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In the spring of 2020, COVID-19 arrived in the United 
States, closing school buildings and disrupting the education 
of millions of students. Teachers rapidly pivoted to remote 

instruction with little time to prepare and meager resources. 
While researchers projected major impacts on educational out-
comes for all children, the effects of closures on young children 
attending public pre-K programs were of particular concern. 
Public pre-K programs support a large percentage of 4-year-olds 
nationwide, with many states prioritizing enrollment for chil-
dren from low-income families or those with disabilities. Public 
pre-K is intended to improve “school readiness,” with a special 
focus on narrowing opportunity gaps. However, implementing 
pre-K remotely during school closures was challenging, with 
teachers reporting difficulties with student attendance and 
engagement (Bassok et al., 2021). School closures therefore  
may have had an especially negative impact on our youngest 
learners, but little research currently exists that examines the 
nature and extent of the academic impacts of COVID on pre-K 
learners.

Questions about what happens when state-funded pre-K 
classrooms close also have broader implications. In recent years, 

debates have swirled over the efficacy of state-funded pre-K pro-
grams, including concerns that the impacts of large-scale pro-
grams are not as substantial as early studies conducted in smaller, 
higher quality pre-K settings (Meloy et al., 2019). There is also 
growing evidence that the positive impacts of state-funded pre-K 
“fade out” over time, with initial academic benefits for pre-K 
attenders disappearing or even reversing in elementary school 
(e.g., Durkin et al., 2022). In the present article, we use COVID-
19 school closures as a natural experiment, comparing academic 
outcomes for a typical pre-K year to one in which children 
missed a quarter of the school year due to COVID-19, to further 
advance the literature on the dosage and efficacy of state-funded 
pre-K programs.

We address the following research questions:

Research Question 1: Were pre-K children’s language and lit-
eracy outcomes at kindergarten (K) entry impacted by 
COVID-related school closures in spring 2020? Did 
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children who spent a full year in state-funded pre-K have 
better language and literacy scores than children who 
missed a quarter of the pre-K year?

Research Question 2: Did COVID-related impacts vary across 
different language and literacy skills?

Research Question 3: Were COVID-related impacts moder-
ated by child demographic characteristics (i.e., race/eth-
nicity, socioeconomic status, and disability status)?

Background

Impacts of COVID on Young Children’s  
Academic Outcomes

Research on the academic impacts of COVID-19 on young chil-
dren in Fall 2020 is sparse.1 While available reports have been 
crucially important for guiding decision-making, many of these 
analyses are not peer reviewed and have significant methodologi-
cal weaknesses (Ho, 2021). Additionally, nearly all studies focus 
on older children, drawing on national databases of standardized 
tests that are unavailable for pre-K learners. Considered as a 
whole, these studies reveal that the academic impacts of COVID 
were somewhat smaller than initially projected, with an early 
meta-analysis finding that students’ test scores were 0.15 SD 
lower across grades and subject areas than in previous years 
(Storey & Zhang, 2021). Student achievement in math declined 
more than in reading (Kuhfeld et al., 2022), with relatively small 
negative impacts on reading skills (e.g., 1.5% more students 
placing below grade level in reading; Curriculum Associates, 
2020). In fact, some studies found that students’ reading achieve-
ment was not negatively impacted by school closures in fall 2020 
in the youngest grades (e.g., Renaissance Learning, 2020). High-
poverty schools and those with larger percentages of minoritized 
students experienced the largest declines in reading (Curriculum 
Associates, 2020; Patarapichayatham et al., 2021).

To date, there are only a small handful of studies that specifi-
cally examine COVID impacts for pre-K children. One analysis 
found that 9.3% more Virginia kindergarteners were identified 
as at risk for reading difficulties in fall 2020 compared to fall 
2019 (McGinty et al., 2021). Another report from Texas found 
that learning trajectories were flat from March 2020 to fall 2020 
for rising kindergarteners (Patarapichayatham et al., 2021)

Studies conducted with fall 2020 data come with several 
important caveats and cautions. The population of students 
tested was often not comparable to prior years, with low partici-
pation rates overall and more missing data for students who were 
also more at risk of negative impacts due to COVID (e.g., stu-
dents of color; Kuhfeld et al., 2022). Many students also took 
assessments remotely, and the validity of these data has been 
called into question, particularly for K–2 learners who likely 
received assistance from caregivers (Kilbride et al., 2022; Kuhfeld 
et al., 2020). One nationwide study found a clear “at-home 
advantage” for remote testing in fall 2020: Students testing in 
school scored two or more grade levels below their current grade, 
whereas students testing remotely actually outperformed pre-
pandemic averages (Huff, 2020).

