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This meta-analysis reviewed research on summer reading interventions con-
ducted in the United States and Canada from 1998 to 2011. The synthesis 
included 41 classroom- and home-based summer reading interventions 
involving children from kindergarten to Grade 8. Compared to control group 
children, children who participated in classroom interventions, involving 
teacher-directed literacy lessons, or home interventions, involving child-
initiated book reading activities, enjoyed significant improvement on multi-
ple reading outcomes. The magnitude of the treatment effect was positive for 
summer reading interventions that employed research-based reading instruc-
tion and included a majority of low-income children. Sensitivity analyses 
based on within-study comparisons indicated that summer reading interven-
tions had significantly larger benefits for children from low-income back-
grounds than for children from a mix of income backgrounds. The findings 
highlight the potentially positive impact of classroom- and home-based sum-
mer reading interventions on the reading comprehension ability of low-
income children.

Keywords:	 meta-analysis, reading comprehension, low-income children, sum-
mer learning loss.

According to the 2011 administration of the National Assessment of Educational 
Progress (NAEP) in Grade 4 reading, low-income children scored approximately 
three-fourths of a standard deviation lower, on average, than middle-income chil-
dren; in Grade 8 reading, this gap was 65% of a standard deviation (National 
Center for Education Statistics, 2011). Reardon (2011) analyzed data from 19 
nationally representative data sets and found that income-based disparities in stu-
dent reading achievement have grown larger over the past four decades. Although 
there are many underlying causes of income-based disparities in reading, low-
income children are particularly at risk of falling behind their classmates in reading 
during the summer months (Cooper, Nye, Charlton, Lindsay, & Greathouse, 1996; 
Entwisle, Alexander, & Olson, 1997).
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Effective summer interventions may be critical to improving children’s reading 
achievement from kindergarten to Grade 8, particularly for low-income children. 
Policymakers have adopted two primary intervention strategies for improving 
children’s reading achievement during the summer months: classroom- and home-
based summer reading interventions. Classroom-based summer reading interven-
tions are designed to remediate children’s academic weaknesses through 
instructional activities led by schoolteachers, college and graduate students, and 
university researchers. A meta-analysis of experimental studies (Cooper, Charlton, 
Valentine, & Muhlenbruck, 2000) indicated that classroom-based summer reading 
programs improved student achievement by .14 standard deviations. More recently, 
home-based summer reading interventions have been implemented as a potentially 
cost-effective strategy for preventing reading loss among low-income children 
(McCombs et al., 2011).

During the past decade, the federal No Child Left Behind Act of 2001 has cre-
ated strong accountability pressures for schools to close achievement disparities 
through the implementation of out-of-school time policies and research-based 
reading instruction (Lauer et al., 2006; National Reading Panel, 2000). As a result, 
policymakers and practitioners have sought to implement summer reading inter-
ventions that show strong evidence of efficacy and use research-based instruc-
tional practices. Given the national imperative to close income-based disparities in 
student achievement, there is a growing need to understand the programmatic 
characteristics of effective summer reading interventions and their potential ben-
efits for low-income children (McCombs et al., 2011). This updated meta-analytic 
review synthesizes results from 41 summer reading interventions involving chil-
dren from kindergarten to Grade 8.

Defining Summer Reading Interventions

Summer reading interventions are usually implemented inside or outside class-
rooms (McCombs et al., 2011). Although context is only one characteristic of a 
summer reading intervention, theorists (Bronfenbrenner, 1999, 2005) have sug-
gested that children’s classrooms and homes shape the proximal processes that 
drive literacy development. In a summer reading intervention, the classroom or 
home context is likely to shape the instructional goals and activities, the roles of 
children and adults, and the quality of children’s literacy experiences.

In classroom interventions, the quantity and quality of teacher-directed literacy 
instruction is the critical mechanism that promotes reading achievement (Tseng & 
Seidman, 2007). Classroom interventions emphasize teacher-managed instruc-
tional activities, in which teachers are responsible for focusing students’ attention 
on the literacy activity (Connor, Morrison, & Katch, 2004). Therefore, teachers in 
classroom-based summer programs usually implement literacy lessons that are 
designed to remediate past academic weaknesses (Cooper et al., 2000) or to pre-
view skills and knowledge that students may encounter in the upcoming school 
year (McCombs et al., 2011). In classroom interventions sponsored by public 
school districts, teachers implement curriculum-based literacy activities that are 
designed to improve children’s comprehension outcomes (Jacob & Lefgren, 2004; 
Mariano & Martorell, 2011; Matsudaira, 2008). More recently, community-based 
and nonprofit organizations have trained college and graduate students and other 
non–school personnel to implement classroom interventions that focus broadly on 



Kim & Quinn

388

improving children’s academic achievement (e.g., reading and mathematics), 
social and emotional learning, and leadership skills (Borman & Dowling, 2006; 
Chaplin & Capizzano, 2006). Because classroom interventions have diverse pro-
gram goals that target multiple child outcomes, the amount of time devoted spe-
cifically to literacy instruction is likely to vary across programs.

In home interventions, the quantity and quality of child-initiated book reading 
is the critical mechanism that promotes reading achievement. Children must initi-
ate book reading activities independently or with their family members to enjoy 
gains in literacy achievement (Senechal & Young, 2008). Home interventions are 
usually designed to improve children’s reading comprehension by (a) providing 
access to a wide variety of narrative and informational texts, (b) promoting intrin-
sic motivation to read at home, and (c) increasing print exposure during the sum-
mer months (Allington et al., 2010; Guthrie & Humenick, 2004; Heyns, 1978; Mol 
& Bus, 2011). Home interventions are based on the hypothesis that children who 
have mastered basic decoding skills need to read widely in order to develop a fully 
specified orthographic representation of words encountered in text and to acquire 
word and world knowledge (Anderson, Wilson, & Fielding, 1988; Share, 1999; 
Stanovich, 2000). To enhance the effectiveness of home interventions, some 
researchers have also scaffolded summer book reading by including teacher les-
sons right before the summer, improving the match between a child’s independent 
reading level and the readability of text, and encouraging parent involvement in 
home literacy activities (McCombs et al., 2011). Although developers of home 
interventions may implement diverse approaches to scaffolding summer book 
reading, the combination of effective teacher-directed comprehension lessons, 
careful text-leveling strategies, and opportunities to read books for multiple sum-
mers appear to enhance comprehension gains (Allington et al., 2010; Kim & 
White, 2008; Mesmer & Cumming, 2009).

To date, researchers have not conducted meta-analytic reviews of home-based 
summer reading interventions involving child-initiated book read activities. 
Nonetheless, numerous studies indicate that children’s book reading activities out-
side school are an important predictor of comprehension and vocabulary gains 
during the elementary and middle school grades (Entwisle et al., 1997; Stanovich, 
2000). For example, in a longitudinal study involving 1,128 sixth- and seventh-
grade students, Heyns (1978) found that measures of independent reading—
namely, the number of books read and time spent reading during the summer 
months—were positively related to vocabulary scores, controlling for measures of 
prior achievement, family income, parent education, and household size. Heyns 
also found that “children in every income group who read six or more books during 
summer consistently gained more than children who did not” (p. 169). In addition, 
recent research indicates that children’s access to books and home reading activi-
ties are malleable variables that explain individual differences among low-income 
children’s literacy achievement (Chin & Phillips, 2004; Teale, 1986; Whitehurst 
et al., 1994). Past research suggests that measures of independent book reading 
predict disparities in reading achievement (a) between low-income and middle-
income children and (b) among children within income groups. Given these 
findings, there is a clear need for cost-effective interventions that promote child-
initiated book reading activities at home during the summer months (Public 
Agenda, 2010).
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What Is Known About the Impact of Summer Reading Interventions?

During the past 15 years, researchers have conducted two meta-analyses of sum-
mer programs. In 2000, Cooper et al. published a comprehensive meta-analysis of 
classroom-based summer programs that were designed to remediate children’s aca-
demic deficiencies. Both the characteristics of the study design and the income char-
acteristics of participating children moderated program effects. A random effects 
model indicated that the mean effect size of single-group pretest-posttest designs (d 
= .30, k = 81) was significantly larger than two-group designs (d = .09, k = 44). 
Because single-group designs fail to eliminate numerous threats to internal validity, 
Cooper et al. (2000) asserted that the mean effect size from randomized experiments 
(d = .14, k = 11) provided the most credible estimates of summer program effects. 
More recently, Lauer et al. (2006) conducted a meta-analysis of out-of-school time 
(OST) interventions that were implemented outside the regular school day in an 
after-school, a Saturday, or a summer program. The review included only two-group 
designs comparing the posttest reading scores of participants and nonparticipants. 
The review found no difference in mean effects for programs implemented in the 
summer (d = .05, k = 14) or after school (d = .07, k = 15).

Findings from these two previous meta-analytic reviews suggest that summer 
school effects may differ based on the quality of the evaluation design. The previ-
ous reviews also left unanswered several questions that guided our meta-analytic 
review of summer reading interventions. Because summer reading interventions 
are not a unitary construct, it is unclear whether classroom- and home-based sum-
mer reading interventions produce similar effects on reading achievement. In addi-
tion, classroom and home interventions usually target more than one domain of 
reading achievement, underscoring the need to measure program effects on read-
ing comprehension and its component skills such as word reading ability, oral 
reading fluency, and reading vocabulary.

Research Hypotheses and Study Goals

Three hypotheses guided our meta-analytic review of summer reading interven-
tions. First, we hypothesized that classroom and home interventions would 
improve diverse reading outcomes. This hypothesis was based on findings from 
two meta-analytic reviews of summer programs from 1966 to 2003 (Cooper et al., 
2000; Lauer et al., 2006). The key findings suggest an upper bound estimate of d 
= .14 (Cooper et al., 2000) and a lower bound estimate of d = .05 (Lauer et al., 
2006) in reading achievement based on experimental and quasi-experimental eval-
uations of summer school. These two reviews imply a plausible midpoint effect 
size of d = .10 in total reading achievement using an aggregated effect size that 
combines student performance on multiple subtests (e.g., reading comprehension 
and vocabulary). There is less prior information, however, to make predictions 
about program effects on different components of reading comprehension. 
Although many studies of summer programs have evaluated program effects on 
diverse domains of reading achievement, previous researchers have used aggre-
gated effect sizes in their meta-analytic review. Theories of text comprehension, 
however, suggest that reading interventions may have larger effects on proximal 
predictors of reading comprehension such as decoding ability and literal under-
standing of the explicit textbase (Gough & Tunmer, 1986; Kintsch, 1994). To test 
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this hypothesis, research syntheses should measure diverse and disaggregated 
components of reading comprehension. In addition, it is unclear whether and how 
home-based interventions improve diverse reading outcomes. Although home-
based summer reading interventions have been employed as a complementary 
strategy for reducing summer reading loss among low-income children (McCombs 
et al., 2011), no study to date has synthesized results to determine whether oppor-
tunities to read at home improve reading outcomes. Despite the dearth of synthe-
sis-generated evidence, we predicted that child-initiated book reading would 
increase print exposure and improve reading comprehension during summer vaca-
tion. This prediction flows from substantial empirical research indicating that print 
exposure is an important mechanism driving children’s acquisition of word and 
world knowledge and verbal ability across the life span (Byrnes, 2000; Mol & Bus, 
2011; Stanovich, 2000).

Second, we hypothesized that the implementation of research-based reading 
instruction summarized by the National Reading Panel (2000) and subsequent 
syntheses of primary studies (Duke & Pearson, 2002; National Institute for 
Literacy, 2006; Shanahan et al., 2010) would moderate intervention effects on 
reading outcomes. In particular, there is broad agreement among researchers that 
literacy instruction needs to build children’s phonological awareness, decoding 
ability, oral reading fluency, reading vocabulary, and comprehension (Pressley, 
2002; Snow, Burns, & Griffin, 1998; Snow & Juel, 2007). The scientific consensus 
regarding the importance of research-based instruction is rooted in the 1998 
National Research Council (NRC) report, Preventing Reading Difficulties in 
Young Children (Snow et al., 1998). This report encouraged teachers to integrate 
instruction that enabled children to master the alphabetic principle and, at the same 
time, to read for understanding from a variety of narrative and informational text. 
Meta-analytic findings from the 2000 National Reading Panel (NRP) found that 
effective teacher-directed instruction was critical to improving children’s decoding 
ability, oral reading fluency, and comprehension outcomes. More recently, the 
Institute of Education Sciences (Shanahan et al., 2010) and the National Institute 
for Literacy (2006) have published reviews for practitioners in the elementary and 
middle grades, recommending the use of research-based comprehension strategies 
summarized by the National Reading Panel.1 Given the findings of past syntheses, 
we predicted that the implementation of research-based instruction would moder-
ate intervention effects on reading outcomes.

