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Preschool improves children’s kindergarten readiness, but the cognitive outcomes of preschool enrollees and
nonenrollees tend to converge partially or fully in elementary school. In older programs, most of this conver-
gence occurs in kindergarten (Li et al., 2016), but evidence from today’s programs is sparse. Using data on
4,971 children who applied to the Boston Public School Prekindergarten program and a quasi-experimental
approach, we examine convergence in kindergarten through third grade (K-3) literacy outcomes of prekinder-
garten enrollees and nonenrollees. Consistent with previous literature, most of the convergence in K-3 literacy
outcomes occurred in kindergarten. Our findings suggest that detailed investigations into the kindergarten
teaching and learning context may be particularly important for solving the widely noted preschool conver-
gence pattern.

Postprogram differences in cognitive outcomes
between preschool enrollees and nonenrollees
shrink in elementary school, sometimes partially
and sometimes fully. This convergence pattern is
consistent across older and recent preschool studies
in the United States, and in contexts in which the
benefits of preschool attendance are detected later
in the life course (Yoshikawa, Weiland, & Brooks-
Gunn, 2016). Existing research shows that much of
this convergence occurs very early in elementary
school. For example, a recent meta-analysis found
that about half of the eventual convergence on cog-
nitive outcomes occurs during kindergarten (i.e.,
ages 5–6) and then by about half again by the end
of second grade (Li et al., 2016).

However, most of this evidence is drawn from
relatively small programs from decades ago when
alternative options were different from today’s and

when parents of all income levels invested less time
and money in their children’s learning (Bassok,
Finch, Lee, Reardon, & Waldfogel, 2016). Kinder-
garten in the United States has changed markedly
as well. As documented in Bassok, Latham, and
Rorem (2016), today’s kindergarten teachers hold
higher academic expectations for children, devote
more time to advanced literacy and math content,
use a more teacher-directed approach, and devote
less time to other learning domains (e.g., science,
music, art) compared to kindergarten teachers from
just a decade earlier. The consequences of these
changes are ambiguous in terms of their effects on
convergence patterns. Today’s home and kinder-
garten contexts may now be better poised to build
on preschool enrollees’ enhanced skills and knowl-
edge (sustaining more of the preschool boost) or to
compensate for any gaps in the skills and knowl-
edge of nonenrollees (contributing to faster conver-
gence).

Evidence on convergence so far from more recent
large-scale programs is sparse, but in two of the lar-
gest and most rigorous recent studies, convergence
was particularly rapid. In the experimental Head
Start Impact Study, there were positive and
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statistically significant impacts on children’s lan-
guage and literacy skills at the end of the preschool
year (.09 to .25 SDs; Puma et al., 2012). By the end
of kindergarten, benefits on the same skills had
declined to �.02 to .06 SDs and treatment-control
differences were no longer statistically significant—
a faster rate of decay than found in the overall liter-
ature. Likewise, the Tennessee Voluntary Prekinder-
garten quasi-experimental study found initial
statistically significant benefits for prekindergarten
enrollees (.09 to .41 SDs across language, literacy,
and math) that did not persist through the end of
kindergarten (�.10 to .09 SDs; Lipsey, Farran, &
Hofer, 2015).

In contrast, in a nonexperimental, nationally rep-
resentative study using Early Childhood Longitudi-
nal Study-Kindergarten (ECLS-K) data, differences
favoring preschool enrollees decayed at a slower
rate and mirrored the pattern in the older literature
for both the 1998 and 2010 cohorts in reading and
math. For example, in the 2010 cohort, preschool
enrollees outperformed nonenrollees by .15 SDs in
the fall of kindergarten and by .09 SDs in the
spring of kindergarten—a decline of approximately
40% for reading outcomes (and 54% in math; Bas-
sok, Gibbs, & Latham, 2019). Data on kindergarten
through second-grade (K-2) cognitive outcomes are
not available in most studies of the longitudinal
effects of preschool, including in programs with
particularly strong results from third grade and
beyond (e.g., Barnett, Jung, Youn, & Frede, 2013;
Cascio & Schanzenbach, 2013; Gormley, Phillips, &
Anderson, 2018; Ladd, Muschkin, & Dodge, 2014).

