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Early childhood programs
have been heralded by
both scholars and decision-

makers as a promising avenue for
fostering school readiness (1–4).
In the United States, these senti-
ments have fueled ambitious pre-
school initiatives from both state
and federal resources.

Oklahoma’s prekindergarten
(pre-K) program has generated
attention because it is universal, is
based in the school system, and
reaches a higher percentage of 4-
year-olds than any other state pre-K
program. Oklahoma’s state-
funded pre-K program chan-
nels aid to local school dis-
tricts, which are free to run
full-day programs, half-day
programs, or both. Federally
funded Head Start programs,
which are targeted to poor or
otherwise at-risk children,
and private day care centers
are also eligible for state
funding if they establish “col-
laborative” relations with
their local school district.
The Oklahoma pre-K pro-
gram has relatively high stan-
dards compared with those of
other states and offers relatively high pay and
benefits to well-qualified teachers. Every lead
teacher must have a B.A. degree and must be
certified in early-childhood education. Student
teacher ratios of 10-to-1 and class sizes of 20
must be maintained. The Community Action
Project (CAP) of Tulsa County, whose Head
Start program serves the largest number of chil-
dren in Tulsa, is eligible for state funding. Its
teachers meet the same standards as their Tulsa
Public Schools (TPS) counterparts and receive
similar pay (5).

Here, we estimate the short-term test score
gains for children in Tulsa’s pre-K and Head

Start programs. In August 2006, we adminis-
tered three subtests of the Woodcock-Johnson
Achievement Test to incoming Tulsa students
entering pre-K and Head Start programs and
kindergarten. The tests were administered just
before the commencement of classes by the
individual who would be teaching the child
that year. About 78% of all pre-K entrants,
69% of all Head Start entrants, and 73% of all
kindergarten entrants were tested. The tested
students closely mirrored the universe of stu-
dents, except for the kindergarten cohort,
where some differences between the two
groups were found (6). While the child was
being tested, the parent completed a survey to
provide demographic information. Program
participation and school lunch eligibility were
determined separately (7).

The three subtests we used were the letter-
word identification test (a measure of preread-

ing skills); the spelling test (a
measure of prewriting skills);
and the applied problems test
(a measure of premath skills).
These subtests have been
shown to be especially appro-
priate for children aged 4
to 5 and have been used by
other researchers studying
both at-risk and more diverse
groups of children. Wood-
cock-Johnson test scores at or
before school entry help
to predict later scholastic
achievement (8).

A difficult methodol-
ogical challenge that con-
fronts education research-
ers is selection bias. Here,
the concern is that children
whose parents choose for
them to participate in the
voluntary pre-K or Head Start
programs will differ from non-
participants and that these
differences will affect test
scores. To overcome such sel-
ection bias, we have used
two separate regression-
discontinuity estimations.
First, the treatment group
consisted of 1264 kinder-

garten students who attended Tulsa’s pre-K
program and the comparison group was 1492
children who were about to begin that program.
For the second estimation, the treatment group
consisted of 327 kindergarten students who
attended Tulsa’s Head Start program, and the
comparison group was 483 children about to
enter that program.

This research design is possible because the
TPS and the Tulsa Head Start program strictly
enforce a 1 September birthday requirement for
enrollment in the 4-year-olds’program.

Our analysis estimates the continuous rela-
tion between age and test score separately on
both sides of the age cut-off. This is achieved by
regressing test scores against the child’s precise
date of birth (the number of days born before or
after the cut-off qualification date), an age cut-
off indicator variable, and an interaction vari-
able that allows for different slopes on both
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sides of the cut-off point. The coefficient for
the cut-off indicator is the estimated treatment
effect. This estimated treatment effect is unbi-
ased if there are no discontinuous differences
at the cut-off in characteristics that contribute
to test scores.

We tested this condition by comparing the
regression-adjusted observed characteristics
for children in the treatment and comparison
groups at the age cut-off limit. For our TPS
comparisons, the characteristics were not
statistically different at the cut-off. For our
Head Start comparisons, the characteristics
matched very well, except that children in the
comparison group were somewhat more
likely to be female, somewhat more likely to
be eligible for a reduced price lunch, and
somewhat more likely to have a mother with
no high-school degree. Consequently, one
should be more cautious about interpreting
the Head Start results.