Third, we hypothesized that the effects of summer reading interventions would 
be larger for low-income children than for middle- and high-income children. In 
the absence of an intervention, low-income children may lose ground in reading 
during the summer months. Results from meta-analyses, nationally representative 
surveys, and ethnographic research indicate that low-income children are particu-
larly at risk of falling behind in reading comprehension during summer vacation. 
For example, Cooper et al. (1996) found that summer vacation had a larger nega-
tive impact on the reading comprehension scores of low-income children (d = –.27) 
than middle-income children (d = –.14). Longitudinal analyses involving the Early 
Childhood Longitudinal Survey, Kindergarten Cohort of 1998, indicate that low-
income children are more at risk of falling behind middle- and high-income chil-
dren in reading during the summer months than during the academic school year 
(Downey, von Hippel, & Broh, 2004). Findings from ethnographic research also 
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indicate that many low-income children have limited opportunities to participate 
in high-quality summer programs and to read appropriately challenging and inter-
esting books (Chin & Phillips, 2004; Lareau, 2003). As a result, a classroom- or 
home-based summer reading intervention may create a stronger treatment-control 
contrast in program activities and outcomes when low-income children comprise 
the majority of program participants.

Conversely, summer reading interventions may have smaller effects among 
more affluent children who have access to high-quality summer programs and 
books at home. Indeed, there is growing evidence that high-income families have 
dramatically increased investments in their children’s education over the past 40 
years. Using data from the Consumer Expenditure Surveys from 1972–1973 to 
2005–2006, Kornrich, Gauthier, and Furstenberg (2011) found that parental invest-
ment in education increased sharply among wealthy families. In particular, the 
increase was $2,344 among families with incomes in the highest decile compared 
to $255 in the middle decile and $338 in the lowest decile. These figures imply that 
children from high-income families are more likely than low-income families to 
have access to educational resources that foster learning. As a result, the contrast 
between a summer intervention and the counterfactual situation (i.e., children’s 
experience in the absence of a summer intervention) may be smaller among high-
income children than among low-income children. To date, however, only Cooper 
and colleagues (2000) have formally tested the moderating role of income status 
on achievement by comparing mean effects from studies with children from a 
range of family income levels. The results from a random-effects analysis indi-
cated that summer school effects were larger for middle-income children (d = .44, 
95% confidence interval [CI] [.14, .26]) than for low-income children (d = .20, 
95% CI [.13, .75]). Given the substantively important policy implications of 
Cooper et al.’s findings, there is a clear need to test the robustness of student 
income status as a moderator of intervention effects. To pursue this goal, we exam-
ined whether mean effects differed for studies with mostly low-income children 
compared to studies with mixed-income samples of children; in addition, we con-
ducted within-study comparisons of mean effects for children from different 
income groups.

To summarize, we hypothesized that (a) classroom- and home-based summer 
reading interventions would improve diverse reading outcomes, (b) the implemen-
tation of research-based reading instruction would moderate intervention effects, 
and (c) summer reading interventions would have larger effects for low-income 
children than for middle- and high-income children.

Method

Selection Criteria and Literature Search Procedures

The articles included in our review met five selection criteria. In particular, 
studies had to (a) evaluate the effects of a classroom- or home-based summer read-
ing intervention in the United States or Canada, (b) evaluate effects on a measure 
of reading achievement, (c) provide sufficient empirical information to compute 
an effect size (Cohen’s d index), (d) include students who were in kindergarten to 
eighth grade (K–8) prior to enrollment in a summer reading intervention, and (e) use 
an experimental or quasi-experimental design students to compare the post-program 
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performance of treatment students to control students who did not systematically 
participate in an alternative intervention. If researchers published multiple reports 
based on the same data, we included only one of these reports in our analyses (i.e., 
the final evaluation report). Our review included both studies published in peer-
reviewed journals and unpublished studies.

We focused on K–8 summer reading interventions because prior research sug-
gests that the loss of reading skills during summer occurs across this grade span 
(Cooper et al., 1996). Therefore, we excluded prekindergarten and high school 
programs because these programs tend to have different goals compared to K–8 
interventions. We also excluded studies on the effect of supplemental educational 
services that included both summer school and after-school programs when the 
studies did not report results that allowed us to isolate the unique effect of the sum-
mer component on student outcomes. Finally, we excluded studies using single-
group pre/posttest designs because they fail to protect against most threats to 
internal validity (Shadish, Cook, & Campbell, 2002).

To identify primary studies, we searched (a) electronic databases and targeted 
Internet sites, (b) reference lists of previous research syntheses, and (c) research 
reports from targeted state and local education agencies. Because Cooper et al.’s 
(2000) meta-analysis included studies published between January 1966 and August 
1998, we searched for studies published after August 1998.

Electronic Databases
We searched the electronic databases of Academic Search Premier, Education 

Abstracts, ERIC, PsycINFO, EconLit, and ProQuest Dissertations and Theses 
database. Our searches contained two sets of key words or phrases; the first set was 
designed to identify studies that met our programmatic inclusion criteria (summer 
program*, summer school*, summer reading, summer literacy, summer enrich-
ment, summer remedia*, summer instruction*, summer education*, summer learn-
ing), and the second set was designed to narrow the results to studies more likely 
to meet our methodological inclusion criteria (*experiment*, control*, regression 
discontinuity, compared, comparison, field trial*, effect size, evaluation). We 
linked the search terms within each set using the operator or; we linked the two 
sets of terms with the operator and. These searches yielded 1,691 results, which 
we exported to RefWorks for review and elimination of duplicates. We then read 
each study’s abstract and downloaded the complete study when appropriate. In 
cases where a more thorough review revealed that a particular study did not meet 
our inclusion criteria, we discarded the study. In the end, we retained 31 of these 
studies. In addition, we searched the public online databases of Child Trends 
LINKS, What Works Clearinghouse, and the Harvard Family Research Project’s 
Out-of-School Time Database. We used Google to search within the websites of 
foundations and research organizations that could potentially have relevant reports 
(i.e., MDRC, NBER, RAND, Mathematica, SEDL, Wallace Foundation) and 
searched references on the National Association of Summer Learning website. 
These searches resulted in 1 additional study that met our inclusion criteria.

Reference Lists of Published Reviews
We hand-searched the reference lists of four research reviews that were pub-

lished after Cooper et al.’s 2000 meta-analysis (Bodilly & Beckett, 2005; Lauer  
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et al., 2006; McCombs et al., 2011; Terzian, Moore, & Hamilton, 2009). We also 
reviewed the reference lists of studies found through our electronic searches. 
Through these reference lists, we uncovered three additional studies that had not 
surfaced during our electronic searches.

Direct Contact With Researchers and Policymakers
Marsh, Gershwin, Kirby, and Xia (2009) provide a list of states and school districts 

that mandate or recommend summer school participation for students who fail to meet 
a particular performance threshold. We contacted each state and school district 
through e-mail seeking any evaluations they may have conducted of their policy. This 
strategy did not produce any additional reports. Our three search channels yielded a 
total of 35 studies (involving 41 interventions), only 3 of which were included in 
Lauer et al.’s (2006) review and none of which were in Cooper et al.’s (2000) review.

Procedures for Coding Studies

Major Independent Variables: Classroom or Home Interventions
In our meta-analysis, the key independent variable was the context of the summer 

reading intervention (i.e., classroom or home). Classroom interventions (65%) were 
more widely adopted than home interventions (35%). Classroom interventions were 
usually implemented in a K–12 public school campus, a college or university campus, 
a public library, or a community-based organization. The most common goal among 
classroom interventions was the remediation of learning difficulties (75%), followed 
by the prevention of summer learning loss for low-income children (45%). In class-
room interventions, teachers instructed students by using resources such as text and 
curriculum to enhance student engagement and to improve reading comprehension and 
its component skills. Most home interventions were designed to reduce summer learn-
ing loss (93%) or to increase parent involvement (29%).

Research-Based Instruction and Other Program Moderator Variables
To determine whether a classroom-based summer reading intervention used 

research-based instruction, we identified a list of recommended practices pub-
lished in the National Reading Panel (2000) as outlined in the appendix. In par-
ticular, we compared this list of effective practices in the appendix to the 
instructional techniques described in each classroom intervention included in our 
meta-analysis. Each study was coded using a dichotomous and ordinal measure of 
research-based instruction. For the dichotomous measure (1 = yes, 0 = no), we 
coded whether a study reported implementing at least one research-based instruc-
tional recommendation. For the ordinal measure (0, 1, 2, or more), we coded for 
the total number of research-based instructional recommendations that were 
implemented in a single study. Finally, we coded for program context and instruc-
tor characteristics, including class size, number of program hours per day, total 
program hours, instructor type (e.g., certified or uncertified teachers), and whether 
instructors were trained prior to a program.

Methodological Moderator Variables
To evaluate the influence of study methods on reading outcomes, we created 

codes for study design and study quality. Study design was coded dichotomously 
based on whether an experimental design, in which participants were randomly 
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assigned to conditions, or a nonexperimental design was implemented (Shadish et 
al., 2002). Nonexperimental designs included regression-discontinuity analyses or 
methods used to match treatment and control groups on one or more pretest meas-
ures. Our dichotomous code for study design was supported by prior research 
suggesting that randomized controlled trials yield impact estimates that are differ-
ent from nonexperimental studies (Bloom, Michaelopoulous, Hill, & Lei, 2002; 
Cook, 2002; Lipsey & Wilson, 1993). Study quality codes were based on the What 
Works Clearinghouse (WWC) Standards for determining whether a study (a) did 
not meet WWC standards, (b) met WWC standards with reservations, or (c) met 
WWC standards without reservations (Institute of Education Sciences, 2010). 
Although it is unclear whether quality scores moderate effects in meta-analytic 
studies (Greenland, 1994), we used the WWC standards because they address the 
major threats to internal validity (i.e., randomization, attrition, equivalence) and 
are now widely used to evaluate intervention research involving multiple domains 
of child development (Durlak, Weissberg, Dymnicki, Taylor, & Schellinger, 2010).

Participant Characteristic Moderator Variables
To code the characteristics of participating students, we used the more narrow 

term income status rather than socioeconomic status because none of the primary 
studies in our review used a composite measure of socioeconomic status based on 
parents’ income, education level, and occupational status (Entwisle et al., 1997). 
Moreover, previous meta-analytic research (Sirin, 2005) indicates that the magni-
tude of the correlation between student free and reduced price lunch (FRL) status 
and achievement are similar to correlations between parent socioeconomic status 
measures (i.e., occupational status, income, education) and achievement. We 
coded each study in our meta-analysis as having either a low-income sample, a 
mixed-income sample, or as not reporting the income status of its participants.

For a study to be classified as low-income, it had to describe the studied inter-
vention as being designed for low-income students or report the percentage of 
students in the sample who were eligible for free/reduced price lunch or who met 
some other measure of low-income status.2 In the second type of studies, we coded 
samples as low-income if 50% or more of the sample was classified as low-income 
or as FRL-eligible. If a study did not report the FRL percentage for the sample but 
did report the FRL percentage for the school or district from which the sample was 
drawn, we used that information to code the study’s sample. No study reported the 
percentage of students who were middle-income or high-income. Therefore, in 
studies that reported that fewer than 50% of its students were FRL-eligible, we 
could not determine the income status of the majority of the sample. In such 
instances, we coded the study as having a mixed-income sample. In one study 
(Paris et al., 2004), the researchers randomly selected 12 school districts in 
Michigan and evaluated the summer school programs in those districts. Although 
this report did not include income data, we coded this as a mixed-income study, 
under the assumption that a random sampling of districts would result in a mix of 
income groups. Finally, if a study made no mention of the income status of its 
participants, we coded it as unreported.

Of the 23 studies that report the percentage of low-income students in their 
samples, the median was 70%. We conducted an income moderator analysis on 
these studies using a median split, and the results were not substantially different 
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from those found in the full sample of studies. We therefore report the results of 
moderator analyses based on the original coding described previously, which 
include a larger sample size of studies. To assess the robustness of our findings, we 
also identified 7 studies that reported a separate effect size for low-income and 
middle-income students. We compared the magnitude of the treatment effects for 
each subgroup and tested the significance of the mean differences. Within-study 
subgroup comparisons control for many study-level characteristics that may be 
confounded with the income characteristics of a study sample.

Student Reading Outcomes
We coded five student reading outcomes, including (a) total reading achieve-

ment, (b) reading comprehension total, (c) reading comprehension only, (d) flu-
ency and decoding combined, and (e) reading vocabulary. First, to summarize the 
overall effect of each intervention, we created the total reading achievement out-
come. Because two earlier reviews of summer programs (Cooper et al., 
2000; Lauer et al., 2006) used an aggregated measure of reading achievement 
that combined diverse measures, we created a total reading achievement outcome 
to be consistent with prior research and to compare our mean effects with the 
results of the two earlier reviews. Thus, for the first outcome measure, we gener-
ated one overall effect size per intervention that averaged together the effect sizes 
for each of the intervention’s posttests. For example, a study may have separately 
assessed and reported posttest scores for fluency, reading comprehension, and 
vocabulary. If the effect sizes for these domains were d = .13, d = .08, and d = .01, 
respectively, this study’s total reading achievement effect size would be the mean 
of these three effect sizes, or d = .07.

