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Summary of Effect Sizes  

Study Overall ES (Follow up effects  in 
italics) 

Notes 

Meta-analyses 

Cooper, Allen, Patall 
& Dent, 2010 

0.35 CI [0.23, 0.46] D=0.35 CI [0.23, 0.46] Random effects 
model 

Hahn, Rammohan, 
Truman, Milstein, 
Johnson, Muntañer & 
Jones 2014 

0.35 CI [0.23, 0.46] Academic 
achievement (All full day K) 
0.46 CI [0.32, 0.61] Verbal 
achievement 
0.24 CI [0.06, 0.43] Math 

FDK academic achievement d=0.35 CI 
[0.23, 0.46] 
Verbal achievement d=0.46 CI [0.32, 
0.61] 
Math d=0.24 CI [0.06, 0.43] 

Hill, 2011 Grade 1=0.02 SE=0.1 CI [0.01, 0.40] Random effects model: 
Grade 1=0.02 SE=0.1 CI [0.01, 0.40] 

Jones, 2002  0.56 Overall academic achievement 
0.37 Math 
0.51 Reading 
0.58 Language 

d=0.56 overall effect on academic 
achievement 
Math = 0.37 
Reading= 0.51 
Language= 0.58 

Large scale/ longitudinal studies 

Cannon, Jacknowitz 
& Painter, 2006  

0.11 SE=0.02 Math (OLS coefficients 
Full day K) 
0.14 SE=0.02 Reading 

OLS coefficients FDK: 
Math: 0.11 SE=0.02 
Reading= 0.14 SE=0.02 

Lee, Burkam, Ready, 
Honigman & Meisels, 
2006 

0.93 literacy 
0.75 math 

0.93 SD literacy 
0.75 SD math 

Wolgemuth, Cobb, 
Winokur, Leech, & 
Ellerby, 2006  

0.50 (end-K) 
OMR Grade 1=0.36 
Reading Grade 2=0.07 
Reading Grade 4=-0.06 
Math Grade 2=-0.05 
Math Grade 3=0.08 
Math Grade 4=0.06 

OMR end-K=0.50 
OMR Grade 1=0.36 
Reading Grade 2=0.07 
Reading Grade 4=-0.06 
Math Grade 2=-0.05 
Math Grade 3=0.08 
Math Grade 4=0.06 

Zakaluk, Straw & 
Smith, 2005  

0.51 Letter identification (All full vs. 
half- day K) 
0.62 Word identification 
1.31 Concepts about print 
0.82 Dictation 
0.51 Writing Vocabulary 
0.92 Book Reading 

Across 4 years  (2000-2004) full vs. 
half-k 
Letter identification=0.51 
Word identification=0.62 
Concepts about print=1.31 
Dictation=0.82 
Writing Vocabulary=0.51 
Book Reading=0.92 

Single Studies 

https://www.gov.uk/government/publications/influences-on-students-development-at-age-16
http://dx.doi.org/10.3200/JOER.99.5.260-270
http://files.eric.ed.gov/fulltext/ED506960.pdf
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Da Costa, & Bell, 
2001 
 
 

0.36 CI [-0.21, 0.93] Ready to read 
(Full vs. half- day K)  
0.10 CI [-0.46, 0.67] Writing 
0 CI [-0.56, 0.56] Book reading 
(ES calculated from M & SDs) 

Full day vs. half day kindergarten: 
Ready to read d=0.36 CI [-0.21, 0.93]  
Writing d=0.10 CI [-0.46, 0.67] 
Book reading d=0 CI [-0.56, 0.56] 
*ES calculated from M & SDs 

Minor, J.L. (2001).  0.58 Reading (Correlational data: ES 
calculated from r & N) 
0.45 Math  

Correlational data: 
Reading r=0.28 (d=0.58) 
Math r=0.22 (d=0.45) 
N= 162 
ES calculated from r & N 

Truss, 2001  0.13 CI [-0.05, 0.33] Reading (ES 
calculated from M & SDs) 
0.20 CI [0.00, 0.39] Math 

Reading:  d=0.13 CI [-0.05, 0.33] 
Math: d=0.20 CI [0.00, 0.39] 
*ES calculated from M & SDs 