Additional evidence on convergence patterns in
large-scale public preschool programs is important
for understanding the effects of today’s programs
in a changing context, particularly at a time when
children are losing ground in the United States in
fourth-grade reading proficiency (U.S. Department
of Education, Institute of Education Sciences,
National Center for Education Statistics, 2019).
Understanding when enrollee and nonenrollees’ out-
comes converge in the early elementary years may
be useful for understanding how best to build on
the gains from preschool and to boost student
achievement overall.

We add to this nascent literature by exploring
the pattern of convergence between Boston Public
Schools (BPS) Prekindergarten enrollees and chil-
dren who applied to the program but ultimately
did not enroll in 2009–2010 and 2010–2011. In a rig-
orous regression discontinuity study, the program
had meaningful impacts on children’s language,
mathematics, literacy, executive function, and

socioemotional skills at kindergarten entry (the
2008–2009 cohort formed the treatment group; Wei-
land & Yoshikawa, 2013). In a subsequent study of
children who were randomly assigned an offer to
enroll in the program versus not via lotteries for
oversubscribed programs in 2007–2011, there were
no lasting benefits in third grade on retention, spe-
cial education placement, and standardized reading
and math test scores (Weiland et al., 2019). Impor-
tantly, this study sample (children who applied to
oversubscribed programs) represented only 25% of
all appliers and was more advantaged than the full
applicant population. However, quasi-experimental
research using propensity score weighting found a
pattern of small persistent benefits on those same
outcomes for the full sample of children who
enrolled in the program between 2007 and 2011. In
this study, we use K-3 literacy test scores to add to
this set of findings. We explore when and how
rapidly convergence of literacy outcomes occurred
between kindergarten and the end of third grade in
the Boston context.

Method

Setting and Program Details

The BPS Prekindergarten program began in 2005.
In our study years, it was based entirely in the pub-
lic schools, paid teachers on the same scale and
subjected them to the same educational require-
ments (masters degree within 5 years) as K-12
teachers, and used proven curricula (the language
and literacy-focused Opening the World of Learning
curriculum and the mathematics Building Blocks cur-
riculum). It was open to all children in the city,
though demand for seats outstripped supply.

In our study’s focal years in K-2, the district
implemented the literacy curriculum Reading Street
and the mathematics curriculum TERC Investigations
which do not have as strong an evidence base as
the district’s prekindergarten program curricula.
Observational ratings data show that prekinder-
garten classroom instructional quality was mark-
edly higher on average than K-3 instructional
quality (see Weiland et al., 2019).

Sample

Our analytic sample comes from the population
of 4-year-old children who applied to the BPS
Prekindergarten program in 2009–2010 or 2010–
2011 who had at least one K-2 literacy test score
(N = 4,971, or approximately 73% of the full sample
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of appliers). We focus on these two cohorts because
our key literacy outcome measures were collected
most consistently in these years. To be conservative
and in accordance with other Boston Prekinder-
garten studies (Weiland et al., 2019), we defined
program participation as enrolling in at least one
day of BPS Prekindergarten. In all, our sample con-
sists of 3,551 enrollees and 1,420 children who
applied but did not enroll (i.e., nonenrollees). Enrol-
lee children were enrolled 169 days on average
(SD = 31 days) out of a possible 180 days; only 268
enrollee children were enrolled fewer than 150 days
(M = 71 days; SD = 50 days).

As shown in Table 1, the majority of our analytic
sample was eligible for free-or-reduced-price lunch
and either Black or Hispanic. Compared to nonen-
rollees, enrollee children were on average less likely
to be eligible for free-or-reduced-price lunch in
kindergarten (�7 percentage points, p < .001), less
likely to be Hispanic (�13 percentage points,

p < .001) and more likely to be Asian (4 percentage
points, p < .001). Outcome data availability rates
were very similar among enrollees and nonenrollees
in our analytic sample (e.g., missing rates ranged
from 8%–26% across K-2, with small differences in
0.36–7.23 percentage points by enrollment status;
results available upon request).