Second, the reading comprehension total outcome included effect sizes from 
standardized tests that assessed reading comprehension as well as other reading 
skills. These effect sizes usually included the combined comprehension and vocab-
ulary scores from a nationally norm-referenced test (e.g., the ITBS or Gates-
MacGinitie) and total scores from a state’s standardized test that assesses multiple 
literacy domains. Third, the reading comprehension only outcome was based on 
tasks that required children to read connected text and then answer multiple-choice 
questions.3 Fourth, the fluency and decoding combined outcome includes the 
effect sizes from measures of oral reading fluency with effect sizes of decoding 
assessments. Oral reading fluency measures required children to read connected 
texts with accuracy and speed, and decoding measures required children to read 
real words and pseudo-words from lists. Fifth, the reading vocabulary outcome 
assessed children’s ability to identify the correct definition of a word that was not 
embedded in connected text.

Coder Reliability

We created a codebook to collect information from each included study and 
developed a procedure for estimating the reliability of the study codes. Two raters 
coded a random 20% sample of studies. Kappa coefficients adjust for chance 
agreement between raters and was high across coded study characteristics (mean 
κ = .93). All coding inconsistencies were resolved in follow-up meetings between 
coders.
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Calculation of Effect Sizes and Analytic Strategy

The goal of meta-analysis is to combine the results of independent studies and 
to identify potential study-level moderators that explain variability in treatment 
effects. To conduct a meta-analysis, each study-level treatment effect must be con-
verted to a standardized mean difference, or effect size. In this study, we computed 
Cohen’s d for each study (i.e., the difference between the treatment and control 
group divided by the pooled standard deviation). We used a shifting unit of analy-
sis to ensure that effect sizes were independent. For example, as noted earlier, we 
aggregated effects within a given intervention to generate a single effect size called 
total reading achievement. For the analyses involving specific reading measures, 
we used the one effect size per intervention in order to maintain independent obser-
vations in the analytic models. For example, we identified studies that measured 
“reading vocabulary” and pooled these effects to generate the mean effect reported 
in the results section.

Random Effects Models
Because summer reading interventions vary along a number of dimensions and 

because we were interested in making inferences back to the population of studies 
from which our studies were sampled, we used a random effects model to pool 
effect sizes. The random effects model includes both a within-study weight 
(inverse of the study variance) and a between-study variance component. The ran-
dom effects model can be viewed as a special case of a multilevel model 
(Raudenbush & Bryk, 2002, pp. 209–210) in which the Level 1 model is given by 
the formula

dj = δj + εj,

where dj is the effect size (i.e., standardized mean difference between the treatment 
and control group) for study j, δj is the parameter estimate for the true effect size, 
and εj captures error due to the sampling of participants within study j and εj ~ N(0, 
σj

2). The Level 2 model can be written as

δj = γ0 + ΣsγsWsj + μj,

where Wsj are coded study-level characteristics, γs are parameter estimates, and μj 
is the study-level random error, where we assume that μj ~ N(0, τ). Substitution of 
the Level 2 model within the Level 1 model yields a mixed effects model of the 
following form:

dj = γ0 + ΣsγsWsj + μj + εj.

To estimate the parameters in Model 3, we used the metan command in Stata 
along with the random option, which employs the method of moments procedure 
to estimate the between-study variance components (DerSimonian, & Laird, 
1986). Ninety-five percent confidence intervals that did not include d = .00 led us 
to reject the null hypothesis that the mean effect size was 0. Because significance 
tests are sensitive to the number of studies, we also highlight the precision of the 
95% confidence interval in reporting the results.

(1)

(2)

(3)
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Homogeneity and Moderator Analyses
For the homogeneity analysis, we computed a Q statistic to test the null hypoth-

esis that mean effects were homogenous and estimating a common effect. The 
observed Q statistic follows a χ2 sampling distribution and is essentially a weighted 
sum of squares statistic given by the following formula:

Q w d d
j

k

j j= −
=
∑
1

2( ) ,

where wj is a measure of precision based on the inverse of the within- and 
between-study variance estimate (Hedges & Olkin, 1985). The observed Q 
statistic is compared to the expected Q statistic, which is based on the degrees 
of freedom (k – 1), where k is the number of independent comparisons. We 
computed a Qtotal statistic using the mean of combined weighted effect sizes for 
the full sample.

To conduct a moderator analysis, the Q statistic can be partitioned into a within-
group (Qw) and between-group (Qb) component. More precisely, we examined 
whether variation among subgroup means was statistically significant (Qb) and 
computed a 95% confidence interval for the difference between two mean effects 
(Hasselblad & Hedges, 1995). To supplement the null hypothesis tests involving 
the Q statistic, we computed an I2 statistic to assess the amount of heterogeneity in 
effects between studies, ranging from 0% to 100%. Higgins, Thompson, Deeks, 
and Altman (2003) offer the qualitative benchmarks for describing the magnitude 
of heterogeneity in mean effects across studies (i.e., I2 statistics near 15% reflect 
low heterogeneity, 25% to 50% reflect moderate heterogeneity, and 75% and 
above reflect high heterogeneity).

Within-Study Comparisons of Subgroup Mean Effects
Although moderator analyses yield important information on study-level char-

acteristics that explain differences in mean effects, they fail to protect against 
numerous threats to internal validity. For example, if studies with mostly low-
income children have mean effects that differ from studies with middle-income 
children, it is unclear whether other study-level characteristics such as the quality 
of the study design or the grade level of participating students may be influencing 
treatment effects. To assess the robustness of the results from the income modera-
tor analyses, we conducted within-study comparisons that enabled us to rule out 
study-level confounds. We employed a fixed effect model for these comparisons 
because our goal was to make inferences about the subset of studies for which 
within-study comparisons were possible.

In addition, a subsample of studies assessed program impacts on an immediate 
and a delayed measure of program effects. For each comparison, we created a new 
effect size—the difference between the two subgroup mean effect sizes (d2 –d1), 
where d2 is the delayed effect measured at Time 2 and d1 is the immediate effect 
measured at Time 1. For the comparison of mean effects that were measured 
immediately after an intervention and at follow-up, we created a variance of the 
difference between the two means by taking into account the correlation between 
the outcome measures. The variance of the difference is given by the formula

(4)
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var(d2 – d1) = V1 + V2 – (2r √V1 √V2),

where V1 and V2 represent the variance of each outcome measure (Borenstein, 
Hedges, Higgins, & Rothstein, 2009). For the variance of the immediate and 
delayed effects, r is the estimated correlation between the two outcomes. We used 
an average value of the correlation (r = .50) to compute the variance of the differ-
ence and checked the robustness of the results using a lower bound (r = .25) and 
upper bound (r = .75) estimate of the correlation between outcomes.

Ruling Out Rival Hypotheses of Findings
We addressed several alternative explanations for the findings by probing (a) the 

effects of study design, (b) the potential influence of publication bias, and (c) the 
impact of nested designs in classroom interventions. Finally, we compared the mean 
effects on immediate (< 1 month) and delayed measures (3+ months) for a subset of 
studies that reported post-program effects on two measurement occasions.

Results

The results are reported in four main sections. To address the first hypothesis, we 
examined whether classroom and home interventions improved diverse reading out-
comes. To address the second hypothesis, we assessed the moderating role of 
research-based instruction and other program characteristics on reading outcomes. 
To address the third hypothesis, we compared the magnitude of mean effects for 
studies with a majority of low-income samples and for studies with mixed-income 
samples. In addition, we conducted within-study analyses by comparing the magni-
tude of the mean effect size for children from low-income backgrounds and mixed-
income backgrounds. Finally, to check the robustness of our findings, we addressed 
several rival hypotheses that could potentially explain the main findings.

Descriptive Characteristics of Interventions and Studies

Table 1 summarizes the characteristics of the 35 studies that met our inclusion 
criteria. Most studies were either journal articles (31%) or dissertations (49%). 
Over one-third of the interventions occurred in urban settings and 40% used an 
experimental design or regression-discontinuity design. Most studies involved 
K–5 students, and low-income children comprised the majority of participants in 
60% of the studies. In addition, approximately two-thirds of the interventions were 
classroom-based programs and 35% of those reported using at least one research-
based instructional practice summarized by the National Reading Panel. The stud-
ies measured a variety of reading outcomes, including fluency and decoding, 
vocabulary, and comprehension, and 56% of the effect sizes included in this study 
measured intervention effects 1 month after the conclusion of the intervention. 
Four studies in our meta-analysis reported effects for multiple interventions, yield-
ing independent effect sizes from 41 interventions. Table 2 provides descriptive 
characteristics for each of the 41 summer reading interventions. The sample sizes 
of the studies ranged from large regression-discontinuity analyses of district-spon-
sored summer programs (Jacob & Lefgren, 2004; Mariano & Martorell, 2011; 
Matsudaira, 2008) to smaller studies involving home interventions.

(5)
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Table 1
Descriptive characteristics of studies

General publication characteristics N %

Date of report
  1999 1 3
  2001 4 11
  2002 2 6
  2003 2 6
  2004 3 9
  2005 2 6
  2006 4 11
  2007 1 3
  2008 2 6
  2009 5 14
  2010 7 20
  2011 2 6
Source of report
  Journal article 11 31
  Book or book chapter 1 3
  Dissertation 17 49
  MA thesis 1 3
  Private report 4 12
  Government report 1 3
Program setting
  Urban 14 40
  Suburban 4 11
  Rural 3 9
  Mix 3 9
  Unreported 11 31
Randomized controlled trial or regression-discontinuity design
  Yes 14 40
  No 21 60
Sample characteristics
  Grade level
    Early elementary (K–2) 12 34
    Upper elementary (3–5) 8 23
    Mix of elementary grades 7 20
    Middle school (5–8) 5 14
    Elementary and middle grades 3 9
  Income characteristics
    Low income 21 60
    Mix of income levels 11 31
    Unreported 3 9
Home-based interventions
  Yes 14 34
  No 26 63
  Mix (home- and classroom-based) 1 2
Did study report that the program used reading practices summarized by the NRP?
  Yes 9 35

(continued)
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Mean Effects of Classroom and Home Interventions

Table 3 reports the mean effect size and the associated 95% confidence interval, 
Q statistic, and I2 statistic for all summer reading interventions and separately for 
classroom and home interventions. Combining results from 41 interventions 
yielded a grand mean effect on total reading achievement of d = .10 (95% CI [.04, 
.15]). The statistically significant Q statistic of 82.44 (p < .001) and the I2 value of 
52% revealed moderate heterogeneity in effect sizes among studies. In addition, 
mean effects were also positive and significant for reading comprehension 
total (d = .13), reading comprehension only (d = .23), and fluency and decoding 
combined (d = .24). In the 7 studies that reported effects for a decoding measure 
only, the effect size (d = .43) was larger than for the other reading outcomes (result 
not shown in Table 3).

The magnitude of the effect size across the five outcome measures was similar 
for classroom and home interventions. More precisely, there was no significant 
difference in the mean effects of classroom and home interventions on each of the 
five outcome measures. In addition, the disaggregated findings show that class-
room and home interventions improved reading comprehension total scores by 
approximately one-tenth of a standard deviation. Although both types of interven-
tions improved reading comprehension only outcomes by approximately one-
fourth of a standard deviation, the mean effect size for home interventions was not 
statistically significant (d = .22, 95% CI [–.03, .48]). The magnitude of the treat-
ment effect on the fluency and decoding combined outcome was also similar for 
both intervention settings, although the effect size for classroom interventions 
(d = .22) included d = .00. For both types of interventions, there was no significant 
effect on reading vocabulary. In sum, these results indicate that both classroom and 

General publication characteristics N %

  No 17 65
Outcomes assessed (interventions may assess >1 outcome)
  Total reading achievement 41 100
  Reading comprehension total 36 88
  Reading comprehension only 18 44
  Fluency and decoding 18 44
  Vocabulary 12 29
Time elapsed between program end and posttest (studies may have multiple posttest 

dates)
  1 month 49 56
  2 months 16 18
  3–10 months 16 18
  >10 months 4 5
  Unreported 2 2

Note. Study-level characteristics reported at the study level (N = 35); intervention-level characteristics 
reported at the intervention level (k = 41). Percentages may not sum to 100 due to rounding. NRP = National 
Reading Panel.

Table 1 (continued)

(Text continues on p. 410.)



