, and
knowledge of mathematical terms and formulas. Number Series measures the child’s
ability to look at a series of numbers, determine the pattern, and provide the missing
number in the series. The published median reliability is 0.90 in the 5-19 age range.
No Quantitative Concepts test was administered in Spanish.

Woodcock-Johnson 111 Tests of Achievement, Calculation. This test measures the
ability to perform mathematical computations. The initial items require the child to
write single numbers. The items progress in difficulty from basic operations to
geometric, trigonometric, logarithmic, and calculus operations. The calculations
include operations with whole numbers, percents, fractions, decimals and negative
numbers. The published median reliability is 0.85 in the 5-19 age range. No
Calculation test was administered in Spanish.




Woodcock-Johnson 111 Tests of Achievement, Passage Comprehension. This test
measures the child’s ability to match a pictographic representation of a word (rebus)
with the actual picture of the object and to read a short passage and identify a missing
key word based on the passage context. The items become more difficult by
removing pictures and increasing passage length, level of vocabulary, and the
complexity of semantic and syntactic clues. The published median reliability is 0.83
in the 5-19 age range. No Passage Comprehension test was administered in Spanish.

Woodcock-Johnson 11 Tests of Achievement, Writing Samples. This test measures
the child’s ability to respond in writing to requests such as completing written
passages or writing responses to pictures. The child is asked to respond to simple
tasks such as completing the sentence, “My name is ” to more complex
tasks such as writing a sentence to describe a picture (e.g., picture of a bird in a cage
singing). The published median reliability is 0.84 in the 5-19 age range. No Writing

Samples test was administered in Spanish.

Test Adaptations

Three types of adjustments were made to several tests to significantly reduce the time
required to test individual children (i.e., reducing the burden on the child): (1) adapted or
shortened versions of the PPVT and TVIP were created using item response theory (IRT;
described below); (2) the stopping rules for the Woodcock-Johnson 111 Tests of Achievement
were changed from six consecutive incorrect responses used in the standard administration of
these tests to three consecutive incorrect responses for determining the ceiling; and (3) only
selected sections or scales were administered for some tests. The first adaptation using IRT

procedures is described in the next section; the remaining adaptations are discussed below.

The stopping rule instructs the assessor when to stop the test because the items have
become too difficult for the child and thus the ceiling is established. The basal items are the
easiest items to be administered while the ceiling items are the most difficult items to be
administered in order to measure the child’s ability in a given cognitive area or construct. This
rule (i.e., three consecutive incorrect responses) was implemented in the FACES child
assessment battery as a means to reduce the time burden on young children with short attention
spans and to reduce the frustration that occurs when a child is asked to answer many difficult
items. This stopping rule was retained in the Head Start Impact Study for comparison purposes.
Changing the stopping rules may result in slightly lower scores when comparing the scores to
normed scores but the same procedures were implemented for both the Head Start and control

group and should not affect the Head Start and control group differences. Due to normal



cognitive growth and increased attention spans, the standard administration (six consecutive

incorrect responses) was implemented in the first-grade data collection period.

For the Leiter, McCarthy Draw-A-Design and Print Awareness, only selected items,
sections or scales were used to avoid overlap with other tests and to reduce the burden on the
child. The Leiter Attention Sustained Task is one of 10 tasks in the Leiter Attention and
Memory Battery, only one age-appropriate teaching plate and one age-appropriate testing plate
(out of four plates) from the Attention Sustained Task were administered to each child. The
McCarthy Scales of Children’s Abilities consists of 18 subtests organized into six scales (i.e.,
verbal, perceptual performance, quantitative, general cognitive, memory, and motor). The Draw-
A-Design task is one component of the perceptual performance subscale from the McCarthy
Scales of Children’s Abilities and was the scale used in FACES. The CTOPPP Print Awareness
test measures print concepts, letter discrimination, word discrimination, letter-name
identification, and letter-sound identification, only the letter discrimination and letter sound

identification items were included in the child assessment battery.

At the end of each data collection period, the item response patterns were reviewed for
consistency in the administration of stopping rules, ceiling effects, and patterns of non-response.
If problems were identified, the raw data was reviewed for coding or data entry errors. No cases

were eliminated due to such data problems.

IRT Development and Scoring

Introduction

Shortened versions of the PPVT and the TVIP were developed to reduce the testing
burden imposed on the young study children, building on work from the FACES study using a
statistical procedure called maximum likelihood Item Response Theory (IRT).” IRT has gained
increasing attention in the development of standardized academic tests, particularly when there is
an interest in equating and comparing tests. Some of the issues faced by test developers, and the

solutions that can be addressed through IRT modeling, include the following:

" There are many books and articles available on the theory and application of IRT. A good reference is:
Hambleton, R.K., Swaminathan, H. & Rogers, H.J. (1991). Fundamentals of Item Response Theory. Newbury
Park, CA: Sage Press.

3-10



Concern

IRT Approach to a Solution

Create tests with developmentally appropriate,
subject-area coverage

Create parallel short form editions of nationally-
normed publisher tests. (See below for more detail
on the creation of the short form.) These forms
include items of appropriate difficulty for the
children in the study. Also, the shortened test is
appropriate for younger children who are more
easily fatigued by testing than older children.

Reporting test results in a scale that is comparable
across tests.

Equate short forms to full-length publisher test.

Assure fairness by assessing items for bias against
language and other minority groups.

Assess differential item- and test-functioning.
That is, determine if the item (or test) is more
difficult for minority children compared with
majority children who are at the same level of
proficiency.

The basic idea of IRT is to model a relationship between a hypothesized underlying trait

or construct — which is unobserved — and an individual’s responses to a set of items on a test

(e.g., assessing a child’s reading and math ability). The results of the IRT analysis can be used to

determine the extent to which the items included in the test are “good” measures of the

underlying construct, and how well the items “hang together” (show common relationships) to

characterize the underlying, and unobserved, construct.

In IRT models, the underlying trait or construct of interest (e.g., an individual’s reading

ability) is designated by theta (6) — individuals with higher levels of 8 have a higher probability

of getting a particular test item correct than do individuals with lower levels of 8. The modeled

relationship between 0 and the individual test items is typically based on 2-parameter logistic

function: (1) the first parameter is the item difficulty, or “b,” which captures individual

differences in their ability to get an item correct; and (2) the second parameter is the slope, or

discrimination, parameter “a” which captures how well a particular item differentiates between

individuals on the underlying construct or trait.®

This parameter indicates how strongly

individuals with different levels of ability perform on the item (e.g., do nearly all children with

high ability get the item correct, while those with lower ability mostly get it wrong). In other

words, the IRT model estimates the probability of getting a particular item correct on a test

& A 3-parameter model, actually used in the Head Start Impact Study, adds a consideration of possible child

guessing.
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conditional on their underlying trait level, e.g., the higher a person’s ability level, the greater the

probability that the person will provide a correct answer to a particular item.

More traditional methods of creating scales often involve just counts of individual item-
level responses, an approach that assumes that each item is equally related to the underlying trait.
IRT, on the other hand, uses all of the available information contained in an individual’s
responses and uses the difficulty and discrimination parameters to estimate an individual’s test or
scale score. As a result, two individuals can have the same summed score (e.g., the same number
of correct test items) but they may have very different IRT scores if they had a different pattern
of responses. For example, in a test of academic ability one child might answer more of the
highly discriminating and difficult items than another child and would receive a higher IRT-
derived score than another child who correctly answered the same number of items but scored
correctly on items with lower difficulty.

Another important advantage of IRT models is that it can produce reliable scale estimates
even when an individual doesn’t respond to all items, i.e., the model yields a valid estimate of

the individual’s score even when there is a moderate amount of missing data.

IRT Details

In item response theory, we begin by characterizing how people respond to a particular
test item. In the simplest case of a dichotomous item, i.e., one that is scored right or wrong, we
estimate the probability of getting the item right for each level of ability. This is the “item
response” part of IRT. Exhibit 3.3 provides an example of an Item Response Curve (IRC)

representing the probability of a correct response across all levels of ability.

In this figure, an individual’s proficiency or ability is along the x axis (in a standardized
scale) and the probability of getting the item correct is shown on the y axis. In this example, we
see that children of low ability on the left have a small probability of getting item #8 correct
while those of high ability are almost certain to get it correct. Notice that the lowest probability
of getting the item right is about 0.25, not zero. This is because, for a multiple choice item of
four categories a child has a one in four chance of getting the item right simply by guessing. The
diagonal line represents the “slope” of the item response function. It indicates to what extent the
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Exhibit 3.3:  Item Response Curve for TVIP Item # 8: A Multiple-Choice Item Scored
Right/Wrong

TVIP Item #8
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item discriminates among low and high ability children. For an item with a very steep slope,
almost none of the low ability children will get it correct and almost all of the high ability
children will get it correct.

A similar item response curve is estimated for each item in a test. For tests that have the
same ability (theta) scale, the item response function for an item can be the same for different
populations and testing times. When this measurement invariance holds it provides a way to
compare test results across sample and time even when some different items are used for

different tests.