Claessens & Garrett, 
2014  
 

0.71 reading (All attending pre-year 
vs. child care) 
0.17 math 
0.44 writing 

Attending pre-year vs. child care: 
0.71 reading 
0.17 math 
0.44 writing 

Indicative effect 
size 

0.33 (+ 4 months)  

Abstracts   

Reference (APA) Abstract Moderator variables/ Notes 

Meta-analyses/Reviews  

Cooper, H., Allen, A. B., 
Patall, E. A., & Dent, A. L. 
(2010). Effects of full-day 
kindergarten on academic 
achievement and social 
development. Review of 
Educational 
Research, 80(1), 34-70.  
http://dx.doi.org/10.3102/
0034654309359185  

A meta-analysis found that attending 
full-day (or all-day) kindergarten had 
a positive association with academic 
achievement (compared to half-day 
kindergarten) equal to about one 
quarter standard deviation at the end 
of the kindergarten year. But the 
association disappeared by third 
grade. Reasons for this fade-out are 
discussed. Social development 
measures revealed mixed results. 
Evidence regarding child 
independence was inconclusive. 
Evidence was suggestive of a small 
positive association between full-day 
kindergarten and attendance and a 
more substantial positive association 
with the child’s self-confidence and 
ability to work and play with others. 
However, children may not have as 
positive an attitude toward school in 
full-day versus half-day kindergarten 
and may experience more behavior 
problems. In general, the research on 
full-day kindergarten would benefit 
from future studies that allow strong 
causal inferences and that include 
more nonacademic outcomes. The 

A. Methodological Moderators 
between FDK and 
Achievement:  

Type of report= published=0.45, 
unpublished=0.30 
Organization=university 
researcher=0.28, government 
agency=0.23. 
Research design=Matched 
design=0.46, non-matched=0.24. 
Equating variables=adjusted ES 
for pre-achievement & additional 
characteristics=0.38, adjusted on 
pre-achievement only=0.31. 
Total Sample Size=200 or 
less=0.35, 200 or more=0.24, 100 
or less=0.63,  
B. Treatment & Student 

Moderators: 

Year of kindergarten: before 
1990=0.19, after 1990= 0.34. 
FDK minutes per day: 360 
minutes in school=0.30, 360 or 
more=0.37. 
FDK selection: FDK students 
selected by parent nomination= 
0.55, selected by student 
characteristics=0.20. 

http://educationendowmentfoundation.org.uk/toolkit/about-the-toolkit/#average-impact
http://dx.doi.org/10.3102/0034654309359185
http://dx.doi.org/10.3102/0034654309359185
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authors suggest that full-day 
kindergarten should be available to 
all children but not necessarily 
universally prescribed. 

Community: non-urban 
samples= 0.34, urban= 0.21. 
C. Outcome Moderators:  

Achievement Measure= 
standardized measures= 0.28, 
other= 0.22. 

Subject Matter: Maths= 
0.32, verbal achievement= 0.17. 

Hahn, R. A., Rammohan, 
V., Truman, B. I., Milstein, 
B., Johnson, R. L., 
Muntañer, C., Camara P. 
Jones et al (2014). 
Effects of full-day 
kindergarten on the long-
term health prospects of 
children in low-income 
and racial/ethnic-minority 
populations: A community 
guide systematic 
review. American Journal 
of Preventive 
Medicine, 46(3), 312-323. 
http://dx.doi.org/10.1016/j
.amepre.2013.12.003  