401

T
a

b
le


 2

D
es

cr
ip

ti
ve

 c
ha

ra
ct

er
is

ti
cs

 fo
r 

ea
ch

 o
f t

he
 4

1 
su

m
m

er
 r

ea
di

ng
 in

te
rv

en
ti

on
s

A
ut

ho
r(

s)
,  

pu
bl

ic
at

io
n 

ye
ar

, 
an

d 
so

ur
ce

 o
f 

re
po

rt
G

ra
de

 le
ve

l

S
am

pl
e 

si
ze

 
T

re
at

m
en

t n
 

(T
ot

al
 s

am
pl

e 
n)

A
ch

ie
ve

m
en

t l
ev

el
 

ta
rg

et
ed

In
co

m
e 

st
at

us
O

ut
co

m
e 

ca
te

go
ri

es
R

C
T

 o
r 

R
D

 
de

si
gn

To
ta

l r
ea

di
ng

 
ef

fe
ct

 s
iz

e 
(d

) 
95

%
 c

on
fi

de
nc

e 
in

te
rv

al

C
la

ss
ro

om
 in

te
rv

en
ti

on
s

A
ll

en
 (

20
03

),
 

di
ss

er
ta

ti
on

K
18 (3
0)

“A
t r

is
k,

” 
as

 id
en

ti
-

fi
ed

 b
y 

PA
L

S
 

as
se

ss
m

en
t a

nd
 

te
ac

he
r 

re
co

m
m

en
-

da
ti

on

L
ow

 in
co

m
e

R
ea

di
ng

 c
om

p 
on

ly
R

ea
di

ng
 c

om
p 

to
ta

l

N
0.

09
9

[–
0.

70
7,

 0
.9

04
]

R
ea

di
ng

 m
ix

ed
B

ak
le

 (
20

10
),

 
di

ss
er

ta
ti

on
G

ra
de

s 
1–

4
86

0
(1

72
0)

A
ll

 s
tu

de
nt

s
M

ix
ed

 I
nc

om
e

R
ea

di
ng

 c
om

p 
to

ta
l

N
–0

.1
12

[–
0.

30
3,

 0
.0

78
]

B
or

m
an

 a
nd

 
D

ow
li

ng
 

(2
00

6)
, j

ou
rn

al
 

ar
ti

cl
e

G
ra

de
s 

2–
3

42
0

(6
58

)
A

ll
 s

tu
de

nt
s 

(f
ro

m
 

lo
w

-i
nc

om
e 

ur
ba

n 
co

m
m

un
it

y)

L
ow

 in
co

m
e

V
oc

ab
ul

ar
y

R
ea

di
ng

 c
om

p 
on

ly
R

ea
di

ng
 c

om
p 

to
ta

l

Y
 (

R
C

T
)

0.
06

9
[–

0.
15

0,
 0

.2
87

]

B
or

m
an

, G
oe

tz
, 

an
d 

D
ow

li
ng

 
(2

00
9)

, j
ou

rn
al

 
ar

ti
cl

e

K
73

(1
00

)
A

ll
 s

tu
de

nt
s 

(f
ro

m
 

hi
gh

-p
ov

er
ty

 u
rb

an
 

sc
ho

ol
s)

L
ow

 in
co

m
e

R
ea

di
ng

 c
om

p 
to

ta
l

F
lu

en
cy

 a
nd

 
de

co
di

ng

Y
 (

R
C

T
)

0.
20

8
[–

0.
24

7,
 0

.6
63

]

(c
on

ti
nu

ed
)



402

A
ut

ho
r(

s)
,  

pu
bl

ic
at

io
n 

ye
ar

, 
an

d 
so

ur
ce

 o
f 

re
po

rt
G

ra
de

 le
ve

l

S
am

pl
e 

si
ze

 
T

re
at

m
en

t n
 

(T
ot

al
 s

am
pl

e 
n)

A
ch

ie
ve

m
en

t l
ev

el
 

ta
rg

et
ed

In
co

m
e 

st
at

us
O

ut
co

m
e 

ca
te

go
ri

es
R

C
T

 o
r 

R
D

 
de

si
gn

To
ta

l r
ea

di
ng

 
ef

fe
ct

 s
iz

e 
(d

) 
95

%
 c

on
fi

de
nc

e 
in

te
rv

al

C
ha

pl
in

 a
nd

 
C

ap
iz

za
no

 
(2

00
6)

, r
ep

or
t

G
ra

de
s 

1–
7

41
7

(8
35

)
A

ll
 s

tu
de

nt
s 

(f
ro

m
 

“u
nd

er
se

rv
ed

 
co

m
m

un
it

ie
s”

; l
ow

-
ac

hi
ev

er
s 

ta
rg

et
ed

)

L
ow

 in
co

m
e

V
oc

ab
ul

ar
y

R
ea

di
ng

 c
om

p 
on

ly
R

ea
di

ng
 c

om
p 

to
ta

l

Y
 (

R
C

T
)

0.
06

5
[–

0.
07

1,
 0

.2
01

]

C
le

ar
y 

(2
00

1)
, 

di
ss

er
ta

ti
on

K
80

(1
24

)
S

tu
de

nt
s 

w
it

h 
“l

it
-

er
ac

y 
an

d 
ph

on
em

ic
 

aw
ar

en
es

s 
de

fi
ci

ts
,”

 
as

 m
ea

su
re

d 
by

 d
is

-
tr

ic
t a

ss
es

sm
en

ts

U
nr

ep
or

te
d

F
lu

en
cy

 a
nd

 
de

co
di

ng
R

ea
di

ng
 c

om
p 

to
ta

l

N
0.

11
6

[–
0.

40
7,

 0
.6

39
]

D
ur

an
d 

(2
00

2)
, 

di
ss

er
ta

ti
on

G
ra

de
 3

88
(2

15
)

S
tu

de
nt

s 
sc

or
in

g 
be

-
lo

w
 7

0%
 o

n 
Te

xa
s 

A
ss

es
sm

en
t o

f 
A

ca
de

m
ic

 S
ki

ll
s

M
ix

ed
 I

nc
om

e
V

oc
ab

ul
ar

y
R

ea
di

ng
 c

om
p 

on
ly

R
ea

di
ng

 c
om

p 
to

ta
l

N
–0

.0
13

[–
0.

28
5,

 0
.2

58
]

D
w

ig
ht

 (
20

10
),

 
di

ss
er

ta
ti

on
G

ra
de

s 
3 

an
d 

4
36 (5
4)

“A
t r

is
k 

T
it

le
 1

 
st

ud
en

ts
” 

sc
or

in
g 

be
lo

w
 p

ro
fi

ci
en

cy
 

on
 lo

ca
l a

ss
es

s-
m

en
ts

L
ow

 in
co

m
e

R
ea

di
ng

 c
om

p 
to

ta
l

N
0.

33
1

[–
0.

24
3,

 0
.9

05
]

E
ll

er
s 

(2
00

9)
, 

di
ss

er
ta

ti
on

G
ra

de
s 

7 
an

d 
8

60
(1

20
)

“L
ow

-a
ch

ie
vi

ng
 a

nd
 

at
-r

is
k 

st
ud

en
ts

”
L

ow
 in

co
m

e
R

ea
di

ng
 c

om
p 

to
ta

l
N

–0
.0

88
[–

0.
44

6,
 0

.2
70

]

T
a

b
le


 2

 (
co

n
ti

n
u

ed
) 

(c
on

ti
nu

ed
)



403

A
ut

ho
r(

s)
,  

pu
bl

ic
at

io
n 

ye
ar

, 
an

d 
so

ur
ce

 o
f 

re
po

rt
G

ra
de

 le
ve

l

S
am

pl
e 

si
ze

 
T

re
at

m
en

t n
 

(T
ot

al
 s

am
pl

e 
n)

A
ch

ie
ve

m
en

t l
ev

el
 

ta
rg

et
ed

In
co

m
e 

st
at

us
O

ut
co

m
e 

ca
te

go
ri

es
R

C
T

 o
r 

R
D

 
de

si
gn

To
ta

l r
ea

di
ng

 
ef

fe
ct

 s
iz

e 
(d

) 
95

%
 c

on
fi

de
nc

e 
in

te
rv

al

H
ay

m
on

 (
20

09
),

 
di

ss
er

ta
ti

on
G

ra
de

 7
30 (6
0)

A
va

il
ab

le
 to

 a
ll

 
st

ud
en

ts
; o

ve
r 

70
%

 
of

 p
ar

ti
ci

pa
nt

s 
w

er
e 

be
lo

w
 p

ro
fi

ci
en

t o
n 

st
at

e 
st

an
da

rd
iz

ed
 

te
st

L
ow

 in
co

m
e

R
ea

di
ng

 c
om

p 
on

ly
R

ea
di

ng
 c

om
p 

to
ta

l

N
0.

40
4

[–
0.

12
5,

 0
.9

33
]

Ja
co

b 
an

d 
L

ef
-

gr
en

 (
20

04
),

 
jo

ur
na

l a
rt

ic
le

G
ra

de
s 

3 
an

d 
6

12
,1

75
 (

to
ta

l 
sa

m
pl

e)
S

tu
de

nt
s 

w
ho

 h
ad

 
fa

il
ed

 s
ta

te
 te

st
L

ow
 in

co
m

e
R

ea
di

ng
 c

om
p 

to
ta

l
Y

 (
R

D
)

0.
02

3
[–

0.
00

8,
 0

.0
54

]

L
i, 

A
lf

re
d,

 
K

en
ne

dy
, 

an
d 

P
ut

al
la

z 
(2

00
9)

, j
ou

rn
al

 
ar

ti
cl

e

M
id

dl
e 

sc
ho

ol
14

1
(2

,7
90

)
“A

ca
de

m
ic

al
ly

 g
if

te
d 

an
d 

ta
le

nt
ed

”
U

nr
ep

or
te

d
R

ea
di

ng
 c

om
p 

to
ta

l
N

0.
25

7
[0

.0
87

, 0
.4

26
]

L
in

de
r 

(2
00

4)
, 

di
ss

er
ta

ti
on

G
ra

de
 1

47 (8
3)

S
tu

de
nt

s 
sc

or
in

g 
be

-
lo

w
 2

5t
h 

pe
rc

en
ti

le
 

on
 d

is
tr

ic
t  

as
se

ss
m

en
t

L
ow

 in
co

m
e

F
lu

en
cy

 a
nd

 
de

co
di

ng
N

–0
.0

38
[–

0.
47

2,
 0

.3
96

]

M
ar

ia
no

 a
nd

 
M

ar
to

re
ll

 
(2

01
1)

, r
ep

or
t

G
ra

de
 5

36
,4

81
 (

to
ta

l 
sa

m
pl

e)
S

tu
de

nt
s 

w
ho

 h
ad

 
fa

il
ed

 s
ta

te
 te

st
L

ow
 in

co
m

e
R

ea
di

ng
 c

om
p 

to
ta

l
Y

 (
R

D
)

0.
04

2
[–

0.
02

6,
 0

.1
1]

M
at

su
da

ir
a 

(2
00

8)
, j

ou
rn

al
 

ar
ti

cl
e

G
ra

de
s 

3–
5,

 7
19

9,
16

4 
(t

ot
al

 
sa

m
pl

e)
S

tu
de

nt
s 

w
ho

 h
ad

 
fa

il
ed

 s
ta

te
 te

st
L

ow
 in

co
m

e
R

ea
di

ng
 c

om
p 

to
ta

l
Y

 (
R

D
)

0.
15

7
[0

.0
08

, 0
.3

07
]

T
a

b
le


 2

 (
co

n
ti

n
u

ed
) 

(c
on

ti
nu

ed
)



404

A
ut

ho
r(

s)
,  

pu
bl

ic
at

io
n 

ye
ar

, 
an

d 
so

ur
ce

 o
f 

re
po

rt
G

ra
de

 le
ve

l

S
am

pl
e 

si
ze

 
T

re
at

m
en

t n
 

(T
ot

al
 s

am
pl

e 
n)

A
ch

ie
ve

m
en

t l
ev

el
 

ta
rg

et
ed

In
co

m
e 

st
at

us
O

ut
co

m
e 

ca
te

go
ri

es
R

C
T

 o
r 

R
D

 
de

si
gn

To
ta

l r
ea

di
ng

 
ef

fe
ct

 s
iz

e 
(d

) 
95

%
 c

on
fi

de
nc

e 
in

te
rv

al

M
ee

ha
n 

(2
00

5)
, 

jo
ur

na
l a

rt
ic

le
G

ra
de

 2
41 (5
7)

S
tu

de
nt

s 
m

or
e 

th
an

 6
 

m
on

th
s 

be
lo

w
 g

ra
de

 
le

ve
l, 

as
 m

ea
su

re
d 

by
 r

un
ni

ng
 r

ec
or

d

U
nr

ep
or

te
d

R
ea

di
ng

 c
om

p 
to

ta
l

N
0.

11
4

[–
0.

70
5,

 0
.9

32
]

O
pa

li
ns

ki
 (

20
06

),
 

di
ss

er
ta

ti
on

G
ra

de
 8

16
7

(3
31

)
S

tu
de

nt
s 

in
 d

an
ge

r 
of

 r
et

en
ti

on
 d

ue
 to

 
fa

il
in

g 
gr

ad
es

M
ix

ed
 I

nc
om

e
R

ea
di

ng
 c

om
p 

to
ta

l
N

–0
.1

97
[–

0.
41

5,
 0

.0
20

]

P
ar

is
 e

t a
l. 