The present study addresses many of the limitations of prior 
work. Our test participation rate was high: 87% of the children 

who attended Florida Voluntary Pre-K (FL-VPK) in our partner 
school district in 2019–2020 also took the kindergarten screen-
ing assessment in fall 2020 (compared to a 94% participation 
rate for a pre-COVID cohort). Missing data in our sample do 
not appear to disproportionately represent at-risk children, and 
the missing patterns are similar to pre-COVID data. Unlike pre-
vious descriptive studies, our study design and analytic approach 
allow for causal inferences: We compare a pre-COVID cohort to 
the COVID cohort using propensity scores to match children 
between cohorts and adjust for selection bias, thereby mimick-
ing an experimental design. Finally, no remote testing was per-
mitted in our sample, and therefore our data are more comparable 
to pre-COVID data and not subject to many of the biases found 
in remote testing data.

Impacts of State-Funded Pre-K on Children’s Language 
and Literacy Development

Investigating COVID-related impacts on pre-K learners also has 
implications for research on the efficacy of public pre-K pro-
grams. Public pre-K is typically, but not exclusively, funded by 
individual states, with wide variations nationwide in both the 
funding and the quality of programs (Friedman-Krauss et al., 
2020). The present study uses data from Florida, which offers 
half-day pre-K to all 4-year-olds through their FL-VPK pro-
gram, which operates in both public schools and community-
based settings. The FL-VPK program is notable for its wide 
reach, with free pre-K available to all 4-year-old Florida children, 
and an actual participation rate of 72% (Friedman-Krauss et al., 
2020). However, the FL-VPK program also meets fewer quality 
standards (e.g., professional development, curriculum supports) 
than nearly any other state-funded pre-K program (Friedman-
Krauss et al., 2020). Research on FL-VPK’s long-term efficacy 
found that attending VPK had no impact on the likelihood of 
children completing third grade on time (Miller & Bassok, 
2019). Other rigorous evidence on the shorter term academic 
impacts of FL-VPK is scant (e.g., Meloy et al., 2019). Therefore, 
it remains an open question whether an investment in universal 
access to pre-K such as Florida’s leads to better academic out-
comes for children at kindergarten entry if quality safeguards are 
not also put into place.

Studies that have examined the impact of other state pre-K 
programs on language and literacy have nearly all found positive 
impacts in the short term, with children attending pre-K outper-
forming nonattenders upon program completion (Barnett et al., 
2018; Meloy et al., 2019). Larger positive impacts are more con-
sistently found for code-based, constrained skills (e.g., letter 
identification; d = 1.10, Barnett et al., 2018) compared to lan-
guage-based, unconstrained skills (e.g., vocabulary; d = 0.24, 
Barnett et al., 2018). However, the magnitude of effects varies 
considerably based on the quality of programs (van Huizen & 
Plantenga, 2018), with factors such as the comprehensiveness of 
instructional support associated with more positive outcomes 
(Johnson et al., 2016). The beneficial effects of public pre-K on 
academic skills also vary by subgroup, with larger impacts for 
Hispanic/Latino and Black children and children with disabili-
ties (Huang et al., 2012).
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The strongest design for evaluating program efficacy is a ran-
domized control trial (RCT) in which children are randomly 
assigned to attend either the pre-K program being evaluated or a 
comparison group. However, RCTs are often not feasible, espe-
cially for universal pre-K programs like Florida’s. The main body 
of pre-K evaluation research uses regression discontinuity designs 
based on age cutoffs, but this design has been critiqued as subject 
to multiple biases (Lipsey et al., 2015). In the present article, we 
use COVID school closures as a natural experiment to estimate 
the impact of FL-VPK on language and literacy. We use the pre-
COVID cohort, who received a full year of pre-K, as our pre-K 
group and the COVID cohort, who missed a quarter of the 
pre-K year, as our comparison group. COVID school closures 
approximate a true experiment because the assignment of chil-
dren to either group (i.e., a regular year or a year interrupted by 
COVID) was random (Dunning, 2012). School closures resulted 
from the exogenous factor of the COVID virus, and participants 
could not influence their “assignment” to attend pre-K during 
either a typical year or a COVID-interrupted year. Therefore, 
differences in outcomes between the two groups can be attrib-
uted to school closures. A careful comparison of pre- and post-
COVID data, then, presents a unique opportunity to investigate 
the impacts of in-person FL-VPK. Based on the average effect 
size for state-funded pre-K programs for literacy (d = 1.10) and 
language (d = 0.20; Barnett et al., 2018), we hypothesized that 
the COVID cohort would show a reduction of at least 0.275 SD 
in literacy skills (one quarter of average effect sizes) and a small 
reduction in language effect sizes (d = 0.05) compared to the 
pre-COVID cohort.