Given an estimate of a person’s ability, we can add up the probabilities of getting all of
the items correct on a test. This is the estimated true score for that individual. If we graph each
person’s ability against their estimated true score we get the test response function (an example
is shown in Exhibit 3.4).
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Exhibit 3.4: IRT True-Score for the 32-1tem TVIP Kindergarten Test

IRT true score for TVIP Kindergarten Test
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This figure shows that the test characteristic curve rises 19 raw score points over the
ability range {-1.212 < Theta < 3.063} containing 95% of the expected target population. The
test characteristic curve provides a way of equating different tests. If we estimate item response
functions separately for two samples we will get ability estimates that are on a different metric in
each sample. These metrics are not directly comparable. This is illustrated by Exhibit 3.5. To
remedy this situation we equate the tests, i.e., we calculate coefficients for a linear
transformation of origin (intercept) and of scale (slope) that will place the tests on a reference
scale metric. In practice this means that we apply a linear transformation to each person’s ability
score in one sample so that the difference between the test characteristic curves is minimized.

The result after equating is shown in Exhibit 3.6.

After the tests have been equated, the ability estimates for the tests are comparable
making it possible to: (1) compare the scores of a short form to the full-length publisher test;
(2) compare an assessment from one wave of testing to another wave of testing; (3) compare the
scores from one study to those of another study; or (4) compare the scores from one study to the

national norm sample assessment established by the test publisher. Often we want to compare
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Exhibit 3.5: Illustration of Test Characteristic Curves of a Test Administered to Two
Different Samples
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Exhibit 3.6: Test Characteristic Curves of a Test Administered to Two Different Samples,
After Equating

Test Characteristic Curves for Test de Vocabulario en Imagenes Peabody
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two assessments that share only a subset of items, for example it may be the case that only a third
of the items overlap between those used in a study and the national norm sample. Is such a case,
the equating procedure described above would be applied using only the overlapping items. By
applying item response theory (i.e., estimating item response for each item, and assuming that
these functions are the same across samples), we can estimate comparable ability scores across

time and samples.

The assumption that item response functions are invariant can be checked in various
ways. Most commonly, Differential Item Functioning (DIF) tests are performed to determine if
an item has a different item response function for different samples. In a DIF test, we compare
children in two samples who have the same ability level. We then see if the tendency to get the
item correct is the same for both of the samples. This comparison is done over the whole range
of ability. If the probability of getting the item correct at each level of ability significantly
differs between the groups, the item response is not invariant and the item cannot be used to
equate tests. Note that some item are not right/wrong but have a number of levels of correctness,
e.g., 0=no knowledge, 1=partial knowledge of the answer, 3= child got the item totally correct.
The equating procedures and the DIF tests can be generalized to include such items.

Creating the PPVT Short Form

The shortened PPVT is an adaptive test with multiple versions used during the various
data collection periods of the Head Start Impact Study. The test was developed using a 3-
parameter logistic IRT model incorporating all available PPVT items used in the previous
FACES studies. The added third parameter — which accounts for guessing behavior --
compensates for the possibility that a low-ability child will correctly respond to several difficult

items simply by guessing.
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The adaptive short form was created by selecting items of appropriate difficulty for the
fall 2002 and spring 2003 Head Start Impact Study test administrations. The appropriate
difficulty level was determined by examining the latent ability distribution of children of similar
ages to the Head Start study sample who were included in FACES.®

The adapted test consists of a 20-item “core” set of test items that is used as a router test
in all test versions: (a) if a child had 11 or fewer core items correct, they were administered the
“basal item” set; (b) if a child had 17 or more core items correct they were administered the
“ceiling item” set; and, (c) if a child had between 11 and 17 items right, no further items were
administered (i.e., their score was based on the core set of items. Three versions of the adapted
test were developed: in Version 1, the ceiling and basal sets each had 10 items, while in

Versions 2 and 3, the basal and ceiling item sets each had nine items.

Versions 1 and 3 were comprised of odd-numbered items taken from the original PPVT,
while Version 2 included only even-numbered items taken from the original PPVT. As a result
Version 2 has no overlap with the other versions. There are 31 items that overlap between
Versions 1 and 3 (a 77% overlap). The new items introduced in Version 3 were all in the ceiling
set. Because there are no common items linking the three different PPVT adapted short forms,
the earlier FACES calibrations serve as an external anchor test. That is, each of the three
adapted PPVT test versions was equated to the FACES standard, placing all scores on a
consistent scale metric (see previous discussion). After equating, the Head Start adapted PPVT
tests were rescaled to all have a mean of 250 and a standard deviation of 50 in the base year (i.e.,

fall 2002). The following exhibit documents the versions used in each test administration.

Exhibit 3.7: PPVT Version Used by Cohort and Data Collection Wave
Cohort Fall 2002 Spring 2003 | Spring 2004 | Spring 2005 | Spring 2006
3-year-olds Version 1 Version 1 Version 2 Version 3 Version 3
(pre-K) (pre-K) (pre-K) (K) (1% grade)
4-year-olds Version 1 Version 1 Version 2 Version 3
(pre-K) (pre-K) (K) (1 grade)

° In FACES, a model-based estimate of the raw score was calculated by summing the probabilities of a correct
response across all items at a given ability level. Unlike the scoring algorithms employed by the testing company,
there is no assumption that easier items not presented are correct or that harder items not reached are incorrect.
Such strong assumptions about how the child would have done on items they didn’t take may lead to inaccurate
estimates of an individual’s ability.
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Scoring the Adapted PPVT Test

Scoring individual child tests was done separately by age cohorts. This guarantees that
the estimates of the age cohort ability distributions are unbiased estimates for each individual
cohort. Within each age cohort, an individual child’s ability score was based on his/her actual
pattern of right, wrong, and omitted responses to the administered test items to place each child
on a continuous scale defined by the IRT item difficulty, discrimination and guessing behavioral
parameters. The scoring procedure used a marginal maximum likelihood approach to correctly
estimate the IRT item parameters (Mislevy & Bock, 1983).

Under marginal maximum likelihood estimation, an individual’s ability score is based on
two types of information: (1) a “prior distribution”, discussed below, for each child, i.e., an
estimate of what scores would look like in the absence of any data (e.g., if one were trying to
estimate tomorrow’s temperature a good “prior” would be today’s temperature); and (2) how an
individual child performed on the administered test. That is, an individual child’s ability score —
referred to as the expected a posteriori (EAP) estimate — is based on a combination of the
estimated prior and his/her actual pattern of test score responses. The greater the reliability of
the test, the more an individual’s actual test responses determines his/her EAP ability score; for
tests that are more unreliable the more the estimated prior will determine the ability score. In
effect ability scores are “shrunken” towards the prior mean in proportion to the reliability of the

test.

The most common approach for creating an assumption for the prior is to assume a single
prior distribution for all children. However, when subgroups of children are being compared —
in this case, a comparison between the children assigned to the Head Start group and those
assigned to the control group — using a separate prior distribution for each subgroup produces
less biased estimates of Head Start/control group means and standard deviations and of any
differences between the two groups (Mislevy, 1991). As a consequence, within each age cohort
(i.e., separately for children in the 3- and 4-year-old cohorts) separate prior distributions were

estimated for Head Start and control group children.

The prior distributions were estimated from the actual test responses (for each separate
wave of data collection) by accumulating individual likelihood distributions (estimated for each

child) to obtain marginal likelihood distributions separately for the Head Start and control
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groups, in each of the two age cohorts. These estimated marginal distributions then served as the
prior distributions used in the calculation of ability scores for each individual child. As a result,
the “shrinkage” of the scores is toward the mean for each random assignment group rather than
to the grand mean of all children.

Changes in Scoring from the Interim Report: It should be noted that the IRT approach

used in the First Year Report was slightly different from that described here and used in the Final
Report. The IRT approach used in the HSIS is called marginal maximum likelihood (or MML).
The MML approach yields consistent estimates of item parameters. Also, in contrast to other
IRT procedures, it yields plausible estimates of ability when a child gets all or none of the items
correct (Mislevy & Bock, 1983). However, to use MML IRT, the analyst must posit the
distribution of the child’s ability prior to testing by estimating the distribution of ability for the
demographic group of the child. This is called the prior distribution of the child’s ability. The
final estimate of a particular child’s ability uses information from the prior guess of the child’s
ability together with the information derived from how the child responded to the current
assessment. Commonly a single prior distribution is assumed for all examinees, which was what

was done for the First Year Report.