Context 
Children from low-income and 
minority families are often behind 
higher-income and majority children 
in language, cognitive, and social 
development even before they enter 
school. Because educational 
achievement has been shown to 
improve long-term health, addressing 
these delays may foster greater 
health equity. This systematic review 
assesses the extent to which full-day 
kindergarten (FDK), compared with 
half-day kindergarten (HDK), 
prepares children, particularly those 
from low-income and minority 
families, to succeed in primary and 
secondary school and improve 
lifelong health. 
Evidence acquisition 
A meta-analysis (2010) on the effects 
of FDK versus HDK among U.S. 
children measured educational 
achievement at the end of 
kindergarten. The meta-analysis was 
concordant with Community Guide 
criteria. Findings on the longer-term 
effects of FDK suggested “fade-out” 
by third grade. The present review 
used evidence on the longer-term 
effects of pre-K education to explore 
the loss of FDK effects over time. 
Evidence synthesis 
FDK improved academic 
achievement by an average of 0.35 
SDs (Cohen’s d; 95% CI=0.23, 0.46). 
The effect on verbal achievement 
was 0.46 (Cohen’s d; 95% CI=0.32, 
0.61) and that on math achievement 
was 0.24 (Cohen’s d; 95% CI=0.06, 
0.43). 
Evidence of “fade-out” from pre-K 
education found that better-designed 
studies indicated both residual 
benefits over multiple years and the 
utility of educational boosters to 
maintain benefits, suggesting 
analogous longer-term effects of 
FDK. 

 

http://dx.doi.org/10.1016/j.amepre.2013.12.003
http://dx.doi.org/10.1016/j.amepre.2013.12.003
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Conclusions 
There is strong evidence that FDK 
improves academic achievement, a 
predictor of longer-term health 
benefits. To sustain early benefits, 
intensive elementary school 
education is needed. If targeted to 
low-income and minority 
communities, FDK can advance 
health equity. 

Hill, A. (2011). Do our 
children add up? A meta-
analysis of the 
longitudinal effects of 
kindergarten schedule 
and mathematic 
achievement (Doctoral 
dissertation, University of 
Northern Colorado, 
Greeley, Colorado). 
ProQuest, UMI 
Dissertations Publishing. 

From an early age, children are 
exposed to mathematical 
experiences. These experiences 
influence the child’s thinking about 
his or her abilities to do mathematics. 
Children who participate in early 
childhood programs may have 
experiences that develop positive 
attitudes toward mathematics. 
However, not all children have that 
opportunity. Children who struggle 
with mathematics may not have 
developed a strong foundation to 
support future skills. One approach 
for early intervention is participation 
in full-day kindergarten. Considerable 
research has been conducted on the 
effectiveness of half-day vs. full-day 
kindergarten. While there have been 
attempts to synthesize this research 
through meta-analysis and narrative 
reviews, none of the previous studies 
have focused exclusively on 
mathematics. Rather, they have 
focused on general academic or 
literacy effects of the schedules. The 
purpose of the proposed study was 
to investigate whether students who 
participate in full-day kindergarten 
have a long-term advantage over 
half-day kindergarten in mathematic 
achievement during Grades 1-4, and 
to examine some of the moderator 
variables that may influence the 
effect. The method, which was 
employed, was a meta- analysis of 
existing research. These studies 
showed a statistically significant 
difference in children’s mathematical 
achievement when they attended full-
day kindergarten. Unfortunately, the 
difference is not long term. 
Attendance at full-day kindergarten 
makes a difference in mathematical 
achievement during kindergarten and 
first grade. More studies in need to 
be done to investigate reasons why 
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the decline in mathematic 
achievement occurs after the first 
grade. Potential areas for future 
research include teacher training, the 
mathematics curriculum, and 
philosophical approaches to 
teaching. 

Jones, S. S. (2002). The 
effect of all-day 
kindergarten on student 
cognitive growth: A meta-
analysis (Doctoral 
dissertation, University of 
Kansas, Teaching and 
Leadership). ProQuest, 
UMI Dissertations 
Publishing ID 276250917. 
 
 