(2
00

4)
, b

oo
k 

ch
ap

te
r

G
ra

de
s 

K
–3

31
9

(5
51

)
V

ar
yi

ng
 c

ri
te

ri
a—

“g
en

er
al

ly
 c

on
si

d-
er

ed
 a

t r
is

k,
” 

ba
se

d 
on

 te
ac

he
r 

re
co

m
-

m
en

da
ti

on

M
ix

ed
 I

nc
om

e
F

lu
en

cy
 a

nd
 

de
co

di
ng

V
oc

ab
ul

ar
y

R
ea

di
ng

 c
om

p 
on

ly
R

ea
di

ng
 c

om
p 

to
ta

l

N
–0

.0
78

[–
0.

45
0,

 0
.2

95
]

R
ee

d 
(2

00
1)

, d
is

-
se

rt
at

io
n

G
ra

de
 1

30 (7
4)

S
tu

de
nt

s 
sc

or
in

g 
be

-
lo

w
 5

0t
h 

pe
rc

en
ti

le
 

on
 r

ea
di

ng
 T

er
ra

 
N

ov
a

M
ix

ed
 I

nc
om

e
R

ea
di

ng
 c

om
p 

on
ly

R
ea

di
ng

 c
om

p 
to

ta
l

N
–0

.1
44

[–
0.

60
9,

 0
.3

21
]

S
ch

ac
te

r 
(2

00
1)

, 
re

po
rt

G
ra

de
 1

21 (5
1)

S
tu

de
nt

s 
fr

om
 s

ch
oo

ls
 

“w
ho

se
 r

ea
di

ng
 

sc
or

es
 w

er
e 

be
lo

w
 

th
e 

25
th

 p
er

ce
nt

il
e”

L
ow

 in
co

m
e

V
oc

ab
ul

ar
y

R
ea

di
ng

 c
om

p 
on

ly
R

ea
di

ng
 c

om
p 

to
ta

l
F

lu
en

cy
 a

nd
 

de
co

di
ng

N
0.

33
[–

0.
23

1,
 0

.8
92

]

T
a

b
le


 2

 (
co

n
ti

n
u

ed
) 

(c
on

ti
nu

ed
)



405

A
ut

ho
r(

s)
,  

pu
bl

ic
at

io
n 

ye
ar

, 
an

d 
so

ur
ce

 o
f 

re
po

rt
G

ra
de

 le
ve

l

S
am

pl
e 

si
ze

 
T

re
at

m
en

t n
 

(T
ot

al
 s

am
pl

e 
n)

A
ch

ie
ve

m
en

t l
ev

el
 

ta
rg

et
ed

In
co

m
e 

st
at

us
O

ut
co

m
e 

ca
te

go
ri

es
R

C
T

 o
r 

R
D

 
de

si
gn

To
ta

l r
ea

di
ng

 
ef

fe
ct

 s
iz

e 
(d

) 
95

%
 c

on
fi

de
nc

e 
in

te
rv

al

S
ch

ac
te

r 
an

d 
Jo

 
(2

00
5)

, j
ou

rn
al

 
ar

ti
cl

e

G
ra

de
 1

54
(1

18
)

A
ll

 s
tu

de
nt

s 
(f

ro
m

 
“e

co
no

m
ic

al
ly

 
di

sa
dv

an
ta

ge
d”

 
ba

ck
gr

ou
nd

s)

L
ow

 in
co

m
e

R
ea

di
ng

 c
om

p 
on

ly
R

ea
di

ng
 c

om
p 

to
ta

l

Y
 (

R
C

T
)

0.
69

6
[0

.3
13

, 1
.0

80
]

S
ew

ar
d 

(2
00

9)
, 

di
ss

er
ta

ti
on

K
55 (8
6)

“C
hi

ld
re

n 
sh

ow
in

g 
si

gn
s 

of
 e

ar
ly

 r
ea

d-
in

g 
de

la
y,

” 
as

 id
en

-
ti

fi
ed

 b
y 

te
ac

he
r

M
ix

ed
 I

nc
om

e
F

lu
en

cy
 a

nd
 

de
co

di
ng

V
oc

ab
ul

ar
y

N
0.

47
2

[0
.0

24
, 0

.9
21

]

S
ew

ar
d 

(2
00

9)
, 

di
ss

er
ta

ti
on

K
53 (8
4)

C
hi

ld
re

n 
sh

ow
in

g 
si

gn
s 

of
 e

ar
ly

 r
ea

d-
in

g 
de

la
y,

 a
s 

id
en

ti
-

fi
ed

 b
y 

te
ac

he
r

M
ix

ed
 I

nc
om

e
F

lu
en

cy
 a

nd
 

de
co

di
ng

V
oc

ab
ul

ar
y

N
0.

47
5

[0
.0

25
, 0

.9
25

]

S
un

m
on

u,
 

L
ar

se
n,

 V
an

 
H

or
n,

 C
oo

pe
r-

M
ar

ti
n,

 a
nd

 
N

ie
ls

en
 

(2
00

2)
, r

ep
or

t

G
ra

de
s 

K
–2

1,
47

2
(2

,4
02

)
A

ll
 s

tu
de

nt
s 

(i
n 

T
it

le
 

1 
sc

ho
ol

s 
w

it
h 

hi
gh

 
co

nc
en

tr
at

io
ns

 
of

 f
re

e/
re

du
ce

d 
lu

nc
h 

an
d 

E
ng

li
sh

 
la

ng
ua

ge
 le

ar
ne

r 
st

ud
en

ts
)

L
ow

 in
co

m
e

F
lu

en
cy

 a
nd

 
de

co
di

ng
N

–0
.0

77
[–

0.
19

7,
 0

.0
43

]

U
ge

l (
19

99
),

 d
is

-
se

rt
at

io
n

G
ra

de
s 

5–
7

24 (4
8)

S
tu

de
nt

s 
w

it
h 

re
ad

in
g 

di
sa

bi
li

ti
es

L
ow

 in
co

m
e

F
lu

en
cy

 a
nd

 
de

co
di

ng
R

ea
di

ng
 c

om
p 

on
ly

R
ea

di
ng

 c
om

p 
to

ta
l

N
0.

82
1

(0
.2

21
, 1

.4
21

]

T
a

b
le


 2

 (
co

n
ti

n
u

ed
) 

(c
on

ti
nu

ed
)



406

A
ut

ho
r(

s)
,  

pu
bl

ic
at

io
n 

ye
ar

, 
an

d 
so

ur
ce

 o
f 

re
po

rt
G

ra
de

 le
ve

l

S
am

pl
e 

si
ze

 
T

re
at

m
en

t n
 

(T
ot

al
 s

am
pl

e 
n)

A
ch

ie
ve

m
en

t l
ev

el
 

ta
rg

et
ed

In
co

m
e 

st
at

us
O

ut
co

m
e 

ca
te

go
ri

es
R

C
T

 o
r 

R
D

 
de

si
gn

To
ta

l r
ea

di
ng

 
ef

fe
ct

 s
iz

e 
(d

) 
95

%
 c

on
fi

de
nc

e 
in

te
rv

al

W
at

er
s 

(2
00

4)
, 

di
ss

er
ta

ti
on

G
ra

de
 1

23 (4
6)

S
tu

de
nt

s 
w

it
h 

sc
or

es
 

of
 2

4 
or

 b
el

ow
 o

n 
th

e 
D

R
A

M
ix

ed
 I

nc
om

e
R

ea
di

ng
 c

om
p 

to
ta

l
N

0.
80

4
[0

.1
95

, 1
.4

13
]

H
om

e 
in

te
rv

en
ti

on
s

A
ll

in
gt

on
 e

t a
l. 

(2
01

0)
, j

ou
rn

al
 

ar
ti

cl
e

E
le

m
en

ta
ry

85
2

(1
,3

30
)

A
ll

 s
tu

de
nt

s 
(f

ro
m

 
hi

gh
-p

ov
er

ty
 

sc
ho

ol
s)

L
ow

 in
co

m
e

R
ea

di
ng

 c
om

p 
to

ta
l

Y
 (

R
C

T
)

0.
13

9
[0

.0
27

, 0
.2

51
]

B
ut

le
r 

(2
01

0)
, 

di
ss

er
ta

ti
on

G
ra

de
s 

2–
4

26 (6
7)

B
el

ow
 g

ra
de

 le
ve

l
L

ow
 in

co
m

e
F

lu
en

cy
 a

nd
 

de
co

di
ng

R
ea

di
ng

 c
om

p 
on

ly
R

ea
di

ng
 c

om
p 

to
ta

l

N
0.

70
8

[0
.2

02
, 1

.2
14

]

B
ut

le
r 

(2
01

0)
, 

di
ss

er
ta

ti
on

G
ra

de
s 

2–
4

27 (6
8)

B
el

ow
 g

ra
de

 le
ve

l
L

ow
 in

co
m

e
F

lu
en

cy
 a

nd
 

de
co

di
ng

R
ea

di
ng

 c
om

p 
on

ly
R

ea
di

ng
 c

om
p 

to
ta

l

N
0.

62
1

[0
.1

25
, 1

.1
18

]

K
im

 a
nd

 G
ur

ya
n 

(2
01

0)
, j

ou
rn

al
 

ar
ti

cl
e

G
ra

de
 4

11
0

(2
16

)
A

ll
 s

tu
de

nt
s 

(f
ro

m
 

hi
gh

-p
ov

er
ty

, 
la

ng
ua

ge
 m

in
or

it
y 

sc
ho

ol
s)

L
ow

 in
co

m
e

R
ea

di
ng

 c
om

p 
to

ta
l

R
ea

di
ng

 c
om

p 
on

ly
V

oc
ab

ul
ar

y

Y
 (

R
C

T
)

–0
.1

43
[–

0.
41

4,
 0

.1
29

]

T
a

b
le


 2

 (
co

n
ti

n
u

ed
) 

(c
on

ti
nu

ed
)



407

A
ut

ho
r(

s)
,  

pu
bl

ic
at

io
n 

ye
ar

, 
an

d 
so

ur
ce

 o
f 

re
po

rt
G

ra
de

 le
ve

l

S
am

pl
e 

si
ze

 
T

re
at

m
en

t n
 

(T
ot

al
 s

am
pl

e 
n)

A
ch

ie
ve

m
en

t l
ev

el
 

ta
rg

et
ed

In
co

m
e 

st
at

us
O

ut
co

m
e 

ca
te

go
ri

es
R

C
T

 o
r 

R
D

 
de

si
gn

To
ta

l r
ea

di
ng

 
ef

fe
ct

 s
iz

e 
(d

) 
95

%
 c

on
fi

de
nc

e 
in

te
rv

al

K
im

 a
nd

 G
ur

ya
n 

(2
01

0)
, j

ou
rn

al
 

ar
ti

cl
e

G
ra

de
 4

10
3

(2
11

)
A

ll
 s

tu
de

nt
s 

(f
ro

m
 

hi
gh

-p
ov

er
ty

, 
la

ng
ua

ge
 m

in
or

it
y 

sc
ho

ol
s)

L
ow

 in
co

m
e

R
ea

di
ng

 c
om

p 
to

ta
l

R
ea

di
ng

 c
om

p 
on

ly
V

oc
ab

ul
ar

y

Y
 (

R
C

T
)

–0
.0

21
[–

0.
32

3,
 0

.2
81

]

K
im

 a
nd

 W
hi

te
 

(2
00

8)
, j

ou
rn

al
 

ar
ti

cl
e

G
ra

de
s 

3–
5

93
(2

00
)

A
ll

 s
tu

de
nt

s
M

ix
ed

 in
co

m
e

F
lu

en
cy

 a
nd

 
de

co
di

ng
R

ea
di

ng
 c

om
p 

to
ta

l

Y
 (

R
C

T
)

–0
.1

15
[–

0.
40

3,
 0

.1
74

]

K
im

 a
nd

 W
hi

te
 

(2
00

8)
, j

ou
rn

al
 

ar
ti

cl
e

G
ra

de
s 

3–
5

10
0

(2
07

)
A

ll
 s

tu
de

nt
s

M
ix

ed
 in

co
m

e
F

lu
en

cy
 a

nd
 

de
co

di
ng

R
ea

di
ng

 c
om

p 
to

ta
l

Y
 (

R
C

T
)

0.
08

3
[–

0.
20

0,
 0

.3
65

]

K
im

 a
nd

 W
hi

te
 

(2
00

8)
, j

ou
rn

al
 

ar
ti

cl
e

G
ra

de
s 

3–
5

10
0

(2
07

)
A

ll
 s

tu
de

nt
s

M
ix

ed
 in

co
m

e
F

lu
en

cy
 a

nd
 

de
co

di
ng

R
ea

di
ng

 c
om

p 
to

ta
l

Y
 (

R
C

T
)

0.
08

9
[–

0.
19

4,
 0

.3
71

]

K
im

 (
20

06
),

 
jo

ur
na

l a
rt

ic
le

G
ra

de
 4

25
2

(4
86

)
A

ll
 s

tu
de

nt
s

M
ix

ed
 I

nc
om

e
F

lu
en

cy
 a

nd
 

de
co

di
ng

R
ea

di
ng

 c
om

p 
to

ta
l

Y
 (

R
C

T
)

0.
08

3
[–

0.
09

5,
 0

.2
61

]

K
im

 (
20

07
),

 
jo

ur
na

l a
rt

ic
le

G
ra

de
s 

1–
5

16
6

(3
31

)
A

ll
 s

tu
de

nt
s

M
ix

ed
 I

nc
om

e
R

ea
di

ng
 c

om
p 

to
ta

l
Y

 (
R

C
T

)
0.