For the current report, however, it was decided that a more valid estimate of Head Start
and control group differences could be generated if a separate prior distribution was assumed for
children in the Head Start group and for children in the control group. When children come from
more than one population and comparisons are to be made between the estimated population
means, an unbiased estimate of group differences can be obtained by allowing for potentially
different prior distributions for the two groups being compared (Mislevy, 1991). If separate prior
differences are not assumed for the two groups the IRT group means will tend to be “shrunken”
towards the grand mean, resulting in Head Start-control group differences that are too small.
This would have the effect of biasing downward all IRT-based impact estimates and decreasing
the power to detect treatment effects when they exist. As a result of these considerations, IRT
scaling was implemented for this report assuming separate prior distributions for the Head Start
and control groups. This leads to results for the PPVT and TVIP in spring 2003 that will be
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slightly different than those reported in the First Year Report'®. However, we believe that these
new estimates of ability lead to more valid impact estimates and more powerful tests for

treatment effects.

Scoring the TVIP and CTOPPP Elision Tests

The adapted version of the TVIP was developed in the same way as the adapted PPVT
using initial data and test development work conducted as part of the FACES project. A separate
3-parameter IRT model was also developed for the CTOPPP Elision test. Scoring of both tests
was done using the maximum likelihood method discussed above for the scoring of the PPVT.

Scoring of Other Standardized Tests

The Compuscore and Profiles Program (Riverside Publishing, 2001) was used to score
the Woodcock-Johnson 111 Tests of Achievement. The Compuscore program is a computer
program designed to score and assist in interpreting the Woodcock-Johnson 111 Tests of
Achievement. Based on the child’s raw score, the program can produce a range of other scores
including a W-Ability score, standard score, norm percentile, and both age- and grade-equivalent
scores. Data used in the impact analyses were W-Ability scores, a linear IRT score obtained by
the publisher using a Rasch model. It should be noted that the Rasch model does not include any
consideration for guessing, as does the 3-parameter model developed by the research team for
the adapted tests discussed above.

Publisher provided “look-up tables” were used to score the Bateria-R Woodcock-Mufioz
Pruebas de aprovechamiento-Revisada using each child’s actual raw scores (i.e., number of

correct items).

19 For the 3-year-old cohort, the First Year Report PPVT scores are 254.0 (Head Start group), 250.0 (control group)
with a regression-adjusted impact of 4.23. In the Final Report, the PPVT scores are 257.50 (Head Start group),
251.43 (control group) with a regression-adjusted impact of 6.53. For the 3-year-old cohort, the First Year Report
TVIP scores are 253.4 (Head Start group), 247.1 (control group) with a regression-adjusted impact of 6.31. In the
Final Report, the TVIP scores are 256.83 (Head Start group), 247.05 (control group) with a regression-adjusted
impact of 5.21. For the 4-year-old cohort, the First Year Report PPVT scores are 293.9 (Head Start group), 291.3
(control group) with a regression-adjusted impact of 2.59. In the Final Report, the PPVT scores are 294.35 (Head
Start group), 290.25 (control group) with a regression-adjusted impact of 3.55. For the 4-year-old cohort, the First
Year Report TVIP scores are 296.0 (Head Start group), 291.9 (control group) with a regression-adjusted impact of
7.95. In the Final Report, the TVIP scores are 298.54 (Head Start group), 290.77 (control group) with a
regression-adjusted impact of 9.04.
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The total number of correct responses was used as the score for the Leiter Sustained
Attention task and the McCarthy Draw-A-Design task.

Scoring of Non-Standardized Tests

The total number of correct responses (or raw score) was used for the Letter Naming
Task, Color Names and Counting, and Story and Print Concepts in the First Year Report.
However, the scoring was changed for Color Names and Counting in the Final Report. The
original response categories were categorical with unequal intervals. Most outcome variables in
the study are continuous or binary. By changing these two outcomes to binary variables, the
variables are more accurately analyzed and the findings can be easily interpreted. Two outcome
variables are derived from this test—Color Score and Counting Bears. In the First Year Report,
the Color Score ranged from 0-20. The child was instructed to name the color for each of 10
bears on a test plate. A child received a score of two for each color named correctly without
assessor prompting. For the colors not named by the child, the assessor provided a prompt (e.g.,
““Can you find the red bear?” “Point to the red bear.””). The child received a score of one for
each color identified correctly with an assessor prompt(s). For the Final Report, the scoring was
changed to one (correctly identified all colors without an assessor prompt) or zero (did not
correctly identify all colors without an assessor prompt). For Counting Bears, the child is asked
to count the 10 bears, point to each bear while counting, and then provide the total number of
bears on the test plate. The task is a measure of counting and one-to-one correspondence. In the
First Year Report, the Counting Bears score ranged from one (child could not count or did not
try) to five (perfect counting and one-to-one correspondence). For the Final Report, the scoring
was changed to one (perfectly counted the bears and demonstrated one-to-one correspondence)
or zero (did not perfectly count the bears and/or did not perfectly demonstrate one-to one
correspondence). The Name Writing task was scored from zero to two, based on rubrics used in

the Woodcock-Johnson 111 Tests of Achievement Writing Samples test.

Description of Composites

The Woodcock-Johnson 111 cluster or composite scores are the average score for a
combination of individual tests focused on a specific dimension such as reading or math.

Although the individual tests are the basic administration components, the composite or cluster
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interpretation minimizes the potential problem of generalizing from the score for a single, narrow

ability to a broad, multifaceted domain and provides higher validity because more than one score

serves as the basis for the interpretation of a child’s ability (Mather and Woodcock, 2001). The

child’s performance on an individual test informs the broader measure of general ability in the

composite or cluster score. The composite scores developed by Woodcock-Johnson 111 are based

on developmental evidence from research on children’s growth patterns. Composite scores from

the Woodcock-Johnson 111 that are used in the study include the following:

Pre-Academic Cluster. This cluster provides an early overall academic measure
including pre-reading and letter and word identification skills, developing
mathematics skills, and early writing and spelling skills. Tests included in the cluster
include Letter-Word Identification, Spelling, and Applied Problems. The reliability is
0.97 for four- and five-year olds and 0.98 for six year olds. A similar cluster (Skills
Cluster) is available for the Spanish assessment in Puerto Rico.

Basic Reading Skills. This cluster provides an overall measure of basic reading
skills including sight vocabulary, phonics, and structural analysis. Tests included in
the cluster are Letter-Word Identification and Word Attack. The published median
reliability is 0.93 in the 5-19 age range. An equivalent composite is not available for
the Spanish assessment in Puerto Rico.

Math Reasoning. This cluster provides an overall measure of mathematical
knowledge and reasoning including mathematical problem solving and vocabulary
and analysis. Tests included in the cluster are Applied Problems and Quantitative
Concepts. The published median reliability is 0.95 in the 5-19 age range. An
equivalent composite is not available for the Spanish assessment in Puerto Rico.

Academic Skills. This cluster provides an overall score of basic achievement skills
including reading, math calculation, and spelling. Tests included in the cluster are
Letter-Word Identification, Calculation, and Spelling. The published median
reliability is 0.95 in the 5-19 age range. An equivalent composite is not available for
the Spanish assessment in Puerto Rico.

Academic Applications. This cluster measures the application of academic skills to
academic problems. Tests included in the cluster are Passage Comprehension,
Applied Problems, and Writing Samples. The published median reliability is 0.94 in
the 5-19 age range. An equivalent composite is not available for the Spanish
assessment in Puerto Rico.

Exhibit 3.8 provides the list of composites and the time when the necessary scales comprising

each composite were available for each cohort in the combined sample. As noted above, only

the Skills Composite is available for the Spanish assessment.
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Exhibit 3.8: Composite Measures by Cohort and Year for the Combined Sample

Fall Spring | Spring | Spring | Spring
Test Cohort | 2002 2003 2004 2005 2006
Pre-Academic Skills Cluster i § )>§ § § :
Basic Reading Skills i X § x
Math Reasoning i X § :
Academic Skills i X :
Academic Applications i X X

Percentiles

Exhibits 3.9 and 3.10 provide the percentiles by cohort and data collection period for the
normed tests from the child assessment. These percentiles present a mixed picture on the
cognitive performance of the study children. Some measures suggest the study children are
performing below average compared to children in the general population while other measures
suggest that the study children are performing at or above average relative to the general
population. Hence, it is unclear whether these norms suggest that this group of children from
low-income families is indeed faring as would be expected of other children their age. It should

be noted that a WJ 111 percentile can increase by several points with one additional correct item.