The purpose of this study was to 
conduct a meta-analysis of available 
research from 1960 to 2001 focusing 
on cognitive growth fostered by all-
day kindergarten programs. An 
examination of existing literature 
revealed a wide range of 
kindergarten programs from half-day 
to all-day every day. This study 
examined that research and used the 
statistical technique meta-analysis, 
developed by Glass (1976) and 
expanded upon by Holmes (1984), to 
perform a statistical synthesis on a 
collection of analyses of independent 
experiments focusing on all-day 
kindergarten as it affects academic 
achievement. 
A total of 25 studies were identified to 
provide the quantitative data 
necessary for inclusion in a meta-
analysis. Upon further analysis only 
22 of those compared academic 
achievement of full-day everyday 
kindergarten students to half day 
kindergarten students, therefore, 
meeting the additional criteria for 
inclusion into the meta-analysis. 
Additional studies providing only 
qualitative data were used also for 
the literature review. 
The twenty-two studies include all of 
those for which an effect size could 
be calculated as well as summaries 
of those not having appropriate 
statistics to figure effect size. An 
average of individual effect sizes for 
various dependent measures 
reported in each study resulted in an 
overall effect size for each study. 
Effect sizes for each study were also 
computed for sub-tests in the areas 
of reading, mathematics, and 
language when possible. The overall 
effect sizes of each study were then 
averaged to obtain an effect size to 
address the question of whether all-
day kindergarten effects student 
achievement. 
An average effect size of .56 

 22 studies 
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(moderate) was calculated by 
averaging all effect sizes determined 
for each study to address the major 
research question of whether all-day 
kindergarten affects academic 
achievement. This average effect 
size included all testing of academic 
achievement including, but not 
limited to results of math, reading, 
and language tests. Separate effect 
sizes were also calculated for math, 
reading, and language. Math had the 
smallest effect size with .37 in the 
small effect range, reading had a .51 
effect size in the moderate range, 
and language had the largest effect 
size with a .58, still in the moderate 
range. 

Large scale/ longitudinal studies 

Cannon, J. S., 
Jacknowitz, A., & Painter, 
G. (2006). Is full better 
than half? Examining the 

longitudinal effects of full‐
day kindergarten 
attendance. Journal of 
Policy Analysis and 
Management, 25(2), 299-
321. 
http://dx.doi.org/10.1002/
pam.20174  

Kindergarten policy varies widely 
both across and within states. Over 
the past decade, a number of states 
have instituted a full-day kindergarten 
requirement and others are 
considering it as a way to increase 
educational achievement. Many 
parents also support full-day 
kindergarten as a source of child 
care. This paper uses the Early Child 
Longitudinal Study–Kindergarten 
Class of 1998–1999 to evaluate the 
efficacy of this policy. In ordinary 
least squares, probit, county fixed 
effects, and instrumental variables 
models, we find that there are initial 
benefits for students and the mothers 
of students who attend full-day 
kindergarten, but that these 
differences largely evaporate by third 
grade. Contrary to claims by some 
advocates, attending full-day 
kindergarten is found to have no 
additional benefit for students in 
families with income below the 
poverty threshold.  

 

Lee, V. E., Burkam, D. T., 
Ready, D. D., Honigman, 
J., & Meisels, S. J. 

(2006). Full‐Day versus 

Half‐Day Kindergarten: In 

Which Program Do 
Children Learn 
More? American Journal 
of Education, 112(2), 
163-208. 
http://www.jstor.org/stable
/10.1086/498994  

Do children learn more in full-day 
kindergartens than half-day 
programs? If full-day kindergarten 
increases learning, are 
kindergartners in some schools 
particularly advantaged by their full-
day experience? We address these 
questions with a nationally 
representative sample of over 8,000 
kindergartners and 500 U.S. public 
schools that participated in the Early 
Childhood Longitudinal 

 

http://dx.doi.org/10.1002/pam.20174
http://dx.doi.org/10.1002/pam.20174
http://www.jstor.org/stable/10.1086/498994
http://www.jstor.org/stable/10.1086/498994
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Study—Kindergarten Cohort. More 
than half of kindergartners 
experience full day programs, which 
are most commonly available to less-
advantaged children. 
Using multilevel (HLM) methods, we 
show that children who attend 
schools that offer full-day programs 
learn more in literacy and 
mathematics than their half-day 
counterparts. We also explore 
differential effectiveness in some 
school settings. 
 