18
5

[–
0.

05
1,

 0
.4

20
]

M
el

os
h 

(2
00

3)
, 

di
ss

er
ta

ti
on

G
ra

de
 2

26 (4
6)

A
ll 

st
ud

en
ts

 (f
ro

m
 

hi
gh

-p
ov

er
ty

 
sc

ho
ol

s;
 tw

o-
th

ir
ds

 
w

er
e 

sc
or

in
g 

be
lo

w
 

pr
of

ic
ie

nt
 o

n 
st

at
e 

te
st

s)

L
ow

 in
co

m
e

F
lu

en
cy

 a
nd

 
de

co
di

ng
R

ea
di

ng
 c

om
p 

on
ly

R
ea

di
ng

 c
om

p 
to

ta
l

Y
 (

R
C

T
)

0.
10

8
[–

0.
50

5,
 0

.7
21

]

T
a

b
le


 2

 (
co

n
ti

n
u

ed
) 

(c
on

ti
nu

ed
)



408

A
ut

ho
r(

s)
,  

pu
bl

ic
at

io
n 

ye
ar

, 
an

d 
so

ur
ce

 o
f 

re
po

rt
G

ra
de

 le
ve

l

S
am

pl
e 

si
ze

 
T

re
at

m
en

t n
 

(T
ot

al
 s

am
pl

e 
n)

A
ch

ie
ve

m
en

t l
ev

el
 

ta
rg

et
ed

In
co

m
e 

st
at

us
O

ut
co

m
e 

ca
te

go
ri

es
R

C
T

 o
r 

R
D

 
de

si
gn

To
ta

l r
ea

di
ng

 
ef

fe
ct

 s
iz

e 
(d

) 
95

%
 c

on
fi

de
nc

e 
in

te
rv

al

P
ag

an
 (

20
10

),
 

di
ss

er
ta

ti
on

G
ra

de
s 

3 
an

d 
5

28 (5
7)

S
tu

de
nt

s 
sc

or
in

g 
be

lo
w

 a
ge

 e
xp

ec
ta

-
ti

on
s 

on
 m

ea
su

re
 

of
 e

xp
re

ss
iv

e 
vo

ca
bu

la
ry

M
ix

ed
 in

co
m

e
V

oc
ab

ul
ar

y
R

ea
di

ng
 c

om
p 

on
ly

R
ea

di
ng

 c
om

p 
to

ta
l

F
lu

en
cy

 a
nd

 
de

co
di

ng

Y
 (

R
C

T
)

0.
11

[–
0.

41
0,

 0
.6

30
]

S
ew

ar
d 

(2
00

9)
, 

di
ss

er
ta

ti
on

K
27 (5
8)

C
hi

ld
re

n 
sh

ow
in

g 
si

gn
s 

of
 e

ar
ly

 r
ea

d-
in

g 
de

la
y,

 a
s 

id
en

ti
-

fi
ed

 b
y 

te
ac

he
r

M
ix

ed
 in

co
m

e
F

lu
en

cy
 a

nd
 

de
co

di
ng

V
oc

ab
ul

ar
y

N
0.

55
3

[0
.0

25
, 1

.0
81

]

V
an

 A
nd

el
 

(2
01

1)
, d

is
-

se
rt

at
io

n

G
ra

de
s 

2–
5

16 (6
9)

A
ll

 s
tu

de
nt

s 
(f

ro
m

 
lo

w
 s

oc
io

ec
on

om
ic

 
st

at
us

 s
ch

oo
ls

)

L
ow

 in
co

m
e

F
lu

en
cy

 a
nd

 
de

co
di

ng
V

oc
ab

ul
ar

y
R

ea
di

ng
 c

om
p 

on
ly

R
ea

di
ng

 c
om

p 
to

ta
l

N
0.

05
[–

0.
51

1,
 0

.6
11

]

M
ix

 o
f 

in
te

rv
en

ti
on

 c
on

te
xt

s
R

om
an

, C
ar

ra
n,

 
an

d 
F

io
re

 
(2

01
0)

, r
ep

or
t

E
le

m
en

ta
ry

14
9 

(t
ot

al
 

sa
m

pl
e)

A
ll 

st
ud

en
ts

 (f
ro

m
 5

0%
 

fr
ee

/r
ed

uc
ed

 lu
nc

h 
sc

ho
ol

s,
 n

o 
m

or
e 

th
an

 1
5%

 E
ng

lis
h 

la
ng

ua
ge

 le
ar

ne
r)

L
ow

 in
co

m
e

R
ea

di
ng

 c
om

p 
on

ly
N

0.
22

6
[–

0.
09

7,
 0

.5
48

]

N
ot

e.
 A

 to
ta

l o
f 

35
 s

tu
di

es
 c

on
tr

ib
ut

ed
 d

es
cr

ip
ti

ve
 in

fo
rm

at
io

n 
fo

r 
41

 in
te

rv
en

ti
on

s.
 S

tu
di

es
 r

ep
or

ti
ng

 th
e 

ef
fe

ct
s 

of
 m

ul
ti

pl
e 

in
te

rv
en

ti
on

s 
ar

e 
li

st
ed

 m
or

e 
th

an
 o

nc
e.

 
M

ul
ti

pl
e 

in
te

rv
en

ti
on

 e
ff

ec
ts

 w
er

e 
re

po
rt

ed
 b

y 
fo

ur
 s

tu
di

es
, i

nc
lu

di
ng

 S
ew

ar
d 

(2
00

9)
, B

ut
le

r (
20

10
),

 K
im

 a
nd

 G
ur

ya
n 

(2
01

0)
, a

nd
 K

im
 a

nd
 W

hi
te

 (2
00

8)
. I

n 
th

e 
m

et
a-

an
al

ys
is

 o
f c

la
ss

ro
om

 a
nd

 h
om

e 
in

te
rv

en
ti

on
s,

 in
de

pe
nd

en
ce

 o
f o

bs
er

va
ti

on
s 

w
as

 m
ai

nt
ai

ne
d 

by
 u

si
ng

 a
 s

in
gl

e 
in

te
rv

en
ti

on
 e

ff
ec

t s
iz

e 
fr

om
 e

ac
h 

st
ud

y.
 T

he
 d

at
a 

so
ur

ce
 

fo
r 

ea
ch

 c
it

ed
 s

tu
dy

 i
s 

re
po

rt
ed

 i
n 

th
e 

re
fe

re
nc

e 
li

st
. E

ff
ec

ti
ve

 s
am

pl
e 

si
ze

s 
fo

r 
ea

ch
 e

ff
ec

t 
si

ze
 m

ay
 d

if
fe

r 
de

pe
nd

in
g 

on
 t

he
 i

nf
or

m
at

io
n 

re
po

rt
ed

 i
n 

th
e 

st
ud

y.
 A

ll
 

in
te

rv
en

ti
on

s 
co

nt
ri

bu
te

 to
 th

e 
to

ta
l r

ea
di

ng
 a

ch
ie

ve
m

en
t e

ff
ec

t s
iz

e.
 S

om
e 

in
te

rv
en

ti
on

s 
m

ay
 c

on
tr

ib
ut

e 
ad

di
ti

on
al

 a
ss

es
sm

en
ts

 to
 th

e 
to

ta
l r

ea
di

ng
 a

ch
ie

ve
m

en
t e

ff
ec

t 
si

ze
 n

ot
 li

st
ed

 h
er

e.
  R

C
T

 =
 r

an
do

m
iz

ed
 c

on
tr

ol
le

d 
tr

ia
l;

 R
D

 =
 r

eg
re

ss
io

n-
di

sc
on

ti
nu

it
y 

de
si

gn
; R

ea
di

ng
 c

om
p 

=
 R

ea
di

ng
 c

om
pr

eh
en

si
on

.

T
a

b
le


 2

 (
co

n
ti

n
u

ed
) 



409

T
a

b
le


 3

M
ea

n 
ef

fe
ct

 s
iz

e 
(E

S)
, 9

5%
 c

on
fi

de
nc

e 
in

te
rv

al
s 

(C
I)

, a
nd

 h
om

og
en

ei
ty

 s
ta

ti
st

ic
s 

fo
r 

th
e 

to
ta

l s
am

pl
e,

 a
nd

 fo
r 

cl
as

sr
oo

m
 a

nd
 h

om
e 

in
te

rv
en

ti
on

s

M
od

er
at

or
 v

ar
ia

bl
e

To
ta

l r
ea

di
ng

 
ac

hi
ev

em
en

t
R

ea
di

ng
 c

om
pr

e-
he

ns
io

n 
to

ta
l

R
ea

di
ng

 c
om

pr
e-

he
ns

io
n 

on
ly

F
lu

en
cy

 a
nd

  
de

co
di

ng
 c

om
bi

ne
d

R
ea

di
ng

  
vo

ca
bu

la
ry

A
ll

 in
te

rv
en

ti
on

s 
co

m
bi

ne
d

E
S C
I

0.
10

*
[0

.0
4,

 0
.1

5]
0.

13
*

[0
.0

6,
 0

.1
9]

0.
23

*
[0

.0
7,

 0
.4

0]
0.

24
*

[0
.0

8,
 0

.4
0]

0.
04

[–
0.

04
, 0

.1
2]

k
41

36
18

18
12

Q
 to

ta
l

82
.4

4*
**

10
1.

7*
**

56
.3

8*
**

49
.0

9*
**

6.
92

I2
51

.5
0%

65
.6

0%
69

.8
0%

65
.4

0%
0.

00
%

C
la

ss
ro

om
 

in
te

rv
en

ti
on

s
E

S
0.

09
*

0.
13

*
0.

25
*

0.
22

0.
06

C
I

[0
.0

2,
 0

.1
5]

[0
.0

5,
 0

.2
2]

[0
.0

2,
 0

.4
9]

[–
0.

03
, 0

.4
6]

[–
0.

04
, 0

.1
6]

k
26

22
10

9
7

Q
 w

it
hi

n
57

.7
8*

**
79

.0
4*

**
41

.8
8*

*
27

.3
8*

*
1.

65
I2  w

it
hi

n
56

.7
0%

73
.4

0%
78

.5
0%

70
.8

0%
0.

00
%

H
om

e 
in

te
rv

en
ti

on
s

E
S

0.
12

*
0.

11
*

0.
22

0.
26

*
–0

.0
2

C
I

[0
.0

2,
 0

.2
1]

[0
.0

1,
 0

.2
1]

[–
0.

03
, 0

.4
8]

[0
.0

4,
 0

.4
7]

[–
0.

20
, 0

.1
7]

k
14

13
7

9
5

Q
 w

it
hi

n
19

.3
4

18
.3

6
14

.1
9*

18
.3

*
4.

45
I2  w

it
hi

n
32

.8
0%

34
.6

0%
57

.7
0%

56
.3

0%
10

.2
0%

*p
 <

 .0
5.

 *
*p

 <
 .0

1.
 *

**
p 

<
 .0

01
.



Kim & Quinn

410

home interventions improved total reading achievement and reading comprehen-
sion total outcomes, and the magnitude of the treatment effects on each of the five 
outcome measures was similar.

One important difference between classroom and home interventions is related 
to the degree of between-study heterogeneity in effect sizes. In general, both the Q 
statistics and the I2 values were larger for classroom than for home interventions. 
Among classroom interventions, the Q statistic was significant for all outcomes 
except reading vocabulary, leading to the rejection of the null hypothesis that 
effects were homogeneous. The moderate to large I2 values ranged from 58% to 
79%, suggesting substantial between-study heterogeneity in effects among class-
room interventions. For home interventions, however, the Q statistics for reading 
comprehension only and fluency and decoding combined outcomes led us to reject 
the assumption of homogenous effects, and the I2 value for both outcomes were 
smaller in magnitude than the I2 value for classroom interventions.