Outcomes

K-2 Literacy Skills

We use teacher-collected data from the Dynamic
Indicators of Basic Literacy Skills (DIBELS; Good &
Kaminski, 2002; Good et al., 2011). Administered
subtests measured children’s letter knowledge (Let-
ter Naming Fluency; LNF), oral reading fluency
(Oral Reading Fluency; ORF), phonological aware-
ness (Initial Sound Fluency and Phoneme Segmen-
tation Fluency; ISF and PSF), and alphabetic
principle (e.g., letter-sound correspondence and the
ability to blend letters into words; Nonsense Word
Fluency; NWF). These subtests have high reliability
(0.9 or above), are widely used, are sensitive to
intervention effects, and have good concurrent, pre-
dictive, and discriminant validity properties (e.g.,
Biancarosa, Bryk, & Dexter, 2010; Burke, Hagan-
Burke, Kwok, & Parker, 2009; Good et al., 2004,
2011). Additionally, DIBELS subtests have strong
concurrent and predictive validity with the primary
early literacy test used in recent public preschool
program evaluations, the Woodcock-Johnson Letter-
Word Identification subtest (Speece, Mills, Ritchey,
& Hillman, 2003).

As shown in Table 2, BPS teachers administered
different subtests at different time points from K-2,
as the DIBELS is designed to follow children’s
developmental progression in literacy. For example,
ISF is a beginning reading skill measured only in
kindergarten as most children will have mastered
this skill by kindergarten spring. ORF, in contrast,
is not measured until first grade, when it is devel-
opmentally and instructionally expected for most
students.

The district switched from using the DIBELS
Sixth Edition to the DIBELS Next in 2012–2013,
when our second cohort was in first grade. LNF
and PSF subtests that children took in first-grade
fall are equatable across versions but the ORF sub-
tests are not (Good et al., 2011). For this reason, we
do not combine the first-grade end-of-year ORF
scores for the two cohorts. Note that although math
was also a focal domain of the prekindergarten pro-
gram, data on children’s K-2 math skills are not

Table 1
Background Characteristics of Boston Prekindergarten Enrollees Versus
Nonenrollees

Did not
enroll Enrolled Difference

Age (PK year) 4.52 4.53 0.01
(0.09)

Eligible for subdized
lunch

77.03 69.90 �7.13***
(1.31)

% Male 51.48 50.07 �1.41
(1.59)

% Black 26.87 28.34 �1.47
(1.30)

% Hispanic 55.60 42.23 �13.37***
(1.48)

% Asian 4.61 8.86 4.25***
(0.78)

% Mixed/other 2.35 2.72 0.37
(0.51)

Home language- %
Spanish

32.09 30.85 �1.24
(1.35)

Home language- % other 19.36 21.65 2.29
(1.25)

Country of origin- % USA 92.80 95.13 2.33**
(0.72)

PK eligible year 2010 53.47 49.92 �3.55*
(1.59)

Note. Means were estimated using OLS models with fixed effects
for the school each student lived closest to in their first Boston
Public Schools year. Statistical significance levels are indicated
as: *** = .1%; ** = 1%; * = 5%. Standard errors in parentheses.
N for full sample was ~4,971 (N enrollees = 3,551, N nonen-
rollees = 1,420).
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available in these years (we discuss this limitation
further in the Discussion section).

Third-Grade Standardized Reading Scores

Our 2009–2010 cohort took the Massachusetts
Comprehensive Assessment System in third grade,
the test used for state accountability purposes in
Massachusetts (see Weiland et al., 2019 for psycho-
metric details). In 2015, all but two schools in BPS
chose to administer a new test based on Common
Core standards, the Partnership for Assessment of
Readiness for College and Careers assessment. We
use students’ English Language Arts scores from
these tests. To pool them, we followed the state’s
recommendations and standardized students’ esti-
mated theta (i.e., IRT) scores (Massachusetts
Department of Elementary & Secondary Education,
2016).

Covariates

Using administrative records and following other
preschool studies (Clements, Sarama, Spitler, Lange,

& Wolfe, 2011; Wong, Cook, Barnett, & Jung, 2008),
we constructed a set of student-level covariates. We
captured students’ race/ethnicity using a set of
dichotomous variables that identified whether a
student was Asian, Black, Hispanic, White, or
mixed/other. Similarly, we used a set of dichoto-
mous variables to identify whether the student’s
home language was English only, Spanish, or
another language. Using student birthdates, we cal-
culated students’ age as of September 1 in their
prekindergarten application year. We also created
dichotomous variables that identified each student’s
eligibility for free-or-reduced-price lunch in
prekindergarten or kindergarten; whether the stu-
dent was male; and whether the student’s country
of origin was the United States. Finally, we identi-
fied which school they lived closest to in their first
BPS year as a proxy for home neighborhood.