Data and Method

The current article draws on data collected by a large school dis-
trict (“Sunnyside”) in west-central Florida with schools in both 
urban and suburban areas. Our project examines children who 
attended VPKs located in public elementary schools. Using VPK 
data from public elementary schools presents several advantages. 
Approximately 60% of all state-funded pre-K programs are situ-
ated within public elementary schools (Johnson et al., 2022), 
and as such, the public VPKs we examine here may be compa-
rable to those programs with similar profiles (see Friedman-
Krauss et al., 2020). Additionally, while states typically cannot 
connect pre-K data to elementary school data, VPKs located in 
public elementary schools assign children an ID number at 
pre-K entry that is used into elementary school. These longitudi-
nal data allow us to more accurately estimate the impacts of 
COVID school closures. Finally, FL-VPKs situated in public 
schools are often regarded as higher quality than those situated 
in community settings, making our sample a “best-case scenario” 
for FL-VPK classrooms.

Sample

Our data set includes two cohorts of children from 89 schools. 
The pre-COVID cohort attended FL-VPK in the Sunnyside 
school district in 2016–2017 (n = 1,211), and the COVID 
cohort attended FL-VPK in Sunnyside in 2019–2020 (n = 
1,167). All children who attended FL-VPK in Sunnyside schools 

during these years and who had VPK assessment data were 
included in our sample (see Table 1).

Sunnyside schools were closed on March 16, 2020, due to 
COVID-19 and remained closed for the remainder of the school 
year. Children in the COVID cohort missed 47 of 180 instruc-
tional days, approximately 26% of the pre-K school year. Remote 
instruction began at the end of March, was conducted for the 
remainder of the school year, and included optional live online 
sessions with teachers, recorded lessons, and worksheets/learning 
resources sent home.

Pre-K and Kindergarten Literacy Skills

Voluntary Pre-K assessment. The state of Florida requires that 
voluntary pre-K (VPK) providers administer the VPK assess-
ment, a progress monitoring measure for early academic skills, at 
the beginning (AP1), middle (AP2), and end (AP3) of the pre-K 
year. The VPK assessment is aligned with Florida early learning 
standards and measures skills in four domains: oral language, 
phonological awareness, print knowledge, and mathematics. 
Teachers administer the VPK assessment one-on-one with chil-
dren. Because the present project focuses on language and liter-
acy development, we use data only for each of the first three 
domains. Children are assigned a separate score for each domain, 
with 1 point given for each item answered correctly: Print 
Knowledge (0–12), Phonological Awareness (0–14), and Oral 
Language/Vocabulary (0–22). The VPK assessment has moder-
ate to high internal consistency and test-retest reliability (for our 
study sample, McDonald's ω = .74 for AP1, .78 for AP2; Cron-
bach’s α = .71 for AP1, .77 for AP2). Although these alpha 
values are within an acceptable range (i.e., over .70; Tavakol & 
Dennick, 2011), readers should be aware of the moderate reli-
ability of the VPK assessment.

Florida Kindergarten Readiness Screener. All kindergarteners in 
Florida public schools are assessed for school readiness within 
the first 30 days of school, a process termed the Florida Kinder-
garten Readiness Screener (FLKRS). The Star Early Literacy 
assessment is currently used for this screening process (FLKRS/
Star) and is an online, adaptive measure that children complete 
independently. Children receive a scaled score ranging from 300 
to 900 based on the difficulty of items and their responses. A 
score of 500 or above indicates that children are academically 
“ready” for kindergarten. The FLKRS/Star consists of 10 subdo-
mains, nine of which measure language and literacy skills (see 
Table 3) and one that measures early numeracy. Each of these 
subdomains contributes to the overall scaled score. We examine 
the nine language and literacy subdomains separately in our 
analyses for Research Question 2. The FLKRS/Star has high reli-
ability (Cronbach’s α = .96, McDonald's ω =.98 with the study 
sample).