Research-Based Instruction and Program Moderators of Reading Outcomes

Table 4 displays the results of moderator analyses involving research-based 
instructional practices, as summarized in the National Reading Panel (2000) report. 
More precisely, there was a positive impact of classroom interventions using 
research-based instruction on reading comprehension total (d = .38). However, inter-
ventions that did not report using research-based instruction had no significant 
impact on four of the five outcome measures. Inspection of the magnitude of the 
mean effects on four outcomes revealed moderate to large effects (d = .25 to d = .63) 
in classroom interventions reporting the use of research-based instruction and 
smaller mean effects (d ≤ .18) for those not reporting the use of research-based 
instruction. For reading comprehension total, there was suggestive evidence that 
research-based instruction moderated mean effects, Qb(1) = 3.16, p = .075.4

To probe the source of heterogeneity in mean effects among classroom inter-
ventions, we examined whether coded characteristics of programs and instructors 
moderated treatment effects. First, we created a median split for the 14 studies 
reporting class sizes (≤ 13 students or > 13 students), the 23 studies reporting the 
number of program hours per day (≤ 4.0 hours or > 4.0 hours), and the 20 studies 
reporting the total program hours (≤ 70 hours or > 70 hours). There was no sig-
nificant difference in the magnitude of the effect size for small class sizes (d = .17, 
95% CI [–.02, .37]) and large class sizes (d = .02, 95% CI [–.10, .13]). There was 
no significant difference in the mean effect of shorter programs (d = .09, 95% CI 
[–.02, .20]) and longer programs (d = .15, 95% CI [.03, .27]) using an hour per day 
measure. There was also no significant difference between less intensive programs 
(d = .21, 95% CI [–.02, .43]) and more intensive programs (d = .11, 95% CI [.01, 
.20]) using a total program hour measure. We also conducted a follow-up analysis 
to examine mean effects for resource-intensive classroom interventions that had 
(a) fewer than 13 students per class, (b) 4 to 8 hours of instruction per day, and (c) 70 
to 175 hours of total instruction. Twelve studies provided sufficient information 
(i.e., codes for all three program characteristics) to compare mean effects based on 
whether classroom interventions were resource intensive. There was a positive 
effect on total reading achievement for the five studies (d = .25, 95% CI [.01, .48]) 
that met the criteria for being resource intensive and a nonsignificant effect for the 
seven studies (d = .03, 95% CI [–.12, .18]) that failed to meet the criteria.
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Second, we also used a categorical measure for instructor credentials and for 
whether teachers received program-specific training. Instructor type did not mod-
erate outcomes (certified teachers: d = .06, 95% CI [–.06, .17]; college/graduate 
student: d = .39, 95% CI [–.34, 1.12]; mix: d = .06, 95% CI [–.00, .12]). Finally, 
there was no difference in mean effects for interventions that provided training for 
instructors (d = .03, 95% CI [–.05, .11]) and those that did not provide training (d = .17, 
95% CI [.04, .30]).

Income Status Moderators of Reading Outcomes

Table 5 presents the results of moderator analyses based on the income status 
of participating children. Inspection of the effect size and 95% confidence inter-
vals shows that intervention effects were positive and significant for majority low-
income samples for total reading achievement (d = .10), reading comprehension 
total (d = .20), reading comprehension only (d = .33), and fluency and decoding 
combined (d = .23). Among mixed-income samples, however, only the effect size 
for fluency and decoding (d = .27) was positive and statistically significant. Most 
importantly, income status moderated effects on reading comprehension. For read-
ing comprehension total, the mean effect size for majority low-income samples (d = 
.20, 95% CI [.11, .29]) was significantly higher than the mean effect size for 
mixed-income samples (d = .00, 95% CI [–.11, .10]), Qb(1) = 8.81, p = .04. For 
reading comprehension only, the mean effect size for majority low-income sam-
ples (d = .33, 95% CI [.14, .53]) was significantly higher than the mean effect size 
for mixed-income samples (d = –.05, 95% CI [–.23, .14]), Qb(1) = 7.58, p = .006.5

We conducted a within-study sensitivity analysis to check the robustness of our 
moderator analyses involving student income status. To conduct this analysis, we 
used data from a subset of seven studies that included separate effects on total read-
ing achievement for children from low-income backgrounds and children from a mix 
of income backgrounds. The results of the fixed effect analysis indicated that mean 
effects were .28 standard deviations higher for children from low-income back-
grounds (d = .14, 95% CI [.06, .22]) than for children from a mix of income back-
grounds (d = –.14, 95% CI [–.19, –.10]). Results from our moderator analyses and 
our within-study comparisons of mean effects are convergent, suggesting that inter-
vention effects were largest for children from low-income families.

These results, however, provide limited information on the specific reasons why 
student income moderates treatment effects. To shed light on the possible mecha-
nisms driving income-based differences in mean effects, we compared spring-to-fall 
change in reading scores for control group students in low-income samples and 
mixed-income samples of children. The goal of this analysis was to understand 
whether student income moderated the magnitude of summer loss (or gain) in read-
ing scores. In this analysis, we identified studies that reported a pre- and posttest 
score and computed standardized mean gains to understand whether fall scores were 
different from spring scores (Cooper et al., 1996). Table 6 displays standardized 
mean gains by income status on three outcome measures. For total reading achieve-
ment, income status moderated gain in spring to fall scores for control students, Qb 
(1) = 5.40, p = .02. More precisely, among samples with a majority of low-income 
students, children in the control group showed no change from spring to fall on the 
total reading achievement measure (d = –.05, 95% CI [–.22, .12]). Among the mixed-
income samples, however, control children enjoyed a positive reading gain from spring 
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to fall in the total reading achievement (d = .26, 95% CI [.07, .45]). The income char-
acteristic of the sample was a marginally significant moderator of reading compre-
hension total, Qb(1) = 3.34, p = .068. Consistent with the previous results, 
mixed-income samples enjoyed larger spring to fall gains in reading comprehension 
total than majority low-income samples. In sum, these findings indicate that summer 
vacation had larger negative effects on the readings scores of control group children 
in low-income samples than mixed-income samples.

Addressing Rival Hypotheses

To rule out rival hypotheses for the main findings, we probed (a) the effects of 
study design, (b) the possible influence of publication bias, (c) the impact of nested 
designs in classroom interventions, and (d) the effects of delayed measurement on 
the magnitude of treatment effects.

Effects of Study Design
First, we conducted moderator analyses based on study design using multiple 

approaches. In the first approach, we found no evidence that mean effects on total 
reading achievement differed for experimental (d = .09, 95% CI [.02, .17]) and 
nonexperimental designs (d = .11, 95% CI [.03, .18]). In addition, we also used the 
What Works Clearinghouse evidence standards to create a quality scale based on 
whether a study employed a randomized controlled design, showed evidence of 
baseline equivalence, and had low overall and differential attrition (Institute of 
Education Sciences, 2010). Specifically, we examined whether evidence standards 
moderated mean effects (a) for all studies and (b) for a subset of studies that 
employed a randomized controlled design or a regression-discontinuity design.

Using data from all studies, we conducted moderator analyses that revealed statisti-
cally equivalent mean effects for studies meeting WWC standards with or without 
reservation (d = .08, 95% CI [.02, .13]) and for studies not meeting WWC stan-
dards (d = .16, 95% CI [.05, .27]). In addition to comparing mean effects based on 
study quality, we examined whether mean effects were homogenous based on the 
WWC standards. Among studies meeting WWC standards (with and without reserva-
tions), we were not able to reject the assumption of homogenous effects for studies 
meeting standards, Q(15) = 23.33, ns, suggesting that the variability in effects was 
driven largely by sampling error. We were, however, able to reject the assumption of 
homogenous effects for studies not meeting standards, Q(24) = 58.44, p < .001, sug-
gesting that there was more variability in mean effects among studies not meeting 
WWC standards than studies meeting WWC standards. In other words, studies that did 
not meet WWC standards yielded more heterogeneous effects than studies meeting 
WWC standards. Using data from studies using only a randomized controlled design 
or a regression-discontinuity analysis, we found that mean effects were positive for 
studies meeting WWC standards without reservations (d = .08, 95% CI [.03, .14]). 
However, there was a nonsignificant treatment effect in studies that either met WWC 
standards with reservations (d = .00, 95% CI [–.17, .18]) or studies that did not meet 
WWC standards (d = .07, 95% CI [–.07, .20]).

Potential Influence of Publication Bias
Second, published studies in peer-reviewed journals (d = .11, 95% CI [.03, .18]) 

and unpublished studies (d = .13, 95% CI [.03, .22]) yielded statistically equivalent 
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effects on reading comprehension outcomes. We also conducted a failsafe N anal-
ysis, which indicates the number of nonsignificant effects that would be needed to 
overturn the positive and significant results (Orwin, 1983; Rosenthal, 1979). The 
failsafe N of 264 exceeded the 215 cutoff for our sample, providing suggestive 
evidence that publication bias was not driving our main findings. The failsafe N 
analysis, however, is based only the statistical significance of results. As a follow-
up test of publication bias, we used the trim and fill method for a subset of data that 
yielded homogenous results (Duval & Tweedie, 2000). We focused on results that 
yielded homogenous results because the trim and fill method may underestimate 
the true population effects if there is significant heterogeneity (Peters, Sutton, 
Jones, Abrams, & Rushton, 2007). For the homogenous effects reported in Table 
3 (i.e., home intervention effect size for reading total, d = .12, and reading compre-
hension total, d = .11), the trim and fill analysis yielded mean effect sizes that 
remained statistically significant and similar in magnitude to the original results. 
These analyses suggest that our results were robust to publication bias.

Impact of Nested Designs
Third, we assessed the impact of nested designs by adjusting the standard errors 

in classroom interventions and then assessed the significance of the mean effects 
reported in Table 3. In particular, we reanalyzed the data using a variance estimate 
that takes into account the clustering of students within classrooms. When adjust-
ments were made to the variance of the effect size, the effect size for classroom 
interventions remained positive and statistically significant in three of the out-
comes in Table 3 (total reading achievement, reading comprehension total, reading 
comprehension only).6

Effects of Delayed Measurement of Treatment Effects
Fourth, we conducted a within-study comparison of mean effects to rule out the 

possibility that positive effects stemmed largely from the immediate measurement 
of program effects. For this analysis, we found seven studies that administered an 
immediate (1 month) and delayed (3 or more months) measure of post-program 
effects. The combined mean weighted effect size was larger on immediate meas-
ures (d = .52, 95% CI [.32, .73]) than on delayed measures (d = .20, 95% CI [.00, 
.41]). The magnitude of the delayed measures of program impact was approxi-
mately one-third of a standard deviation lower than the magnitude of immediate 
measures of program impact. When using an upper bound (r = .75) and lower 
bound (r = .25) estimate of the correlation between the immediate and delayed 
measures, the results showed that the delayed effects were significantly smaller 
than the immediate effects. In our sample of seven studies for which within-study 
comparisons of immediate and delayed effects were possible, the magnitude of 
intervention effects clearly diminished over time.

Discussion

Three major hypotheses motivated this meta-analytic review of classroom- and 
home-based summer reading interventions involving children from kindergarten 
to Grade 8. In particular, we hypothesized that (a) both classroom and home inter-
ventions would improve diverse reading outcomes, (b) the implementation of 
research-based reading instruction would moderate intervention effects, and 
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(c) summer reading interventions would be most effective for low-income chil-
dren. We review the results related to each hypothesis, place the findings in a broader 
research context, and discuss the study limitations and research implications.

What Is the Impact of Classroom and Home Interventions on Diverse Reading 
Outcomes?

Combining results from 41 independent samples yielded a mean effect size of 
d = .10 on a composite measure of total reading achievement. Furthermore, the 
average effect size ([.23 + .04] / 2 = .135) based on reading comprehension only 
(d = .23) and reading vocabulary (d = .04) is quite similar to the effect size for the 
reading comprehension total outcome (d = .13). This finding implies that compos-
ite measures of reading achievement used in two earlier meta-analytic reviews 
(Cooper et al., 2000; Lauer et al., 2006) may have obscured the comparatively 
larger effects on reading comprehension than reading vocabulary. To place the 
magnitude of the mean effects in a broader research context, it is useful to compare 
our findings with research on summer programs in particular and education inter-
ventions in general. Cooper et al. (2000) found that randomized experiments of 
summer school programs focused on the remediation of learning difficulties 
improved reading achievement scores by .14 standard deviations, and Lauer et al. 
(2006) found that out-of-school time programs in the summer improved reading 
achievement by an average of .05 standard deviations. The magnitude of the effect 
size for the composite reading outcomes (i.e., reading achievement total and read-
ing comprehension total) was within the lower and upper bound estimates gener-
ated by these two earlier reviews of summer programs. In addition, the 
comparatively larger effect size for reading comprehension only outcome (d = .23) 
was within the lower and upper bound estimates of the mean impact of 76 educa-
tional interventions from kindergarten to Grade 12 (Hill, Bloom, Black, & Lipsey, 
2007).7

Although classroom and home interventions had a positive impact on compos-
ite measures of reading achievement, there was clear evidence that the magnitude 
of the mean effect was larger for decoding ability than reading vocabulary. The 
mean effect for decoding ability (d = .43, k = 7) was substantially larger than the 
mean effect for reading vocabulary (d = .04, k = 12), although these estimates are 
based on a small number of independent samples. How do we explain these differ-
ences? The simple view of reading (Gough & Tunmer, 1986) suggests that reading 
comprehension is the product of decoding ability and linguistic comprehension. 
Moreover, procedural skills such as a child’s ability to phonologically decode new 
and unknown words are susceptible to loss without extensive practice (Cooper et al., 
1996; Geary, 1995; Share, 1999). Despite the positive effects on reading compre-
hension and decoding outcomes, neither classroom nor home interventions had a 
positive impact on reading vocabulary.