The percentiles for the WJ 111 tests are unweighted and based on the mean raw score,
mean birth date, and mean testing date for each cohort by data collection. This information was
entered into the Compuscore program for generating the mean percentile for each test by cohort
and year. For the PPVT, each student’s standard score was generated and then on average
standard score was calculated for each cohort and year. With this average standard score, a table

for normals was used to generate the corresponding percentile.
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Exhibit 3.9:

Percentiles on the Norm-Referenced Tests for the 4-Year-Old Cohort by Year

Fall 2002 Spring 2003 Spring 2004 Spring 2005
Baseline Head Start Kindergarten 1% Grade
Head Start | Control Head Start | Control Head Start | Control Head Start | Control
Test Group Group Group Group Group Group Group Group
Language and Literacy
PPVT (Adapted) 29 28 31 27 28 26 28 25
WJ 111 Letter-Word Identification 34 34 46 38 62 62 63 63
WJ |11 Spelling 34 34 30 30 58 58 61 61
WJ 111 Oral Comprehension 39 38 29 29 33 40 42 42
WJ 111 Pre-Academic Skills 40 31 32 30 54 54 60 60
WJ 111 Word Attack -- -- -- -- 93 93 81 81
WJ 111 Basic Reading Skills -- -- -- -- 82 82 73 73
WJ 111 Academic Applications -- -- -- -- -- -- 42 42
WJ 111 Academic Skills -- -- -- -- -- -- 65 65
WJ 111 Passage Comprehension -- -- -- -- -- -- 38 38
WJ 111 Writing Samples -- -- -- -- -- -- 46 46
Math
WJ 111 Applied Problems 30 30 23 23 36 36 47 47
WJ 111 Quantitative Concepts -- -- -- -- 43 43 38 38
WJ 111 Math Reasoning -- -- -- -- 36 36 42 42
WJ 111 Calculation -- -- -- -- -- -- 62 62

NOTE: --indicates data not collected on the outcome for the cohort during the data collection period.
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Exhibit 3.10: Percentiles on the Norm-Referenced Tests for the 3-Year-Old Cohort by Year

Fall 2002 Spring 2003 Spring 2004 Spring 2005 Spring 2006
Baseline Head Start Year Age 4 Year Kindergarten 1% Grade
Head Head Head Head Head
Start Control Start Control Start Control Start Control Start Control
Test Group Group Group Group Group Group Group Group Group Group
Language and Literacy
PPVT (Adapted) 29 29 32 29 31 29 35 36 24 24
WJ 111 Letter-Word Identification 51 51 52 34 49 49 63 63 63 63
WJ 111 Spelling 45 45 41 28 38 38 61 53 64 64
WJ 111 Oral Comprehension 39 39 41 41 36 36 37 38 48 41
WJ 111 Pre-Academic SkKills 40 40 39 24 38 38 57 55 60 60
WJ 111 Word Attack -- -- -- -- - - 89 91 77 77
WJ 111 Basic Reading Skills -- -- -- -- -- -- 79 80 71 71
WJ 111 Academic Applications -- -- -- -- -- -- -- -- 45 45
WJ 111 Academic Skills -- -- -- -- -- -- -- -- 64 64
WJ 111 Passage Comprehension -- -- -- -- -- -- -- -- 40 40
WJ 111 Writing Samples -- -- -- -- -- -- -- -- 57 57
Math

WJ 111 Applied Problems 32 32 32 24 27 27 37 40 45 45
WJ 111 Quantitative Concepts -- -- -- -- -- -- 36 40 35 35
WJ 111 Math Reasoning -- -- -- -- -- -- 34 37 39 39
WJ 111 Calculation -- -- -- -- -- -- -- -- 57 57

NOTE: --indicates data not collected on the outcome for the cohort during the data collection period.




Other Cognitive Outcomes

The tests included in the direct child assessment battery are described above. Other

measures of children’s cognitive skills include the following:

= Teacher report of academic skills. Each child is rated on three academic skills
(language and literacy, science and social studies, and mathematical skills) by his/her
teacher. The child is rated as compared to other children at the same grade level
using a five point scale ranging from one (far below average) to five (far above
average).

= Teacher report of school accomplishments. Each child is rated by his/her teacher
on a series of items that describe the child’s skills, knowledge, and behaviors
focusing on language and literacy and mathematics. The child is rated using a five
point scale that reflects the degree to which the child has acquired the demonstrated
skills, knowledge, and behaviors ranging from one (not yet) to five (proficient). More
complex skills, knowledge, and behaviors are added to the first grade list.

= Parent report of promotion. Parents were asked the grade level of their child. This
information was confirmed with the teacher-reported expected promotion of the child.
Overall there was consistency between the two reports. Parent data were used
because the response rate was higher for parents than teachers and it provided the
actual promotion data while the teacher data provided information on whether or not
the child was expected to be promoted to the next grade.

= Parent emergent literacy scale (PELS). PELS is a parent-report on five literacy
items originally developed for use in FACES 2000: child can recognize most/all of
the letters of the alphabet; child can count to 20; child pretended to write his/her name
in the last month; child can write his/her first name; and child can identify the
primary colors.

Social-Emotional OQutcomes

= Social skills and positive approaches to learning. Parents are asked to rate their
child’s social skills and positive approaches to learning. The measure assesses social
skills focused on cooperative and empathic behavior, such as, "Makes friends easily,"
"Comforts or helps others," and "Accepts friends' ideas in sharing and playing.” The
measure also assesses aspects of children’s approaches to learning such as curiosity,
imagination, openness to new tasks and challenges, and having a positive attitude
about gaining new knowledge and skills. Examples include, "Enjoys learning,”
"Likes to try new things,” and "Shows imagination in work and play.” The scale
contains seven items, with each item scored from zero (not true) to two (very true),
and the scale scores can range from 0 to 14. The scale is based on an instrument used
in the Head Start Family and Child Experiences Survey (FACES).™ Mean scores on
the scale obtained from parents of Head Start children in the Head Start Impact Study

1 Administration on Children and Families (2001). Retrieved 10/15/04 from:
http://www.acf.dhhs.gov/programs/core/ongoing_research/faces/faces_instruments.html
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were closely comparable to mean scores obtained from parents of an independent
national sample of Head Start children in FACES 2000. As in FACES, social skills
and positive approaches to learning scores tended to be skewed toward the higher end
of the range because parents tended to rate their children as exhibiting most of the
positive attributes asked about in the rating instrument. Nonetheless, the scale has
shown significant relationships with other measures of children’s social development
and with relevant child and family characteristics.

Social competencies checklist. Parents were asked to provide information on social
capabilities using a Social Competencies Checklist, also used in FACES 2000. The
checklist consisted of 12 items; for each item, the parent was asked to report whether
the child engaged in that behavior or exhibited that attribute “regularly” or “very
rarely or not at all.” Examples of the items included, “Shares newly learned ideas,”
“Takes care of personal belongings,” “Helps with simple household tasks,” and
“Notices when others are happy, sad, angry.” The total scale score could range from
zero (all items rated “rarely or not at all”) to 12 (all items rated “does regularly”).

Problem behavior of children. Parents were asked to rate their children on items
dealing with aggressive or defiant behavior such as, “Hits and fights with others,”
“Has temper tantrums or hot temper,” and “Is disobedient at home.” Other items
dealt with inattentive or hyperactive behavior, including, “Can’t concentrate, can’t
pay attention for long,” and “Is very restless and fidgets a lot.” A third set of items
dealt with shy, withdrawn, or depressed behavior, e.g., “Feels worthless or inferior,”
and “Is unhappy, sad, or depressed.” For each item, the parent was asked to judge
whether the behavioral description was “not true,” “sometimes true,” or “very true” of
the child. The Total Behavior Problem scale derived from parent ratings contained
14 rating items and the total scale score could range from zero (all items marked “not
true”) to 28 (all items marked “very true). The Aggressive Behavior subscale
contained four items and could range from zero to eight. The Hyperactive Behavior
subscale contained three items and scores could range from zero to six. The
Withdrawn Behavior subscale contained three items and scores could range from
zero to six. These scales were also used in FACES 2000, and their development was
based on prior work by Rutter, Achenbach, Zill and Peterson, and others (see U.S.
Department of Health and Human Services, 2001). The mean scores obtained in the
Head Start Impact Study were very comparable to mean scores obtained from parents
of an independent national sample of Head Start children FACES.

Child-Teacher Relationship. This instrument developed by Robert Pianta includes
three scales: closeness, conflict, and total positive relationship. Both a short form
and a long form are available; the shortened version of the instrument was used for
the Head Start Impact Study. The teacher is asked to rate the child on 15 items, such
as, “If upset, this child will seek comfort from me” or “This child easily becomes
angry at me”. The teacher rates the child on each item using a five point response
format ranging from one (definitely does not apply) to five (definitely applies). The
closeness scale contained seven items and the scores could range from 7 to 35. The
conflict scale contained eight items and the scores could range from 8 to 40. The
total positive relationship scale contained 15 items and the scores could range from
15 to 75.
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= Child-Parent Relationship. Parents were asked to rate their child’s relationship with
them. The same scales and scoring were used as described for the Child Teacher
Relationship scale. It also should be noted that he long version of the Child Teacher
Relationship was adapted for use with parents in The NICHD Study of Early Child
Care.