All children in both the pre-COVID cohort and the COVID 
cohort took the FLKRS/Star assessment at school: No remote 
administration was permitted. Children in the COVID cohort 
were given the option to attend kindergarten either virtually or 
in person in fall 2020. Children who attended kindergarten in 
person (n = 667) took the FLKRS/Star as part of their typical 
school day. Children who attended kindergarten remotely (n = 
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500) were asked to come in to take the FLKRS/Star at school. A 
small percentage of remote learning kindergarteners did not take 
the FLKRS/Star (11% of remote learners), with a slightly larger 
percentage of in-person kindergarteners missing the test (14% of 
in-person learners): The difference was not statistically signifi-
cant, χ2(1) = 1.65, p = .22. In addition, mean FLKRS/Star 
scores were not different between in-person and online learners, 
t(978) = 0.65, p = .51.

Child Demographic Characteristics

We include several child-level variables in our analysis, including 
gender, race/ethnicity, the primary home language of the child’s 
parent(s), free/reduced price lunch (FRPL) status, disability sta-
tus, 504 Plan eligibility (i.e., qualifying for academic accommo-
dations), and children designated as dual language learners 
(DLLs) by their school. Demographic variables in our data set 
were collected during the VPK year and updated in kindergarten 
if necessary. For the variables of disability status and FRPL, some 
children’s categories changed over time, so we report variables at 
two time points (VPK and end of kindergarten). All VPK child 
variables were used as covariates in the propensity score analysis.

Analytic Plan

Before we compared the two cohorts with respect to their lan-
guage and literacy skills, we conducted missing data analysis by 
cohort to investigate whether COVID-19 made any impact on 
the number and demographic makeup of students taking the 
FLKRS/Star. We also conducted a series of preliminary analysis 
(e.g., examining differences in demographics and test scores 
between cohorts using chi-square tests and t tests). Under the 
assumption of missing at random (missingness as a function of the 
observed data but not the missing data; Rubin, 1976), multiple 
imputation by chained equations was performed 30 times (m = 
30) using the mice package (Van Buuren, 2021) in R to impute 
the missing data in the covariates and the FLKRS/Star scores.

To address the research questions, which investigate the 
impact of disruptions to state-funded pre-K on language and 
literacy development at kindergarten entry, we used propensity 
score matching (PSM; Rosenbaum & Rubin, 1983). PSM allows 
us to compare the COVID cohort with their counterfactual 
cohort who had not experienced school closures (the pre-
COVID cohort). We matched the COVID cohort and pre-
COVID cohort children on demographics and all available 
pre-K literacy assessment (VPK) scores and then compared 
matched children with respect to their language and literacy 
scores at kindergarten entry (FLKRS/Star). Ideally, PSM reduces 
selection bias and yields an unbiased estimate of treatment effect 
(Thoemmes & Kim, 2011).

We first estimated the propensity scores (the probability that 
a child belonged to the treatment condition) using a logistic 
regression with the cohort membership as a binary outcome and 
VPK covariates and their interactions as predictors (Green & 
Stuart, 2014). Furthermore, we included dummy-coded school 
variables as fixed effects to account for the clustered structure of 
the data (Arpino & Cannas, 2015). We then implemented the 
propensity scores through full matching with a caliper of 0.03 

(Hansen, 2004), which has previously been shown to be effective 
at reducing bias due to confounding (Stuart & Green, 2008). 
We further specified the average treatment effect on the treated 
as the target estimand because we are interested in the impact of 
school disruption on the random COVID cohort student. We 
diagnosed the covariate balance through a visual evaluation of 
the area of common support using a kernel density plot, and 
absolute standardized mean differences with a cutoff value of 
0.25 SD (Stuart, 2010; Thoemmes & Kim, 2011). Lastly, we 
estimated the cohort difference and its standard error with 
matched data sets using a linear regression model. We built a 
doubly-robust model (Shadish & Steiner, 2010) in which we 
included the demographic and VPK assessment variables to 
make an additional covariance adjustment. Note that we con-
ducted PSM with each of 30 imputed data sets and pooled the 
results using the MatchThem package (Pishgar et al, 2021) in R 
to arrive at a single set of coefficient and standard error estimates 
from the imputed data sets.

To address Research Question 2, we compared the two 
cohorts for each of nine subscales of the FLKRS/Star. The treat-
ment effect was estimated in the same way as in Research 
Question 1. To investigate whether preschool disruptions made 
differential impacts on subgroups of children such as those who 
received FRPL (Research Question 3), we tested the interaction 
effects between these demographic variables and cohort (Green 
& Stuart, 2014).