 
  

Wolgemuth, J. R., Cobb, 
R. B., Winokur, M. A., 
Leech, N., & Ellerby, D. 
(2006). Comparing 
longitudinal academic 
achievement of full-day 
and half-day kindergarten 
students. The Journal of 
Educational 
Research, 99(5), 260-
270.  
http://dx.doi.org/10.3200/
JOER.99.5.260-270    

The authors compared the 
achievement of children who were 
enrolled in full-day kindergarten 
(FDK) to a matched sample of 
students who were enrolled in half-
day kindergarten (HDK) on 
mathematics and reading 
achievement in Grades 2, 3, and 4, 
several years after they left 
kindergarten. Results showed that 
FDK students demonstrated 
significantly higher achievement at 
the end of kindergarten than did their 
HDK counterparts, but that 
advantage disappeared quickly by 
the end of first grade. Interpretations 
and implications are given for that 
finding. 

*effects of full day fade out 
quickly 

Zakaluk, B. L., Straw, S. 
B., & Smith, K. E. (2005). 
The Efficacy of an All-
Day, Every-Day 
Kindergarten Program: A 
Seven Year Cumulative 
Report for the St. James-
Assiniboia School 
Division. Online 
Submission. 
http://files.eric.ed.gov/fullt
ext/ED506960.pdf  

The overall conclusion from the 
statistical comparisons using control 
group, division-wide, and cohort 
group data was that, cumulatively, 
the performance of the full-day 
kindergarten students was equal to 
or surpassed the performance of 
students in the half-day kindergarten 
groups as assessed by all early 
reading achievement measures. 
Results evaluating the long-term 
effects of the full-day kindergarten 
program on reading achievement 
levels reinforced this conclusion. By 
the end of grade three, the full-day 
students from less advantaged 
neighbourhoods were reading at the 
grade four level, which is above 
grade placement, and matching 
approximately the performance levels 
of their peers from more affluent 
neighbourhoods. These conclusions 
are supported by the detailed 

 

http://dx.doi.org/10.3200/JOER.99.5.260-270
http://dx.doi.org/10.3200/JOER.99.5.260-270
http://files.eric.ed.gov/fulltext/ED506960.pdf
http://files.eric.ed.gov/fulltext/ED506960.pdf
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summary of findings listed below. 
Control group, division-wide and 
cohort group comparison findings 
across the years for kindergarten are 
presented first, followed by the 
results of the long-term effects of 
being enrolled in the full-day, every 
day program at the kindergarten level 
to the end of grade three. 

Single studies   

Da Costa, J. L., & Bell, S. 
(2001). A Comparison of 
the Literacy Effects of Full 
Day vs. Half-Day 
Kindergarten. 
http://files.eric.ed.gov/fullt
ext/ED451938.pdf  
 
 
 

This study examined the effects of 
full-day kindergarten on students' 
development of literacy skills as 
measured by Clay's Observation 
Survey, focusing on the impact for 
Canadian schools serving students 
from low socioeconomic or 
educationally deprived backgrounds. 
Data were collected from two schools 
offering full-day programs and one 
school offering half-day kindergarten 
to students in two classes. The 
schools offering full-day programs 
served similar, diverse, low 
socioeconomic status inner city 
populations. The school with half-day 
kindergarten served children of 
various ethnic backgrounds with a 
broad range of socioeconomic needs 
and was located in a suburban area. 
Data sources included semi-
structured interviews with 
kindergarten teachers near the end 
of the academic year and a pre-post 
assessment of students' literacy 
skills. Analyses of the interviews 
involved the use of narrative 
accounts to support emerging 
themes regarding the beliefs held by 
participant teachers and their 
emphases in the four classrooms. 
Findings indicated that both schools 
offering full-time kindergarten had a 
literacy and numeracy emphasis at 
the center of their mandates. The 
school offering half-day kindergarten 
supported a theme-based balanced 
literacy approach with activity centers 
structured to reinforce the themes 
being addressed. All four teachers 
shared similar views and beliefs 
about how best to teach children. 
Students in the full-day program 
experienced significantly greater 
growth in the prerequisite skills for 
reading than children in the half-day 
program, after taking into account 
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previous ability, age, and gender. 
Findings led to recommendations 
regarding further research and 
educational policy. 
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day and half-day 
kindergarten on the 
reading and mathematics 
scores of first grade 
students. Saint Louis 
University, ProQuest, 
UMI Dissertations 
Publishing ID 250915104. 