= Adjustment Scales for Preschool Intervention (ASPI). The ASPI is based on the
ASCA (Adjustment Scales for Children and Adolescents). The ASPI (Lutz,
Fantuzzo, & McDermott, 2002) contains 24 classroom situations that provide 144
descriptors of both typical and problem classroom behavior. The teacher is asked to
select all behavior descriptions that match a child’s behavior to a specified classroom
situation over the past two months. For example, one classroom situation is, “How
does this child seek your help?” The behavior descriptions are: too lethargic to ask,
asks for help when needed, seeks help when not needed, rarely needs help, not shy
but never seeks help, or too timid to ask. The teacher is instructed to select any
behavior description that she/he observed for this child during the past two months.
The factors identified from the ASPI are aggressive, withdrawn/low energy, socially
reticent, oppositional, and inattentive/hyperactive. In addition, three situational
dimensions have been identified with the ASPI—structured learning, peer interaction,
and teacher interaction. The raw score is based on the sum of the checked behavior
descriptions for the items that loaded on each factor and the raw scores are converted
to t-scores derived from the developer’s original ASPI standardization sample.

Health Outcomes

= Receipt of health care services. Parents were asked to report on various health care
services, two of which are used in this report:

0 Whether the child has health insurance. Parents were asked if the child was
currently covered by Medicaid or a state health insurance program, or by health
insurance through their job or the job of another employed adult.

0 Whether the child has received dental care. Parents were asked if the child had
ever seen a dentist since September of that year.'

= Child’s health status. Parents were asked to report on their child’s health status:

o Child’s health status (excellent or very good). Parents were asked if, overall,
the child’s health was excellent, very good, good, fair, or poor. This outcome was
coded “yes” for those who reported that their child’s health was excellent or very
good.

0 Whether the child needs ongoing medical care. Parents were asked if their
child had an illness or condition that requires regular ongoing medical care.

0 Whether child received medical care for an injury in the last month. Parents
were asked how many times their child, in the last month, had seen a doctor or
other medical professional or visited a clinic or emergency room for an injury.

12 At the time of the 2002 baseline, parents were asked whether the child had seen a dentist.
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This outcome was coded yes if the parent reported any such occurrences in the
last month.

Parenting Outcomes

Educational activities. Parents were asked to report on the types of educational
activities they did with their child:

(0]

Reading to the child at home. Parents reported on the item “How many times
have you or someone in your family read to [CHILD] in the past week?”” Possible
responses range from one (not at all) to four (every day).

Family cultural enrichment activities. Parents reported on a seven-item
checklist of activities the parent, or another family member, may have done with
the child during the past month. The seven activities include going to a movie;
play or concert; art gallery or museum; playground, park, or zoo; community,
ethnic, or religious event; and talking about family or cultural heritage and going
on errands. A total score was computed by summing the number of different
activities the parent and child participated in together, with a possible score of
zero (none) to seven (all).

Discipline practices. Parents reported on the following:

(0]

o

Use of physical discipline. Parents reported on the item “Sometimes children
mind pretty well and sometimes they don’t. Have you spanked [CHILD] in the
past week for not minding?”

Use of time out. Parents reported on the item “Have you used ‘time out’ or sent
[CHILD] to his/her room in the past week for not minding?”

Parental safety practices. Parents reported on a 10-item scale that assessed how
often the 10 different safety precautions were used, including keeping harmful objects
out of reach, using car seats, supervising the child during bath time, and having a first
aid kit and working smoke detector at home. Possible responses ranged from one
(never) to four (always).

Parenting styles. The parents were asked to respond to selected items from the Child
—Rearing Practices Report (CRPR) (Block, 1965). Parents were asked to respond to
items, such as, “I teach my child that misbehavior or breaking the rules will always be
punished one way or another” and “I believe physical punishment to be the best way
of disciplining” using a Likert scale that ranged from one (exactly like you) to five
(not at all like you). The parenting styles identified for the analysis, and described in
Chapter 7 of the Final Report, are: authoritative, authoritarian, permissive, and
neglectful.

Teacher report of parent participation in school activities. Teachers were asked
two questions: “Have one or both of the child’s parents (or guardians) attended open
house meetings, back-to-school nights, or class events, such as a class play or recital,
this year?” and “Have one or both of this child’s parents (or guardians) acted as
volunteers or helped out with class activities or class trips this year?”
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= Teacher report of school contact/communication. Teachers were asked two
questions: How often have this child’s parents (or guardians) initiated contact with
you to find out how things were going with the child or to offer help with class
activities?” and How often have you had to contact or tried to contact this child’s
parent(s) or guardians about behavior or schoolwork problems this child has been
having?” The response categories ranged from zero (not at all) to four (about once a
month or more often).

Psychometric Information

In HSIS, various data collection instruments were used to assess children’s outcomes.
The means, standard deviations, and reliabilities (when appropriate) are reported by cohort and
year in Exhibits 3.11-3.15.

Intraclass Correlations

The intraclass correlation in a multilevel context is the correlation between any two
randomly chosen individuals. Exhibits 3.16-3.20 provide the components of child-to-child
outcome variance, the percent of variance for each component, and the ICCs for children within

centers, and centers within programs.
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Exhibit 3.11: Fall 2002 Psychometric Data for All Outcomes by Cohort

Child Cohort
3-Year-Old Cohort 4-Year-Old Cohort
(Baseline) (Baseline)
Standard Standard

Outcome Mean Deviation | Reliability Mean Deviation | Reliability
PARENTING PRACTICES
Family Cultural Enrichment Scale 3.34 1.35 NA 3.43 1.37 NA
Parent Read to Child in Last Week 0.34 0.47 NA 0.36 0.48 NA
Parental Safety Practices Scale 3.66 0.35 NA 3.66 0.35 NA
Parent Spanked Child in Last Week 0.48 0.50 NA 0.42 0.49 NA
Parent Used Time Out in Last Week 0.63 0.48 NA 0.61 0.49 NA
Parenting Style: Authoritarian
Parenting Style: Authoritative
Parenting Style: Neglectful
Parenting Style: Permissive
HEALTH
Child Received Dental Care 0.67 0.47 NA 0.75 0.44 NA
Child’s Overall Health Status Is Excellent/Good 0.79 0.41 NA 0.79 0.41 NA
Child Had Care for Injury Last Month 0.06 0.24 NA 0.06 0.23 NA
Child Has Health Insurance Coverage 0.89 0.31 NA 0.87 0.34 NA
Child Needs Ongoing Care 0.20 0.40 NA 0.16 0.37 NA
SOCIAL-EMOTIONAL
Aggressive Behavior 3.08 1.75 0.87 3.01 1.73 0.85
Hyperactive Behavior 1.89 1.55 0.84 1.96 1.54 0.82
Social Competencies 10.71 1.52 0.94 10.81 1.44 0.94
Social Skills and Positive Approaches to Learning 12.15 1.80 0.85 12.28 1.76 0.85
Total Problem Behavior 6.15 3.64 0.96 6.27 3.72 0.95
Withdrawn Behavior 0.62 0.91 0.90 0.73 0.98 0.88
COGNITIVE
Parent-Reported Emergent Literacy Scale (PELS) 1.99 1.25 0.54 2.76 1.38 0.61
CTOPPP Elision 232.74 40.37 0.78 271.93 39.37 0.84
PPVT (Adapted) 230.19 37.65 0.61 271.28 38.76 0.78
Counting Bears 0.16 0.37 NA 0.40 0.49 NA
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Exhibit 3.11: Fall 2002 Psychometric Data for All Outcomes by Cohort (continued)

Child Cohort
3-Year-Old Cohort 4-Year-Old Cohort

(Baseline) (Baseline)

Standard Standard
Outcome Mean Deviation | Reliability Mean Deviation | Reliability
Color Identification 0.28 0.45 NA 0.54 0.50 NA
McCarthy Draw-a-Design 2.71 1.09 0.65 3.82 1.70 0.82
WJ 111 Applied Problems 366.15 27.34 0.88 390.54 22.65 0.89
WJ Il Oral Comprehension 433.52 12.74 0.76 445.13 14.13 0.82
WJ Il Pre-Academic Skills 336.47 20.37 0.77 357.65 18.65 0.77
WJ 111 Spelling 334.41 24.40 0.70 358.28 25.17 0.80
WJ Il Letter-Word Identification 294.09 22.43 0.82 308.28 25.46 0.89

NOTE: NA indicates the outcome is not an appropriate candidate for reliability (e.g., single item, index, etc.).
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Exhibit 3.12: Spring 2003 Psychometric Data for All Outcomes by Cohort

Child Cohort
3-Year-Old Cohort 4-Year-Old Cohort
(Head Start Year) (Head Start Year)
Standard Standard