Results

Preliminary Analysis

No substantial differences were found in the patterns of missing-
ness between pre-COVID and COVID cohorts (for the results 
of missing data analysis, see Table S1, available on the journal 
website). Child demographics were generally also comparable 
between cohorts (Table 1), although the number of children 
with disabilities who were given an individualized education 
program (IEP) showed substantial variation between cohorts, 
with 89% of students in the COVID cohort categorized as “no 
disability” in kindergarten compared to 66% in the pre-COVID 
cohort. Student test scores were then compared between cohorts 
without any adjustment (no covariates controlled for). The inde-
pendent sample t tests suggested that there were statistically sig-
nificant mean differences between the pre-COVID cohort and 
COVID cohort across all VPK scores and FLKRS/Star scores 
(Table 2) favoring the COVID cohort. In addition, several two-
way analyses of variance were performed to evaluate the interac-
tion effect between cohort membership and the demographic 
variables on the FLKRS/Star scores without controlling for any 
covariates. None of the interaction effects was found to be statis-
tically significant. In other words, the difference in cohorts did 
not depend on students’ demographics.

Propensity Score Matching

After propensity score estimation, all the covariates were bal-
anced between cohorts. For detailed results of balance and com-
mon support, see Table S2 and Figure S1, available on the 
journal website. A linear regression model on the matched 
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sample (pre-COVID: n = 1,131; COVID: n = 1,115) with the 
cohort membership as a predictor showed the nonsignificant 
effect of COVID-related disruptions on children’s language and 
literacy outcomes at kindergarten entry: The difference in the 

FLKRS/Star scores between cohorts was not statistically signifi-
cant (β = 8.04, SE = 6.92, 95% CI = [–5.56, 21.64], p = .25). 
Children who spent a full year in FL-VPK did not perform any 
better on language and literacy measures at kindergarten entry 

Table 1
Sample Size of Demographic Subgroups by Cohort

Variables Pre-COVID cohort (n = 1,211) COVID cohort (n = 1,167) Diff. in sample size

Learning mode (K)
 Remote — 500 (43%) —
 Face-to-face — 667 (57%) —
Gender
 Male 677 (56%) 610 (52%) –4%
 Female 534 (44%) 557 (48%) +4%
Race/ethnicity
 White 684 (56.5%) 595 (51%) –5.5%*
 Black 240 (19.8%) 199 (17%) –2.8%
 Latino/Hispanic 178 (14.7%) 212 (18.2%) +3.5%
 Asian 68 (5.6%) 70 (6%) +0.4%
 Multiracial 41 (3.4%) 91 (7.7%) +4.3%**
Parent language
 English 961 (79.4%) 931 (80%) +0.3%
 Spanish 130 (10.7%) 119 (10%) –0.5%
 Other 120 (10%) 117 (10%) 0%
FRPL (VPK)
 Not eligible 316 (26%) 322 (28%) +2%
 Eligible 895 (74%) 845 (72%) –2%
FRPL (K)
 Not eligible 304 (25%) 347 (30%) +5%*
 Eligible 907 (75%) 820 (70%) –5%
Disability status (VPK)
 No disabilities 769 (63.5%) 1,053 (90%) +26.5%**
 Disabilities 442 (36.5%) 114 (10%) –26.5%
 Speech disability 84 (6.9%) 71 (6.1%) –0.8%
 Language disability 160 (13.2%) 16 (1.4%) –11.8%**
 Autism spectrum disorder 36 (3%) 1 (.1%) –2.9%**
 Other disabilities 162 (13.4%) 26 (2.2%) –11.2%**
Disability status (K)
 No disabilities 797 (65.8%) 1,036 (89%) +23.2%**
 Disabilities 414 (34.2%) 131 (11%) –23.2%
 Speech disability 106 (8.8%) 90 (7.4%) –1.4%
 Language disability 182 (15%) 27 (2.3%) –12.7%**
 Autism spectrum disorder 51 (4.2%) 3 (.3%) –3.9%**
 Other disabilities 75 (6.2%) 11 (.9%) –5.3%**
504 Plan status
 Not eligible 1,192 (98.5%) 1,163 (99.7%) +1.2%*
 Eligible 19 (1.5%) 4 (.3%) –1.2%
DLL
 Not applicable 1,108 (91.6%) 1,056 (90.4%) –1.2%
 Eligible 103 (8.4%) 111 (9.6%) +1.2%