Analytic Approach

We used a propensity-score weighting approach
to estimate the relationship between BPS prekinder-
garten enrollment and our key K-3 literacy

Table 2
Descriptive Statistics for K-3 Outcomes by Enrollee Status

M SD M SD

Fall kindergarten Spring kindergarten
ISF PSF
Nonenrollee 11.93 9.83 Nonenrollee 36.77 16.71
Enrollee 15.46 13.25 Enrollee 39.56 15.59

LNF NWF
Nonenrollee 17.66 15.23 Nonenrollee 34.02 21.26
Enrollee 25.66 15.03 Enrollee 38.76 22.13

Fall first grade Spring first grade
LNF ORF (Cohort 1)
Nonenrollee 42.35 16.88 Nonenrollee 60.10 35.81
Enrollee 46.71 16.87 Enrollee 69.31 39.16

PSF DORF (Cohort 2)
Nonenrollee 33.27 17.41 Nonenrollee 57.34 36.12
Enrollee 35.86 15.84 Enrollee 64.81 35.91

Fall second grade Spring second grade
ORF DORF
Nonenrollee 59.00 34.38 Nonenrollee 94.75 39.12
Enrollee 67.16 35.66 Enrollee 101.63 39.08

Spring third grade
ELA

Nonenrollee 0.08 0.99
Enrollee 0.25 0.95

Note. Raw scores for Dynamic Indicators of Basic Literacy Skills (DIBELS) subtests and z-scored third-grade standardized test scores
are shown. LNF = Letter Naming Fluency; ISF = Initial Sound Fluency; PSF = Phoneme Segmentation Fluency; ORF = Oral Reading
Fluency (DIBELS 6th ed.); DORF = Oral Reading Fluency (DIBELS NEXT); ELA = Massachusetts Comprehensive Assessment System/
Partnership for Assessment of Readiness for College and Careers English Language Arts.
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outcomes, adjusting for observable selection into
enrolling in the program. Specifically, we use a
logit model to predict the probability that a student
would enroll in BPS prekindergarten conditional on
their background characteristics, their cohort year,
and home neighborhood in their first BPS year. We
then inverted these propensities to obtain an
inverse probability weight (IPW) that we used in
our subsequent linear regression analysis to adjust
for selection into the program. This approach to
propensity score analysis tends to lead to less data
loss than other propensity score approaches
(Imbens & Wooldridge, 2009; Murnane & Willett,
2010).

The covariate differences between prekinder-
garten enrollees and nonenrollees shown in Table 1
were greatly reduced using IPW (e.g., the standard-
ized raw difference on the percent of enrollee and
nonenrollee students who were Hispanic and took
the kindergarten fall LNF was �0.32 and the
weighted difference was �0.01; results available
upon request). Across outcomes and time points,
no weighted covariate difference across the two
groups was above .1 SD, the standard threshold in
the field (Imbens & Rubin, 2015).

In addition to the IPW, our regression equa-
tion included, by reading outcome, a Boston
Prekindergarten enrollment indicator, child covari-
ates (gender, race/ethnicity, free-or-reduced-price
lunch, home language, country of origin, cohort),
and fixed effects for school they lived closest to in
their first BPS year (as a proxy for home neighbor-
hood). Note that, as explained earlier, our reading
outcomes changed over time, following the devel-
opmental continuum for literacy in these years
(Good et al., 2011). For analytic simplicity, we did
not impute covariates in our IPW work (115 chil-
dren—about 2%—were missing at least one covari-
ate value).

Counterfactual

Information on the before-kindergarten settings
of nonenrollee children (i.e., the counterfactual to
which BPS Prekindergarten is being compared) was
not available. However, we do have parent-re-
ported data on the before-kindergarten settings for
nonenrollee children in the two prior cohorts (i.e.,
2007–2008 and 2008–2009). Although imperfect, this
information helps to clarify to what Boston
Prekindergarten is likely being compared in this
study. In the 2007–2008 and 2008–2009 cohorts,
76% of prekindergarten nonenrollees enrolled in
another center-based program, 6% were in family

daycare, and 18% percent were at home. Of those
in center-based care, 37% were in private centers,
26% in Head Start, 7% in charter schools, and 6%
in other non-BPS public settings. Accordingly, Bos-
ton Prekindergarten in our study (covering the
2009–2010 and 2010–2011 cohorts) is likely being
compared to a mixed counterfactual, in which the
majority of children likely enrolled in other pre-
school programs. For details on counterfactual data
in the two prior cohorts, see Weiland et al. (2019).