Outcome Mean Deviation | Reliability Mean Deviation | Reliability
PARENTING PRACTICES
Family Cultural Enrichment Scale 3.66 1.41 NA 3.95 1.43 NA
Parent Read to Child in Last Week 0.32 0.47 NA 0.34 0.47 NA
Parental Safety Practices Scale 3.71 0.33 NA 3.72 0.33 NA
Parent Spanked Child in Last Week 0.45 0.50 NA 0.38 0.48 NA
Parent Used Time Out in Last Week 0.64 0.48 NA 0.64 0.48 NA
HEALTH
Child Received Dental Care 0.60 0.49 NA 0.65 0.48 NA
Child’s Overall Health Status Is Excellent/Good 0.78 0.41 NA 0.80 0.40 NA
Child Had Care for Injury Last Month 0.09 0.28 NA 0.12 0.32 NA
Child Has Health Insurance Coverage 0.92 0.27 NA 0.88 0.32 NA
Child Needs Ongoing Care 0.13 0.34 NA 0.11 0.32 NA
SOCIAL-EMOTIONAL
Aggressive Behavior 3.01 1.72 0.61 2.79 1.68 0.56
Hyperactive Behavior 1.85 1.55 0.62 1.74 1.48 0.59
Closeness (parent-reported) 33.53 2.50 0.71 33.45 2.65 0.73
Conflict (parent-reported) 18.08 6.70 0.77 17.58 6.55 0.76
Positive Relationships (parent-reported) 63.35 7.65 0.65 63.76 7.69 0.63
Social Competencies 10.97 1.33 0.54 11.03 1.33 0.56
Social Skills and Positive Approaches to Learning 12.39 1.73 0.62 12.47 1.72 0.63
Total Problem Behavior 6.02 3.65 0.74 5.70 3.59 0.74
Withdrawn Behavior 0.57 0.95 0.41 0.67 0.96 0.38
COGNITIVE
Parent-Reported Emergent Literacy Scale (PELS) 2.60 1.45 0.58 3.56 1.39 0.56
CTOPPP Elision 238.30 48.04 0.82 272.66 49.29 0.87
PPVT (Adapted) 254.49 35.79 0.62 292.35 37.89 0.79
Counting Bears 0.29 0.45 NA 0.57 0.50 NA
Color Identification 0.48 0.50 NA 0.69 0.46 NA
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Exhibit 3.12: Spring 2003 Psychometric Data for All Outcomes by Cohort (continued)

Child Cohort
3-Year-Old Cohort 4-Year-Old Cohort
(Head Start Year) (Head Start Year)
Standard Standard

Outcome Mean Deviation | Reliability Mean Deviation | Reliability
McCarthy Draw-a-Design 3.14 1.18 0.54 4.49 2.06 0.74
Letter Naming 4.71 7.20 0.96 10.40 9.70 0.97
WJ 111 Applied Problems 375.43 28.39 0.89 395.98 25.53 0.90
WJ Il Oral Comprehension 435.48 14.04 0.79 443.52 17.92 0.88
WJ Il Pre-Academic Skills 341.56 19.74 0.67 362.83 21.63 0.76
WJ 111 Spelling 345.11 22.58 0.73 369.66 25.44 0.78
WJ Il Letter-Word Identification 303.79 25.04 0.87 322.41 27.80 0.90

NOTE: NA indicates the outcome is not an appropriate candidate for reliability (e.g., single item, index, etc.).
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Exhibit 3.13: Spring 2004 Psychometric Data for All Outcomes by Cohort

Child Cohort
3-Year-Old Cohort 4-Year-Old Cohort
(Age 4 Year) (Kindergarten)
Standard Standard

Outcome Mean Deviation | Reliability Mean Deviation | Reliability
PARENTING PRACTICES
Family Cultural Enrichment Scale 3.91 1.33 NA 4.03 1.39 NA
Parent Read to Child in Last Week 0.34 0.48 NA 0.37 0.48 NA
Parental Safety Practices Scale 3.72 0.34 NA 3.70 0.36 NA
Parent Spanked Child in Last Week 0.34 0.47 NA 0.30 0.46 NA
Parent Used Time Out in Last Week 0.62 0.48 NA 0.57 0.49 NA
Parenting Style: Authoritarian 0.06 0.23 0.74 0.08 0.27 0.73
Parenting Style: Authoritative 0.69 0.46 0.74 0.65 0.48 0.74
Parenting Style: Neglectful 0.06 0.24 0.75 0.11 0.31 0.75
Parenting Style: Permissive 0.20 0.40 0.74 0.19 0.39 0.73
School Contact and Communication -- -- -- 0.84 0.37 NA
Parent Participation -- - -- 0.89 0.31 NA
HEALTH
Child Received Dental Care 0.69 0.46 NA 0.67 0.47 NA
Child’s Overall Health Status Is Excellent/Good 0.83 0.38 NA 0.79 0.41 NA
Child Had Care for Injury Last Month 0.10 0.31 NA 0.11 0.32 NA
Child Has Health Insurance Coverage 0.93 0.26 NA 0.88 0.33 NA
Child Needs Ongoing Care 0.13 0.34 NA 0.12 0.33 NA
SOCIAL-EMOTIONAL
Aggressive Behavior 2.64 1.75 0.65 2.44 1.70 0.58
Hyperactive Behavior 1.68 1.48 0.58 1.46 1.49 0.62
Closeness (parent-reported) 33.44 2.69 0.75 33.26 2.82 0.74
Conflict (parent-reported) 17.89 6.72 0.78 17.65 6.62 0.78
Positive Relationships (parent-reported) 63.44 7.87 0.65 63.49 7.94 0.62
Social Competencies 11.08 1.36 0.62 11.13 1.19 0.50
Social Skills and Positive Approaches to Learning 12.53 1.66 0.61 12.64 1.58 0.57
Total Problem Behavior 5.46 3.71 0.77 5.09 3.60 0.74
Withdrawn Behavior 0.62 0.93 0.41 0.73 0.97 0.35
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Exhibit 3.13: Spring 2004 Psychometric Data for All Outcomes by Cohort (continued)

Child Cohort
3-Year-Old Cohort 4-Year-Old Cohort
(Age 4 Year) (Kindergarten)
Standard Standard

Outcome Mean Deviation | Reliability Mean Deviation | Reliability
ASPI-Aggressive -- -- -- 48.73 7.38 0.89
ASPI-Inattentive/Hyperactive -- -- -- 50.73 8.33 0.78
ASPI-Withdrawn/ Low Energy -- -- -- 49.15 7.06 0.78
ASPI-Oppositional -- -- -- 47.85 7.34 0.72
ASPI-Problems with Peer Interactions -- -- -- 51.43 10.73 0.81
ASPI-Shy/Socially Reticent -- -- -- 47.46 7.61 0.74
ASPI-Problems with Structured Learning -- -- -- 51.06 10.12 0.82
ASPI-Problems with Teacher Interaction -- -- -- 49.93 9.43 0.63
Closeness (teacher-reported) -- -- -- 30.22 441 0.80
Conflict (teacher-reported) -- -- -- 13.42 5.99 0.87
Positive Relationships (teacher-reported) -- -- -- 64.59 8.45 0.87
COGNITIVE
Parent-Reported Emergent Literacy Scale (PELS) 3.92 1.24 0.50 NA NA NA
CTOPPP Elision 276.52 51.80 0.87 322.89 48.39 0.88
PPVT (Adapted) 299.65 38.65 0.70 333.03 40.17 0.84
Counting Bears 0.55 0.50 NA -- -- --
Color Identification 0.81 0.40 NA -- - --
McCarthy Draw-a-Design 4.88 2.13 0.76 -- -- --
Letter Naming 13.29 9.63 0.97 22.82 6.35 0.97
WJ 111 Applied Problems 400.46 22.59 0.89 426.46 20.72 0.89
WIJ 111 Oral Comprehension 446.00 16.05 0.85 456.90 18.48 0.89
WJ Il Pre-Academic Skills 369.49 21.50 0.78 406.35 23.44 0.81
WAJ 111 Quantitative Concepts -- -- -- 441.85 17.47 0.88
WJ 111 Spelling 376.50 26.26 0.81 414.01 28.92 0.86
WJ Il Word Attack - -- -- 432.14 34.44 0.89
WJ Il Letter-Word Identification 331.62 28.35 0.91 378.12 32.58 0.94
WIJ 111 Basic Reading Skills -- -- -- 405.09 31.87 0.89
WJ Il Math Reasoning -- - -- 434.14 17.11 0.61
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Exhibit 3.13: Spring 2004 Psychometric Data for All Outcomes by Cohort (continued)

Child Cohort
3-Year-Old Cohort 4-Year-Old Cohort
(Age 4 Year) (Kindergarten)
Standard Standard
Outcome Mean Deviation | Reliability Mean Deviation | Reliability
School Accomplishments -- -- -- 28.14 7.82 0.94
Language and Literacy Ability -- -- -- 0.73 0.44 NA
Math Ability - -- -- 0.78 0.42 NA
Social Studies and Science Ability -- -- -- 0.82 0.39 NA
Promotion -- -- -- 0.93 0.26 NA

NOTE: NA indicates the outcome is not an appropriate candidate for reliability (e.g., single item, index

-- indicates data not collected on the outcome for the cohort during the data collection period.

, etc.).