In all of our regressions, we also included a
wide range of demographic variables, includ-
ing gender, race and/or ethnicity, school lunch
eligibility, mother’s education, whether the
child lives with his or her biological father, and
whether the child has Internet access at home
(9). We handle missing data for three variables
obtained through the parent survey by using
multiple imputation. All of our numbers esti-
mate the effects of treatment on the treated.

The TPS pre-K program has sharply
improved students’ cognitive development.
One way to capture this is to look at the effect
sizes: 0.985 for letter-word identification,
0.743 for spelling, and 0.355 for applied
problems (10). These effect sizes substan-
tially exceed those reported for pre-K pro-
grams generally and are somewhat greater
than those reported for five states with rela-
tively high quality pre-K programs (11, 12).
The effects of the Tulsa Head Start program,
though less spectacular, are also impressive:
0.514 for letter-word identification, 0.334 for
spelling, and 0.369 for applied problems.
These effect sizes exceed those reported for a
national study of Head Start with random
assignment of children (13).

Another way to express program effects is
to convert test score impacts into monthly
equivalents (see chart, page 1723). These gains
are above and beyond those that otherwise
occur through aging and maturation.

The different estimated test effects across
Tulsa pre-K and Tulsa Head Start could be due
to differences in the types of children en-
rolled or to differences in how the programs
function. In order to focus on the latter, we
trim the Head Start sample to include only
children who were eligible for free lunches
(typically children whose family income is

less than 130% of the federal poverty level).
We then trim the pre-K sample to include only
children who were eligible for free lunches
and who participated in a full-day program
(all Head Start children participated in a full-
day program) (14). Even with these modifica-
tions, the two samples differ in the race and/or
ethnicity of the students, although not in other
observable characteristics. We therefore esti-
mate separate program effect sizes for blacks
and Hispanics, for both pre-K and Head Start.
We do not report results for whites or Native
Americans because of small Head Start sam-
ple sizes for these two subgroups.

Focusing on the pre-K population that most
resembles the population of Head Start stu-
dents allows us to better compare the two pro-
grams. There are larger test impacts for chil-
dren who are eligible for free lunch in the TPS
pre-K full-day program compared with those
similarly qualified in the Tulsa Head Start pro-
gram (a full-day program), for both blacks and
Hispanics (fig. S2). The differences are larger
for prereading and prewriting skills than for
premath skills, where the TPS and Head Start
programs are equally effective.

What explains these differences? One
possibility is that the programs attract stu-
dents of different abilities and family cir-
cumstances, even though we condition on
free-lunch eligibility, full-day program, and
race. Another possible explanation may lie
in the differing classroom priorities:
TPS emphasizes letters and sounds more,
whereas Head Start emphasizes fantasy play
more (fig. S3). Our analysis of kindergarten
students who attended the two types of pro-
grams the previous year suggests that these
two variables do help to explain part of the
difference in verbal test score gains between
TPS and Head Start (15). Specif ically,
the Head Start variable explains less of the
variance in letter-word identification and
spelling test scores in a model that includes
these two classroom variables than in a
model that excludes them. This suggests that
the two classroom variables account for
some of the performance gap between TPS
and Head Start. However, we also find that
TPS places more emphasis on math, which
does not translate into higher pre-math test
scores compared to Head Start.

Early childhood education programs in the
United States face enormous challenges. The
overwhelming majority of Head Start pro-
gram participants are poor, and many Head
Start children face additional risk factors,
such as a single-parent home or a home where
English is not the primary language spoken.
Pre-K programs targeted to poor or otherwise
at-risk children face similar challenges. Even

universally available programs, such as
Oklahoma’s, must cope with the realities of
poor families, fragmented families, and immi-
grant families.

Against this backdrop, it is instructive to
compare the potency of program participation
variables with that of other variables in our
statistical models. For the TPS model, pro-
gram participation is a more powerful predic-
tor of prereading and prewriting test score out-
comes than gender, race and/or ethnicity, free
lunch eligibility, mother’s education, or
whether the biological father lives at home
(fig. S4). For the Head Start model, program
participation is a more powerful predictor of
premath outcomes than gender, free lunch eli-
gibility, mother’s education, or whether the
biological father lives at home (fig. S5). Early
childhood education can therefore make a big
difference for short-term test scores, substan-
tially muting the negative effects of family and
environmental risk factors.
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