Note. Diff = proportional difference in sample size between cohorts; K = data collected in kindergarten; VPK = data collected during voluntary pre-K year; parent  
language = primary home language of parent; FRPL = child qualifies for free or reduced price lunch based on family income; disability status = children with disabilities 
are defined as those with an individualized education program; 504 plan = child is eligible under Section 504 of Rehabilitation Act to receive accommodations to ensure 
their academic success; DLL = dual language learner. The naïve match rate (Ho, 2021) of COVID cohort to pre-COVID cohort is 96% (=1,167/1,211); the match rate 
between VPK and K (Ho, 2021) of COVID cohort is 100% (= 1,167/1,167) because all children in VPK (before COVID) were included in kindergarten (after COVID).
*p < .05. **p< .01.
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than those who missed a quarter of the pre-K year. In addition, 
we investigated the effect of the COVID disruptions on FLKRS/
Star’s nine subdomains. The results showed statistically signifi-
cant differences in all subdomains, with the COVID cohort hav-
ing higher mean scores for each (Table 3). The largest mean 
difference (15.2 points; d = 0.23) was on the subdomain test for 
Alphabetic Principle; the smallest mean differences (5.2 points) 
were on Paragraph Comprehension (d = 0.06) and Vocabulary 
tests (d = 0.05). Finally, the effect of COVID-related disrup-
tions did not vary by students’ demographic characteristics (e.g., 
race/ethnicity, socioeconomic status, and disability status): None 
of the interaction effects between demographic variables and 
cohort was statistically significant. We also investigated the 
interaction effects using the nine subdomains. Similar to the 
FLKRS/Star scale scores, the effect of COVID-related disrup-
tions did not vary across different subgroups for the nine subdo-
mains. For detailed results of the estimates for each subgroup, see 
Table S3, available on the journal website.

Discussion

The present article provides one of the first examinations of how 
spring 2020 school closures impacted language and literacy 
development for pre-K children. Our key finding is that COVID 
school closures had no negative impacts on pre-K children’s lan-
guage and literacy achievement at kindergarten entry as mea-
sured by standardized tests. In fact, the COVID cohort of 
children scored slightly better on kindergarten screening mea-
sures than their pre-COVID peers, although the difference was 
not statistically significant once PSM was applied. We also did 
not find significantly negative impacts on the standardized test 
scores of children from marginalized groups. Considered from 
one perspective, this is excellent news: Contrary to early projec-
tions, pre-K children in our sample did not suffer major “learn-
ing losses” from school closures. Considered from another 
perspective, however, this finding raises pressing questions about 
the efficacy of some state-funded pre-K programs. Put plainly, 
why did missing a quarter of the in-person pre-K year essentially 
not matter for children’s language and literacy test scores? We 
explore the implications of our findings in the following.

Impacts of COVID on Language and Literacy

There are few studies on the impacts of COVID on pre-K chil-
dren, and our results both accord with and converge from avail-
able reports. Similar to our results, a descriptive study in Texas 
found that pre-K children did not experience learning losses in 
reading at kindergarten entry (Patarapichayatham et al., 2021), 
but this study also excluded all remote testing data from their 
analysis, potentially biasing results. An analysis of Virginia kin-
dergarteners found that COVID school closures did negatively 
impact pre-K children’s literacy learning, with about 9% more 
kindergarteners in fall 2020 scoring below literacy test bench-
marks compared to fall 2019 (McGinty et al., 2021). While this 
study, like ours, compared a pre- and post-COVID cohort in fall 
of kindergarten, there was no pre-K data that could be used to 
adjust for baseline differences between cohorts, and fewer chil-
dren tested overall in the COVID cohort.

Several studies with elementary school students (first to third 
grades) report that COVID had small negative impacts on read-
ing in fall 2020 (e.g., Curriculum Associates, 2020). Others cor-
roborate our results, finding no negative impacts on reading in 
fall 2020 for the youngest grades (e.g., Kilbride et al., 2022; 
Renaissance Learning, 2020), but these studies also include 
remote testing data that may have overestimated children’s 
scores. Drawing firm conclusions about the impacts of COVID 
on literacy and language is difficult given questions about data 
quality, but on the whole, impacts for young children do appear 
to have been smaller than projected.