8€-€

Exhibit 3.14: Spring 2005 Psychometric Data for All Outcomes by Cohort

Child Cohort
3-Year-Old Cohort 4-Year-Old Cohort
(Kindergarten) (1* Grade)
Standard Standard

Outcome Mean Deviation | Reliability Mean Deviation | Reliability
PARENTING PRACTICES
Family Cultural Enrichment Scale 3.93 1.40 NA 3.96 1.38 NA
Parent Read to Child in Last Week 0.34 0.47 NA 0.41 0.49 NA
Parental Safety Practices Scale 3.72 0.35 NA NA NA NA
Parent Spanked Child in Last Week 0.28 0.45 NA 0.22 0.41 NA
Parent Used Time Out in Last Week 0.55 0.50 NA 0.51 0.50 NA
Parenting Style: Authoritarian 0.07 0.25 0.73 0.08 0.27 0.75
Parenting Style: Authoritative 0.67 0.47 0.73 0.66 0.48 0.75
Parenting Style: Neglectful 0.07 0.25 0.73 0.08 0.27 0.75
Parenting Style: Permissive 0.20 0.40 0.73 0.19 0.39 0.75
School Contact and Communication 0.82 0.39 NA 0.80 0.40 NA
Parent Participation 0.87 0.34 NA 0.87 0.34 NA
HEALTH
Child Received Dental Care 0.74 0.44 NA 0.67 0.47 NA
Child’s Overall Health Status Is Excellent/Good 0.82 0.38 NA 0.81 0.39 NA
Child Had Care for Injury Last Month 0.13 0.34 NA 0.14 0.35 NA
Child Has Health Insurance Coverage 0.92 0.27 NA 0.87 0.33 NA
Child Needs Ongoing Care 0.17 0.37 NA 0.13 0.34 NA
SOCIAL-EMOTIONAL
Aggressive Behavior 2.34 1.83 0.70 2.25 1.79 0.66
Hyperactive Behavior 1.44 1.51 0.64 1.44 1.53 0.66
Closeness (parent-reported) 33.12 2.73 0.73 33.24 2.70 0.72
Conflict (parent-reported) 17.13 6.52 0.79 16.94 6.77 0.81
Positive Relationships (parent-reported) 63.85 7.64 0.68 64.22 8.10 0.65
Social Competencies 11.01 1.35 0.57 11.11 1.27 0.56
Social Skills and Positive Approaches to Learning 12.42 1.76 0.65 12.64 1.61 0.62
Total Problem Behavior 4.95 3.86 0.79 4.94 3.82 0.78
Withdrawn Behavior 0.64 0.95 0.43 0.77 1.03 0.44
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Exhibit 3.14: Spring 2005 Psychometric Data for All Outcomes by Cohort (continued)

Child Cohort
3-Year-Old Cohort 4-Year-Old Cohort
(Kindergarten) (1* Grade)
Standard Standard

Outcome Mean Deviation | Reliability Mean Deviation | Reliability
ASPI-Aggressive 48.84 7.45 0.91 48.83 7.66 0.91
ASPI-Inattentive/Hyperactive 50.32 8.68 0.81 50.42 8.35 0.78
ASPI-Withdrawn/ Low Energy 48.88 6.63 0.75 49.55 7.29 0.80
ASPI1-Oppositional 48.34 7.85 0.78 47.83 7.41 0.74
ASPI-Problems with Peer Interactions 51.22 11.28 0.86 51.43 11.20 0.85
ASPI-Shy/Socially Reticent 47.40 7.56 0.71 47.39 7.58 0.73
ASPI-Problems with Structured Learning 50.11 10.54 0.85 50.67 10.74 0.85
ASPI-Problems with Teacher Interaction 49.36 10.00 0.70 49.49 10.28 0.71
Closeness (teacher-reported) 30.14 4.52 0.82 29.83 4.54 0.82
Conflict (teacher-reported) 14.00 6.88 0.90 14.07 6.59 0.88
Positive Relationships (teacher-reported) 63.98 9.60 0.89 63.57 9.28 0.88
COGNITIVE
CTOPPP Elision 333.21 45.69 0.89 - -- --
PPVT (Adapted) 340.11 28.36 0.67 360.96 32.25 0.80
Letter Naming 23.56 5.62 0.97 -~ -- --
WIJ 11l Academic Applications -- -- -- 461.51 16.81 0.81
WJ Il Academic Skills - - -- 448.38 24.20 0.84
WJ 111 Applied Problems 430.84 21.36 0.88 454.66 19.56 0.85
WJ 1l Calculation - - - 461.13 18.85 0.82
WJ Il Oral Comprehension 457.63 1751 0.88 472.91 17.48 0.85
WJ 111 Passage Comprehension -- -- - 450.08 24.43 0.91
WJ Il Pre-Academic Skills 411,51 22.69 0.81 446.07 24.66 0.85
WJ Il Quantitative Concepts 443.35 16.86 0.87 461.54 17.74 0.87
WJ 11 Spelling 419.81 24.80 0.84 451.03 25.98 0.89
WJ I11 Word Attack 436.69 33.64 0.90 468.28 31.94 0.94
WJ 11 Letter-Word ldentification 383.72 32.78 0.93 432.64 36.38 0.94
WJ 111 Writing Samples -- -- -- 479.81 13.86 0.74
WJ |1l Basic Reading Skills 410.21 31.49 0.89 450.44 32.74 0.91
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Exhibit 3.14: Spring 2005 Psychometric Data for All Outcomes by Cohort (continued)

Child Cohort
3-Year-Old Cohort 4-Year-Old Cohort

(Kindergarten) (1 Grade)

Standard Standard
Outcome Mean Deviation | Reliability Mean Deviation | Reliability
WJ 11l Math Reasoning 437.10 17.22 0.70 458.02 17.33 0.71
School Accomplishments 27.94 7.67 0.94 43.51 10.66 0.96
Language and Literacy Ability 0.77 0.42 NA 0.70 0.46 NA
Math Ability 0.82 0.38 NA 0.79 0.41 NA
Social Studies and Science Ability 0.85 0.35 NA 0.84 0.36 NA
Promotion 0.91 0.29 NA 0.92 0.27 NA

NOTE: NA indicates the outcome is not an appropriate candidate for reliability (e.g., single item, index, etc.).

-- indicates data not collected on the outcome for the cohort during the data collection period.
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Exhibit 3.15: Spring 2006 Psychometric Data for All Measures by Cohort

Child Cohort
3-Year-Old Cohort
(1* Grade)
Standard

Outcome Mean Deviation | Reliability
PARENTING PRACTICES
Family Cultural Enrichment Scale 3.90 1.46 NA
Parent Read to Child in Last Week 0.37 0.48 NA
Parent Spanked Child in Last Week 0.22 0.42 NA
Parent Used Time Out in Last Week 0.51 0.50 NA
Parenting Style: Authoritarian 0.06 0.24 0.71
Parenting Style: Authoritative 0.70 0.46 0.71
Parenting Style: Neglectful 0.06 0.24 0.71
Parenting Style: Permissive 0.18 0.38 0.71
School Contact and Communication 0.81 0.39 NA
Parent Participation 0.84 0.36 NA
HEALTH
Child Received Dental Care 0.73 0.44 NA
Child’s Overall Health Status Is Excellent/Good 0.84 0.37 NA
Child Had Care for Injury Last Month 0.08 0.27 NA
Child Has Health Insurance Coverage 0.93 0.26 NA
Child Needs Ongoing Care 0.16 0.37 NA
SOCIAL-EMOTIONAL
Aggressive Behavior 2.25 1.82 0.69
Hyperactive Behavior 1.44 1.53 0.68
Closeness (parent-reported) 33.20 2.66 0.73
Conflict (parent-reported) 17.02 6.66 0.81
Positive Relationships (parent-reported) 64.12 7.66 0.70
Social Competencies 11.11 1.30 0.59
Social Skills and Positive Approaches to Learning 12.54 1.66 0.62
Total Problem Behavior 4.95 3.90 0.79
Withdrawn Behavior 0.72 0.97 0.36
ASPI-Aggressive 48.99 7.57 0.90
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Exhibit 3.15: Spring 2006 Psychometric Data for All Measures by Cohort (continued)