This study was designed to 
determine if there is a relationship 
between the academic achievement 
of students who attended full-day 
kindergarten and their peers who 
attended half-day kindergarten. A 
second purpose of the study was to 
determine if there is a relationship 
between the academic achievement 
of at-risk students and their non-at-
risk peers who attended full-day and 
half-day kindergarten. Students, who 
attended kindergarten in the 1998-
1999 school year at one of six 
selected schools, participated in the 
study. The schools have similar 
percentage ranges of students 
impacted in the federally mandated 
school lunch program. Eligibility for 
the school lunch program is 
determined by the family's income 
level. Three of the schools had full-
day kindergarten and three had half-
day in 1998-1999. A correlation 
design was utilized to look for 
relationships between academic 
achievement and variables of 
attendance day and risk categories of 
students. The reading and 
mathematical subtests of the 
Kaufman Test of Educational 
Achievement-Brief Form were 
administered, and test results were 
analyzed with Pearson product-
moment correlations. The alpha level 
of significance was set at .05 for all 
the two-tailed statistical tests. Mean 
scores and standard deviations on 
math and reading subscores were 
analyzed in relationship to 
attendance, gender, and risk 
categories. Mean scores showed that 
students in full-day kindergarten 
performed better academically in 
reading and math than their peers in 
half-day. Mean scores also showed 
that at-risk students in full-day 
kindergarten performed better 
academically than at-risk peers in 
half-day settings. The Pearson 
product-moment correlations showed 
significant, small, positive 
relationships between the length of 
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the school day and academic scores. 
Significant, small, positive 
relationships were also shown 
between academic scores and at-risk 
and non-at-risk students, all in the 
half-day kindergarten setting. There 
were no relationships between 
scores and at-risk and non-at-risk 
students, all in the full-day 
kindergarten setting. 

Truss, A.M. (2001). The 
effects of half-day 
kindergarten versus full-
day kindergarten on third 
grade TAAS scores. 
Tarleton State University, 
ProQuest, UMI 
Dissertations Publishing 
ID 304777182. 

The purpose of the study was to 
determine whether 
half-day or full-day kindergarten was 
more academically beneficial as 
determined by students' third grade 
TAAS scores. One hundred fifty-four 
students from full-day kindergarten 
and 282 students from half-day 
kindergarten were selected from 
seven schools in the Tarleton State 
University service area in North 
Central Texas. The independent 
variable was the type of kindergarten 
program in which the students 
participated. The dependent variable 
was the students' reading and math 
TAAS scores. The results indicated 
that there was no significant 
difference between reading TAAS 
scores of students from full-day and 
half-day kindergarten programs. 
However, students in 
full-day kindergarten scored 
significantly higher on the math 
TAAS test than students in half-day 
kindergarten. 
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and later achievement in 
Australia. Early Childhood 
Research 
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http://dx.doi.org/10.1016/j
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Formal early childhood education 
programs have been shown to 
promote the early academic skills of 
young children. However, the 
academic benefits acquired through 
program attendance fade quickly in 
the early elementary school years. 
Using a nationally representative 
sample of Australian children, we 
describe the programmatic and 
teacher differences between different 
types of formal early childhood 
programs for children between 4 and 
5 years old—pre-year 1, school-
based preschool, standalone 
preschool, and center-based child 
care. We examine the child and 
family background characteristics 
that are correlated with selection into 
different settings and how these 
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settings are associated with 
children's early academic skills and 
on their subsequent achievement. 
We focus on understanding if there 
are differential academic benefits 
accrued from each program type and 
whether or not these benefits persist 
into the early elementary school 
years. Results indicate that maternal 
employment and economic 
disadvantage are correlated with 
program participation and that pre-
year 1 and preschool teachers have 
higher qualifications. Results also 
show that children who attended a 
pre-year 1 program held an initial, 
significant advantage in early 
academic skills compared to children 
enrolled in center child care. Center 
child care was associated with higher 
early math skills than preschools. 
Children who did not attend any early 
childhood programming lagged 
behind their peers in school 
readiness skills. By middle childhood, 
all the early skill advantages had 
disappeared, showing rapid fadeout 
of academic benefits acquired from 
these specific types of early 
childhood programs. Implications for 
policy and practice are discussed. 