There are several potential reasons why school closures had 
little impact on language and literacy achievement in our sam-
ple. First, teachers’ and parents’ efforts during remote learning 
may have compensated for school closures. Recent studies, how-
ever, suggest that remote instruction was of generally low inten-
sity and quality: Pre-K teachers reported limited amounts of 
“live” online teaching, difficulty keeping children engaged, and 
lower quality interactions with children (McKenna et al., 2021; 
Weiland et al., 2021). Most pre-K children participated less than 
once per week in remote learning activities during school clo-
sures (Barnett & Jung, 2020).

Remote learning may have bolstered certain skills more than 
others. We found that while the COVID cohort outperformed 

Table 3
Linear Regression Models Based on the Nine Subdomains of Florida Kindergarten Readiness  

Screener/Star Early Literacy Assessment Using Cohort Membership as Predictor

Predictor β SE Cohen’s d

Alphabetic Principle 12.84*** 1.14 0.23
Concept of Word 6.63*** 1.18 0.11
Visual Discrimination 4.59*** 1.11 0.08
Phonemic Awareness 3.21*** 1.15 0.06
Structural Analysis 4.41*** 1.11 0.08
Vocabulary 3.23* 1.18 0.05
Sentence Comprehension 4.22*** 1.17 0.07
Paragraph Comprehension 3.07*** 1.04 0.06
Phonics 4.74*** 1.17 0.08

*p < .05. **p< .001,
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pre-COVID children in all domains, they did so most substan-
tially on code-based skills (76% correct on the Alphabetic 
Principle domain in 2020; 61% in 2019). Many of the apps and 
resources sent home during remote learning focused on these 
code-based, constrained skills (Hadley et al., 2022; McKenna  
et al., 2021), meaning that children may have practiced skills 
like letter knowledge more intensively during remote learning.

Children may have also gained an extra learning “boost” from 
interacting with both teachers and parents as they worked 
together to facilitate remote learning. Available data, however, 
paint a mixed picture of parents’ availability during a very stress-
ful time. A nationally representative survey found that while par-
ents frequently read with and sang songs to pre-K children in 
spring 2020, rates slightly declined from 2019 (Barnett & Jung, 
2020). Most pre-K parents reported that they felt overwhelmed 
by the responsibility of facilitating remote learning (Barnett & 
Jung, 2021). Parents relied on screen time during school clo-
sures, with low socioeconomic status kindergarteners spending 
an average of 6.6 hours a day using technology both for enter-
tainment and instruction (Dore et al., 2021).

In considering our findings, it is important to note that our 
data do suggest serious negative consequences of school closures 
that are not captured by standardized test scores. We found strik-
ing differences in the number of children with IEP plans in the 
COVID cohort (n = 114, 10%) versus the pre-COVID cohort 
(n = 442, 36.5%) at the end of the VPK year, and these differ-
ences persisted through the end of kindergarten. This suggests 
that many children with disabilities were not identified during 
school closures and therefore did not receive needed services 
during crucial early intervention years. Other studies corrobo-
rate this finding, with lower rates of identification of pre-K chil-
dren with disabilities and difficulties providing services for 
children with existing IEPs during COVID (Barnett & Jung, 
2021). Additionally, emerging research reveals negative impacts 
from COVID-19 on other developmental domains, with studies 
showing disruptions to sleep patterns, more food insecurity, and 
increased anxiety, depression, and behavioral issues in young 
children (Naff et al., 2022; Niles et al., 2020). Because nonaca-
demic skills like social-emotional competencies underpin chil-
dren’s long-term academic success, children whose development 
was impacted by COVID-19 may face future academic difficul-
ties as they progress through school. Therefore, the extent of 
negative academic impacts of COVID-19 may have yet to be 
fully captured. Newer research suggests that test scores further 
declined during the 2020–2021 school year (Kuhfeld et al., 
2022). These declines may be partially attributable to continued 
remote learning but may also indicate later emerging impacts 
from related domains such as social-emotional development.

Efficacy of FL-VPK for Language and Literacy 
Development

Our study serves as a natural experiment, allowing us to estimate 
the impact of missing a quarter of a year of state-funded pre-K. 
Based on prior literature on effect sizes for state-funded pre-K 
(Barnett et al., 2018), we hypothesized that children in the COVID 
cohort would have substantially lower literacy skills (a reduction of 
approximately d = 0.275) and slightly lower language skills than 

the pre-COVID cohort. This hypothesis was not supported: There 
was no significant difference in overall kindergarten entry scores 
between cohorts, and the COVID cohort had higher scores than 
the pre-COVID cohort in every FLKRS/Star subdomain, with 
effect sizes ranging from d = 0.23 to d = –0.08 on literacy skills 
and d = 0.05 on language skills (see Table 3).