Child Cohort
3-Year-Old Cohort
(1* Grade)
Standard

Outcome Mean Deviation | Reliability
ASPI-Inattentive/Hyperactive 50.54 8.44 0.78
ASPI-Withdrawn/ Low Energy 49.24 6.92 0.77
ASPI-Oppositional 48.31 7.84 0.78
ASPI-Problems with Peer Interactions 52.10 11.56 0.86
ASPI-Shy/Socially Reticent 47.23 7.34 0.69
ASPI-Problems with Structured Learning 50.68 10.62 0.85
ASPI-Problems with Teacher Interaction 50.04 10.07 0.69
Closeness (teacher-reported) 29.84 4.48 0.81
Conflict (teacher-reported) 14.14 6.93 0.89
Positive Relationships (teacher-reported) 63.45 9.71 0.89
COGNITIVE
PPVT (Adapted) 359.16 29.38 0.78
WJ Il Academic Applications 462.67 17.24 0.83
WJ Il Academic Skills 450.04 22.74 0.82
WJ 111 Applied Problems 454.37 20.38 0.85
WJ Il Calculation 461.73 17.13 0.80
WJ 111 Oral Comprehension 471.93 16.14 0.83
WJ 1l Passage Comprehension 450.64 23.89 0.91
WJ 111 Pre-Academic Skills 447.35 24.28 0.85
WJ 111 Quantitative Concepts 461.69 17.25 0.86
WJ 11 Spelling 454.41 24.69 0.89
WJ I11 Word Attack 468.98 30.72 0.93
WJ 11 Letter Word Identification 433.31 35.99 0.94
WJ Il Writing Samples 483.04 14.64 0.75
WJ 111 Basic Reading Skills 451.13 31.87 0.90
WJ Il Math Reasoning 457.97 17.24 0.78
School Accomplishments 42.60 10.30 0.96
Language and Literacy Ability 0.72 0.45 NA
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Exhibit 3.15: Spring 2006 Psychometric Data for All Measures by Cohort (continued)

Child Cohort
3-Year-Old Cohort

(1* Grade)

Standard
Outcome Mean Deviation | Reliability
Math Ability 0.79 0.41 NA
Social Studies and Science Ability 0.84 0.36 NA
Promotion 0.92 0.26 NA

NOTE: NA indicates the outcome is not an appropriate candidate for reliability (e.g., single item, index, etc.).




vv-€

Exhibit 3.16: Components of Variance and ICC's by Cohort for Fall 2002

V1 V2
Variance | Variance V3 ICC- ICC- Percent | Percent | Percent
(Children | (Centers | Variance | (Children | (Centers of of of

Age within within (Between within within Child Center | Program
Cohort Outcome Variable Centers) | Programs) | Programs) | Centers) | Programs) | Variance | Variance | Variance
3 PPVT (Adapted) 1137.49 105.70 135.94 0.18 0.10 82% 8% 10%
3 WJ Il Pre-Academic Skills 384.66 14.65 44.84 0.13 0.10 87% 3% 10%
3 WJ 111 Letter-Word Identification 483.96 5.41 13.25 0.04 0.03 96% 1% 3%
3 WJ 111 Spelling 574.71 26.86 0 0.04 0.00 96% 4% 0%
3 WJ 111 Applied Problems 716.37 7.29 14.21 0.03 0.02 97% 1% 2%
3 WIJ 111 Oral Comprehension 150.12 1.77 12.86 0.09 0.08 91% 1% 8%
3 CTOPPP Elision 1530.24 4.65 89.97 0.06 0.06 94% 0% 6%
3 Aggressive Behavior 2.83 0.03 0.11 0.04 0.04 96% 0% 4%
3 Hyperactive Behavior 2.19 0.07 0.08 0.06 0.03 94% 3% 3%
3 Withdrawn Behavior 0.78 0.04 0 0.05 0.00 95% 5% 0%
3 Total Problem Behavior 11.90 0.35 0.40 0.06 0.03 94% 3% 3%
3 Social Competencies 2.25 0 0.03 0.01 0.01 99% 0% 1%

3 Social Skills and Positive Approaches to
Learning 3.35 0 0.05 0.02 0.01 98% 1% 1%
4 PPVT (Adapted) 1148.54 86.94 270.32 0.24 0.18 76% 6% 18%
4 WJ Il Pre-Academic Skills 368.63 15.36 36.18 0.12 0.09 88% 3% 9%
4 WJ Il Letter-Word Identification 603.22 35.59 20.74 0.09 0.03 91% 6% 3%
4 WJ 111 Spelling 607.21 0 18.02 0.03 0.03 97% 0% 3%
4 WJ 111 Applied Problems 512.48 12.95 19.65 0.06 0.04 94% 2% 4%
4 WIJ 111 Oral Comprehension 166.06 19.47 17.21 0.18 0.08 82% 10% 8%
4 CTOPPP Elision 1685.45 72.71 38.81 0.06 0.02 94% 4% 2%
4 Aggressive Behavior 2.94 0.10 0 0.03 0.00 97% 3% 0%
4 Hyperactive Behavior 2.25 0.09 0.05 0.06 0.02 94% 4% 2%
4 Withdrawn Behavior 0.92 0.04 0 0.04 0.00 96% 4% 0%
4 Total Problem Behavior 13.07 0.71 0.10 0.06 0.01 94% 5% 1%
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Exhibit 3.16: Components of Variance and ICC's by Cohort for Fall 2002 (continued)

V1 V2
Variance | Variance V3 ICC- ICC- Percent | Percent | Percent
(Children | (Centers | Variance | (Children | (Centers of of of
Age within within (Between within within Child Center | Program
Cohort Outcome Variable Centers) | Programs) | Programs) | Centers) | Programs) | Variance | Variance | Variance
4 Social Competencies 1.73 0.09 0.04 0.07 0.02 93% 5% 2%
4 Social Skills and Positive Approaches to
Learning 2.86 0.17 0.02 0.06 0.01 94% 5% 1%
NOTE: Only continuous outcomes are included in the table.

ICC - Children within Centers = (V2+V3)/(V1+V2+V3)

ICC - Centers within Programs = V3/(V1+V2+V3)




9v-€

Exhibit 3.17: Components of Variance and ICC's by Cohort for Spring 2003

V1 V2
Variance | Variance V3 ICC- ICC- Percent | Percent | Percent
(Children | (Centers | Variance | (Children | (Centers of of of

Age within within (Between within within Child Center | Program
Cohort Outcome Variable Centers) | Programs) | Programs) | Centers) | Programs) | Variance | Variance | Variance
3 PPVT (Adapted) 982.90 82.39 198.61 0.22 0.16 78% 7% 16%
3 WJ Il Pre-Academic Skills 363.64 5.33 19.19 0.06 0.05 94% 1% 5%
3 WJ Il Letter-Word ldentification 592.53 15.20 33.68 0.08 0.05 92% 2% 5%
3 WJ 11 Spelling 463.55 7.40 15.51 0.05 0.03 95% 2% 3%
3 WJ I11 Applied Problems 684.92 28.46 75.46 0.13 0.10 87% 4% 10%
3 WIJ 111 Oral Comprehension 142.80 17.15 44.47 0.30 0.22 70% 8% 22%
3 CTOPPP Elision 1788.10 98.49 273.86 0.17 0.13 83% 5% 13%
3 Aggressive Behavior 2.82 0.05 0.10 0.05 0.03 95% 2% 3%
3 Hyperactive Behavior 2.21 0.06 0.06 0.05 0.03 95% 2% 3%
3 Withdrawn Behavior 0.85 0.02 0 0.03 0.00 97% 3% 0%
3 Total Problem Behavior 12.22 0.31 0.45 0.06 0.03 94% 2% 3%
3 Social Competencies 1.93 0.04 0.02 0.03 0.01 97% 2% 1%

3 Social Skills and Positive Approaches to
Learning 2.72 0.25 0.09 0.11 0.03 89% 8% 3%
3 Closeness (parent-reported) 5.21 0.28 0.14 0.08 0.03 92% 5% 3%
3 Conflict (parent-reported) 42.81 0.84 1.16 0.04 0.03 96% 2% 3%
3 Positive Relationships (parent-reported) 54.59 1.87 1.25 0.05 0.02 95% 3% 2%
4 PPVT (Adapted) 947.30 112.78 292.12 0.30 0.22 70% 8% 22%
4 WJ Il Pre-Academic Skills 426.93 21.34 16.49 0.08 0.04 92% 5% 4%
4 WJ 111 Letter-Word ldentification 704.32 38.60 34.74 0.09 0.04 91% 5% 4%
4 WJ 11 Spelling 584.23 21.13 11.18 0.05 0.02 95% 3% 2%
4 WJ 111 Applied Problems 572.86 38.27 54.58 0.14 0.08 86% 6% 8%
4 WJ Il Oral Comprehension 194.73 24.70 87.87 0.37 0.29 63% 8% 29%
4 CTOPPP Elision 1980.17 99.23 282.54 0.16 0.12 84% 4% 12%
4 Aggressive Behavior 2.80 0.13 0.04 0.06 0.01 94% 4% 1%
4 Hyperactive Behavior 2.06 0.20 0.02 0.10 0.01 90% 9% 1%
4 Withdrawn Behavior 0.95 0 0.03 0.03 0.03 97% 0% 3%
4 Total Problem Behavior 12.42 0.94 0.22 0.09 0.02 91% 7% 2%
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Exhibit 3.17: Components of Variance and ICC's by Cohort for Spring 2003 (continued)

V1 V2

Variance | Variance V3 ICC- ICC- Percent | Percent | Percent

(Children | (Centers | Variance | (Children | (Centers of of of
Age within within (Between within within Child Center | Program
Cohort Outcome Variable Centers) | Programs) | Programs) | Centers) | Programs) | Variance | Variance | Variance
4 Social Competencies 1.65 0.05