Results

In Table 2, we display descriptive statistics for our
K-3 outcomes. Enrollees scored higher than nonen-
rollees at all time points. On subtests taken at mul-
tiple time points, later test scores are generally
higher than earlier test scores for both groups,
reflecting reading skill development over time. For
example, enrollees scored 25.66 points on the LNF
subtest in kindergarten fall and 46.71 points on the
LNF subtest in first-grade fall. The exception is the
PSF; in both groups and cohorts, children scored
higher in kindergarten spring than in first-grade
fall. However, this is our only spring-to-fall com-
parison on the same test and the lower scores in fall
might be due to summer learning loss.

Figure 1 plots the estimated differences between
prekindergarten enrollees and nonenrollees on our
outcomes of interest grouped by the time of the
assessment. We report these differences in standard
deviation units. All differences were statistically sig-
nificant (p < .001) except DORF in spring of Grades
1 and 2. In kindergarten fall, Boston Prekinder-
garten enrollees outscored nonenrollees on the LNF
subtest by .44 SD and on the ISF subtest by .26 SD.
By the end of kindergarten spring, differences were
considerably smaller .17 SD (PSF) and .17 SD
(NWF). Grade 1 results were similar in magnitude
for two of four subtests (.17 SD for fall LNF and
spring ORF). The two other Grade 1 subtests (fall
PSF and spring DORF) and the two Grade 2 sub-
tests (fall ORF and spring DORF) were in the 0.06–
0.09 range. In third grade, the difference between
Boston Prekindergarten enrollees and nonenrollees
was .10 SD on the state standardized reading
assessment.

Robustness Checks

To probe the robustness of our results, we refit
our primary models: (a) using a threshold of
150 days for defining prekindergarten enrollment
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given the distribution in our data (e.g., 92.5% enrol-
lees were enrolled for at least 150 days); (b) using
OLS and imputing missing covariate data; (c) using
fixed effects for school most attended in kinder-
garten; and (d) restricting our sample only to chil-
dren with nonmissing outcome data on all outcome
measures across K-3 (59% of the analytic sample).
The pattern of results was stable across models
(available upon request).

Discussion

Consistent with prior literature (Li et al., 2016),
most of the test score convergence in our sample
appears to have occurred during the kindergarten
year. At kindergarten entry, Boston Prekindergarten
enrollees scored .44 SD higher than nonenrollees.
By the spring of kindergarten, differences had
declined by about 60% (.17 SD for PSF and NWF).
Interestingly, the second part of the broader pattern
in preschool literature—that after kindergarten, the
preschool advantage declines by about half again

by the end of second grade (Li et al., 2016)—held
for two subtests in Grade 1 and for the two Grade
2 subtests. But for two other subtests, Grade 1 mag-
nitudes were identical to kindergarten spring mag-
nitudes. Bassok et al. (2019) also found deviation
from the broader pattern—for example, a decline of
approximately half in reading and math differences
between preschool enrollees and nonenrollees in the
2010 ECLS-K cohort and very little decline in these
differences from end of kindergarten to end of first
grade.

Overall, the convergence rates in our study and
in Bassok et al. (2019) are markedly slower than
those in the recent Head Start Impact Study and
Tennessee Prekindergarten study (Lipsey et al.,
2015; Puma et al., 2012) in which the effects present
at the end of the preschool year had declined to
zero by the end of kindergarten. Differences in
results could be due to the different student popu-
lations. The Head Start and Tennessee programs
included only children from low-income house-
holds, whereas the programs studied in ours and
Bassok and colleagues’ studies were not income-

Figure 1. Associations between Boston Prekindergarten enrollment and children’s K-2 literacy scores and Grade 3 standardized test
scores.
Note. LNF = Letter Naming Fluency; ISF = Initial Sound Fluency; PSF = Phoneme Segmentation Fluency; ORF = Oral Reading Fluency
(DIBELS 6th Edition); DORF = Oral Reading Fluency (DIBELS NEXT); ELA = Massachusetts Comprehensive Assessment System/Part-
nership for Assessment of Readiness for College and Careers English Language Arts; DIBELS = Dynamic Indicators of Basic Literacy
Skills. Grade 1 Spring models were fit separately for Cohorts 3 and 4 because the ORF and DORF subtests are not equatable (Cohort 3
took the ORF and Cohort 4, the DORF, in Grade 1). ELA models were restricted to children who had at least one non-missing DIBELS
subtest score. Estimates with corresponding confidence intervals that do not cross zero are statistically significant at the p < .001 level.
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limited. Although children from low-income fami-
lies benefit more from public preschool programs
than their peers (Yoshikawa et al., 2016), little is
known about how or why convergence patterns dif-
fer by family income as older studies tended to
include only children from low-income families.
Another possibility is that differences in findings
could be due to measurement. The Head Start and
Tennessee studies relied primarily on the Wood-
cock-Johnson, a general achievement measure. We
used the DIBELS and Bassok and colleagues used
an ECLS-specific test that assessed children’s basic
reading skills like letter recognition, along with
vocabulary and listening comprehension. It is possi-
ble that the measures we and Bassok and col-
leagues used may better capture the specific skills
targeted in P-2 instruction.