These findings are surprising given that nearly all pre-K effi-
cacy studies have found positive impacts of pre-K on literacy and 
language in the short term, although effects for individual sub-
domains are sometimes small or null (e.g., Meloy et al., 2019). It 
is important to note the counterfactual condition in these prior 
studies: The contrast is not between pre-K and no pre-K but, 
rather, children who attended public pre-K versus those assigned 
to a comparison group, who attended another preschool or 
childcare center, or stayed home (Meloy et al., 2019). Our study, 
on the other hand, examines the contrast between (a) children 
who attended a full year of state-funded pre-K versus (b) chil-
dren who attended three-quarters of a year and had remote sup-
port for the remaining quarter. In both cases, a full year of 
state-funded pre-K is contrasted with a comparison condition in 
which many children receive at least some exposure to learning. 
However, in the present study, the dosage of state pre-K was 
reduced by only one-fourth, which may not have been enough 
to move the needle on standardized tests.

However, it is striking that the COVID cohort actually outper-
formed the pre-COVID cohort on individual subdomains. Staying 
home for a quarter of the year with caregivers was counterintui-
tively more beneficial for children in individual subdomains, espe-
cially in terms of constrained literacy skills, than attending a full 
year of FL-VPK. This suggests that FL-VPK had little impact on 
children’s language and literacy skills when compared to a counter-
factual, a finding that is not wholly unanticipated by prior litera-
ture on the long-term impacts of FL-VPK (e.g., Miller & Bassok, 
2019). FL-VPK has been critiqued as a program that prioritizes 
access over quality (e.g., Miller & Bassok, 2019) because it serves 
nearly three-quarters of children in Florida but meets only two out 
of 10 of the National Institute for Early Education Research’s 
benchmarks for early childhood program quality (Friedman-Krauss 
et al., 2020). For example, FL-VPK does not have systematic sup-
port for selecting and implementing curricula, teachers are not 
required to have a bachelor’s degree, and no continuous quality 
improvement system is in place (Friedman-Krauss et al., 2020). 
FL-VPK also ranks amongst the lowest states in terms of per-pupil 
funding for pre-K. In contrast, pre-K studies with large effect sizes 
involve full-day programs that have made substantial investments 
in program quality. For example, the Boston Public Schools (BPS) 
pre-K program is the outcome of a decade of concerted leadership 
efforts, partnerships, and funding from private and public sources. 
BPS requires teachers to have a bachelor’s degree, earn a master’s 
degree, use a research-based curriculum, and be coached by a mas-
ter educator (Weiland & Yoshikawa, 2013). In comparison with 
the counterfactual, in which two-thirds of children attended 
another form of center-based care, BPS children had substantially 
better language and literacy skills (e.g., d = 0.44 for vocabulary,  
d = 0.62 for print awareness).

In our study, a lower quality, minimally funded state pre-K 
program did not outperform a counterfactual condition (i.e., 
missing a quarter of the in-person school year). Prior research 
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suggests that a certain threshold of quality is necessary to impact 
academic outcomes in pre-K and that programs must provide 
sufficient levels of supportive teacher-child interactions and 
skilled instruction to be effective (Burchinal et al., 2010). To 
date, however, there are few studies that report on the efficacy of 
state pre-K programs that have comparatively less funding and 
are rated as lower quality. Such research, in addition to research 
on exemplary programs, is important because it allows us to test 
both the upper and lower bounds of pre-K quality: What are the 
nature and extent of supports that are needed to ensure quality 
instruction at scale? Our findings suggest that instruction pro-
vided by state-funded programs without adequate funding and 
key quality safeguards may not be enough to move the needle on 
children’s language and literacy outcomes. For future research, 
there would be much to be learned from implementing cycles of 
iterative improvement and assessment in these programs, such as 
testing the impact of introducing factors like research-based cur-
ricula, pre-K coaches, and higher pay for teachers (Bassok & 
Engel, 2019). Prior research has shown that well-funded, high-
quality pre-K programs can and do make a difference for families 
and children across a range of developmental domains, includ-
ing language and literacy. As a matter of equity, children nation-
wide deserve access to early childhood programs that set them on 
a path to thrive in school.
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