Our results have several important limitations.
Prekindergarten enrollment was not randomly
assigned. Helpfully, administrative records allowed
us to identify our sample as appliers to Boston
Prekindergarten in the relevant years; in contrast,
longitudinal nonexperimental studies of prekinder-
garten programs tend to lack information on
applier behavior and instead all compare children
enrolled in a given system K+, regardless of
whether they applied to prekindergarten (e.g., Bar-
nett et al., 2013; Jung, Barnett, Hustedt, & Francis,
2013; Phillips et al., 2017). Limiting our sample to
appliers likely helped to reduce selection bias con-
cerns to some degree. We also took steps (e.g., IPW
and neighborhood fixed effects) to mitigate selec-
tion bias. However, our covariates were relatively
coarse particularly compared to some other recent
prekindergarten studies that have used the propen-
sity scores approach (e.g., Gormley et al., 2018; Lip-
sey et al., 2015; Phillips, Anderson, & Gormley,
2018) and lacked important measures such as rich-
ness of the home literacy environment. Selection
bias thus could have played a role in our results. It
is worth noting that the beginning-of-kindergarten
difference between enrollees and nonenrollees on
the LNF test in this study (.44 SD) is remarkably
close to estimates of the program’s impact on liter-
acy skills in the previous RD study of the pro-
gram’s 2008–2009 cohort (.47–.62 SD; Weiland &
Yoshikawa, 2013). Accordingly, we view it as unli-
kely that our results are due entirely to selection
bias. But given our study’s design, we interpret our
results as associations and not causal estimates.

In addition, 27% of appliers to Boston Prekinder-
garten had no DIBELS scores available, primarily
because of nonenrollment in BPS in the K-2 years,
and are excluded from our study. Appliers with

DIBELS scores were more likely to be eligible for
free-or-reduced-price lunch than appliers without
(72% compared with 40%), more likely to be His-
panic (46% compared with 38%) and more likely to
speak Spanish at home (31% compared with 26%).
This selection into BPS limits the external validity
of our results accordingly. Finally, the DIBELS does
not tap the full range of reading skills children
must master to become strong readers (Snow &
Matthews, 2016). More work is needed on a
broader range of skills, in literacy and in other
domains, to inform our understanding of when and
how rapidly convergence between preschool enrol-
lees and nonenrollees occurs.

Despite these limitations, our findings have two
major implications. First, in our study and more
broadly, kindergarten appears to be the key period
for convergence on cognitive skills for prekinder-
garten enrollees. This finding is consistent with the
older pattern in the literature (Li et al., 2016) but is
an important addition to the evidence base given
that kindergarten has changed considerably over
the last 15 years (Bassok, Finch, et al., 2016). Kin-
dergarten has become more academic overall and
thus is poised to either better build on gains from
preschool or, alternatively, to catch up preschool
nonenrollees. Our results add to findings from prior
studies (Li et al., 2016) that point to the kinder-
garten teaching and learning context as particularly
important for understanding and stemming conver-
gence. For example, Engels, Claessens, and Finch
(2013) found that kindergarten teachers tend to
teach math material that the majority of students
have already mastered and generally do not differ-
entiate instruction. This may have been the case in
Boston in our study years, according to a curricu-
lum review (McCormick, Hsueh, Weiland, & Ban-
ger, 2017). More such studies are needed. And
finally, though there is significant policy and practi-
tioner attention on the prekindergarten through
third-grade continuum, there are no proven P-3
models (McCormick et al., 2017; Stipek, Clements,
Coburn, Franke, & Farran, 2017). Our results pro-
vide further fodder for the urgency of developing
and testing P-3 models.
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