Perhaps the most obvious explanation for this finding is that only 3 of the 12 
studies that measured vocabulary outcomes actually reported including teacher- or 
child-managed instructional activities that were designed to improve vocabulary 
outcomes (Chaplin & Capizzano, 2006; Pagan, 2010; Paris et al., 2004). Furthermore, 
most home interventions provided children with opportunities to read books at 
home for a single summer. The one study (Allington et al., 2010) that provided 
children with books for three consecutive summers did not measure reading 
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vocabulary. Given the low probability that a reader will learn a new word during 
normal reading (Swanborn & de Glopper, 1999), low-income children may need 
frequent opportunities to read connected text for multiple summers to enjoy a 
significant improvement in reading vocabulary. Because acquisition of new words 
through wide reading is an incremental process (Swanborn & de Glopper, 1999), 
a summer reading intervention carried out over 3 months is unlikely to improve 
reading vocabulary.

Does Research-Based Instruction Moderate the Effects of Summer Reading 
Interventions?

Given limited information on the quality of classroom instruction, there is a 
clear need to understand the precise research-based instructional practices that 
moderate treatment effects in classroom interventions. Moreover, the presence or 
absence of research-based instruction is a binary distinction with limited informa-
tion on the degree to which teachers actually implement research-based instruction 
in classroom lessons. Despite these data limitations, the general pattern emerging 
from our moderator analyses indicate that classroom interventions using research-
based instruction produced more positive effects, ranging from d = .25 on total 
reading achievement to d = .63 on fluency and decoding combined. Classroom 
interventions that did not employ research-based instruction yielded smaller 
effects (d ≤ .18) on each of the five reading outcomes.

Among classroom interventions that reported using research-based instruction, 
the I2 values were greater than 70% for three outcomes (i.e., total reading achieve-
ment, reading comprehension total, reading comprehension only), reflecting a 
high degree of heterogeneity (Higgins et al., 2003). What are the sources of het-
erogeneity in these mean effects? One possible explanation is that classroom inter-
ventions using research-based instructional practices vary in their program goals 
and the amount of time devoted to literacy instruction, resulting in heterogeneous 
effects on student reading outcomes. Given the limited duration of summer pro-
grams and the challenge of maintaining high attendance, classroom interventions 
that emphasize a variety of goals may devote less time to literacy instruction than 
programs with more focused goals. We did not formally assess whether variation 
in the quantity of time devoted to literacy instruction explain variation in mean 
effects because few studies reported the amount of time devoted to literacy instruc-
tion. In the future, we encourage more primary study authors to provide descriptive 
information on the quantity and quality of literacy instruction and its relation to 
student reading outcomes.

Are Summer Reading Interventions Most Effective for Low-Income Children?

The results of this review suggest that summer reading interventions may be 
particularly effective for low-income children. Previous meta-analytic evidence 
indicated that summer school had larger effects for children from middle-income 
than low-income backgrounds (Cooper et al., 2000). Our study, however, did not 
replicate these earlier results. In our meta-analytic review, the mean effect size was 
positive and statistically significant in four of five outcomes in studies with a 
majority of low-income children. In addition, student income characteristics mod-
erated effects on reading comprehension. For the reading comprehension total 
outcome, the mean effect for low-income samples (d = .20) was significantly 
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higher than for mixed-income samples (d = .00). For the reading comprehension 
only outcome, the mean effect for low-income samples (d = .33) was also signifi-
cantly larger than for mixed-income samples (d = –.05). Data from seven studies 
that disaggregated results by student income status were used to replicate the 
results of the moderator analyses.

These results revealed that mean effects were .28 standard deviations higher for 
children from low-income backgrounds than for children from mixed-income 
backgrounds. There may be several potential reasons why our results differ from 
the results of Cooper et al. (2000). Our review evaluated effects for both classroom 
and home interventions, focused exclusively on reading outcome measures, and 
included only two-group experimental and quasi-experimental evaluations. It is 
possible that differences in the intervention setting, the outcome measures, and the 
study design of the primary studies that were included in the two meta-analyses 
yielded different conclusions about the moderating role of student income status.

Why do low-income children seem to enjoy the greatest benefit from participat-
ing in summer reading interventions? To address this question, it is important to 
understand what happens to low-income children’s reading achievement in the 
summer months in the absence of an intervention. The results reported in Table 6 
indicate that control children in majority low-income samples made no gains in 
total reading achievement scores from spring to fall (i.e., summer months). These 
findings provide some clues into the underlying mechanisms driving income-
based disparities in summer reading loss, although the results require replication 
given the small sample sizes. Numerous studies indicate that income-based dis-
parities in measurable aspects of children’s home literacy environments may con-
tribute to disparities in reading achievement.

For example, descriptive findings from the National Longitudinal Survey of 
Youth (NLSY) suggest that poor families (those meeting the federal definition of 
poverty) are less likely than non-poor families to own 10 or more books (Bradley, 
Corwyn, McAdoo, & Coll, 2001). More precisely, the rich-poor gap in the propor-
tion of children owning 10 or more books was .57 SD in early childhood (3–5 
years) and .25 SD in middle childhood (6–12 years). Ethnographic research also 
indicates that low-income parents spend less time discussing books with their chil-
dren and have less knowledge about their children’s reading interests and levels 
than middle-income parents (Chin & Phillips, 2004). Furthermore, cognitive psy-
chologists have also noted that children need extensive experience reading expos-
itory texts to acquire background knowledge (Geary, 1995; Kintsch, 1994). In the 
absence of an effective summer reading intervention, low-income children may 
have limited opportunities to practice reading connected text with speed and accu-
racy and to acquire conceptual and background knowledge.

Limitations and Implications for Future Research

The results of our review highlight several limitations in the design of summer 
reading interventions and the quality of previous evaluation studies. For example, if 
one goal is to improve vocabulary outcomes during the summer months, classroom-
based interventions should implement explicit, teacher-directed instruction of high-
utility words that enable children to read proficiently during the school year (Beck 
& McKeown, 1991; Snow, 2002). It is striking to find studies that measure reading 
vocabulary outcomes but provide very little direct vocabulary instruction in the 
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context of a summer reading intervention. In addition to improving reading vocabu-
lary, another challenge for researchers and policymakers alike is to sustain short-
term improvement in reading achievement over time. The sensitivity analyses based 
on within-study comparisons suggest that positive short-term effects diminish over 
time. Effect sizes measured 6 or more months after the conclusion of an intervention 
were approximately one-third of a standard deviation smaller than effects measured 
immediately after an intervention (i.e., less than 1 month). Although this finding is 
based on a small subsample of only seven studies, the fadeout in the magnitude of 
the treatment effect of summer reading interventions is consistent with findings from 
research on other compensatory education interventions (Barnett, 1992).

Our findings raise questions about the instructional practices that improve read-
ing outcomes. To open the black box of summer reading interventions, there is a 
clear need to identify the variables that mediate improvement in reading outcomes. 
Tseng and Seidman (2007) have suggested that better measurement of classroom-
level processes might shed light on the interactions between youth and adults that 
improve student outcomes. We found emerging evidence that teachers’ use of 
research-based instructional practices may promote larger gains in reading com-
prehension. However, few researchers used direct measures of the quality of 
teacher-student interactions in classroom-based summer reading interventions. 
There are many advances in theory and measurement of classroom interventions 
during the school year that could be applied to summer interventions (Cohen, 
Raudenbush, & Ball, 2003; Pianta, LaParo, & Hamre, 2008). Doing so would 
illuminate the critical mechanisms inside classrooms—most notably, the quality of 
teachers’ instructional practice and emotional support for learning—that underlie 
the observed improvements in reading achievement during the summer.

In addition to examining the relationship between the quality of classroom 
instructional practices and reading outcomes, researchers should examine whether 
resource-intensive summer programs enhance reading achievement. There was 
suggestive evidence that the five resource-intensive programs with small class 
sizes of 13 or fewer children, 4 to 8 hours of daily program time, and 70 to 175 
hours of total program time had a positive effect on reading achievement (d = .25, 
95% CI [.01, .48]). However, the seven studies (d = .03, 95% CI [–.12, .18]) that 
failed to meet the criteria being resource intensive had no effect on reading achieve-
ment. Caution should be exercised in interpreting these findings because the anal-
yses were based on a small number of studies (n = 12). Furthermore, previous 
meta-analytic reviews have used inconsistent criteria for determining whether 
policymakers implemented small class sizes or longer and more intensive pro-
grams (Cooper et al., 2000; Lauer et al., 2006).8 Despite these limitations, experi-
mental studies have shown that the combination of effective instructional practices, 
reduced class sizes, and more intensive compensatory education policies are criti-
cal to improving the academic outcomes of low-income children (Krueger & 
Whitmore, 2001; Ramey & Ramey, 1998, St. Pierre, Ricciuti, & Rimdzius, 2005). 
Consistent with findings from prior research, our results suggest that the imple-
mentation of research-based instruction and resource-intensive programs may 
enhance effects on student reading outcomes. In future work, researchers should 
compare the benefits and costs of different summer reading interventions, ranging 
from resource-intensive classroom interventions to potentially less costly home 
interventions.
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More research is also needed to understand how and why student income char-
acteristics moderate the effects of summer reading interventions. One hypothesis 
emerging from our review is that summer reading interventions may create a 
strong treatment-control group contrast among samples with a majority of low-
income children. In addressing this hypothesis, researchers might consider the 
many ways in which parenting practices and family resources shape children’s 
experiences outside school, especially during the summer months. For example, 
Lareau (2003) has shown that low-income parents promote the accomplishment of 
their children’s natural growth by providing basic needs (e.g., food, shelter, safety) 
whereas middle-income parents promote the concerted cultivation of their chil-
dren’s talents and skills. Using data from the 2005–2006 Consumer Expenditure 
Surveys, Kornrich et al. (2011) found that high-income parents spent $1,373 more, 
on average, than low-income parents on a variety of educational expenses (e.g., 
school fees, books).

In many ways, then, it seems plausible that the counterfactual situation—
namely, children’s literacy experiences in the absence of a summer reading inter-
vention—is substantially different for low- and middle-income children. As a 
result, a summer reading intervention may create a small treatment-control con-
trast in program activities and outcomes if the majority of children are from mid-
dle- and high-income families. However, a summer reading intervention may 
create a large treatment-control contrast in program activities and outcomes if the 
majority of children are from low-income families. Clearly, a direct test of this 
hypothesis is needed through mixed-methods designs that embed observational 
measures in an experimental study (Grissmer, Subotnik, & Orland, 2008). In par-
ticular, researchers could use observational measures that provide richer descrip-
tions of children’s home literacy environment (Chin & Phillips, 2004; Lareau, 
2003; Purcell-Gates, 1996) and illuminate the mechanisms driving improvement 
in low-income children’s reading outcomes during the summer months.

In addition, very few interventions were designed to integrate effective ele-
ments of both classroom- and home-based summer reading interventions. Although 
most home interventions do not include a school-based event prior to the summer, 
it is critical to strengthen the home-school connection (Bronfenbrenner, 2005). 
Right before summer vacation, policymakers could implement a school-based 
family literacy event, in which teachers equip parents and children with skills and 
knowledge to engage in home literacy activities (Senechal & Young, 2008). To 
date, however, researchers and policymakers have largely reinforced the notion 
that classrooms and homes are separate spheres for children’s development and 
distinct settings where summer programs are usually implemented (Cooper et al., 
2000; McCombs et al., 2011). The findings of our review, however, suggest the 
importance of involving both teachers and parents in children’s home literacy 
activities. Toward this end, it would be desirable to test an intervention including 
classroom teacher–directed comprehension lessons during the last month of school 
and home-based literacy activities involving independent book reading and parent-
child discussions about books. Parent-child discussions that promote dialogic 
reading activities, extended discourse about text, and elaborative reminiscing may 
support oral language, comprehension, and vocabulary outcomes (Hart & Risley, 
1995; Reese, Sparks, & Leyva, 2010). Although these parent-child activities have 
been studied in the context of preschool and emergent literacy interventions, they 
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could be adapted for use in a summer program and with children from a wider 
range of developmental reading levels.

Future evaluations of summer reading interventions should also include more cost-
effectiveness analyses using long-term child outcomes. Limited data on cost-effec-
tiveness constrains the ability of policymakers to invest in interventions that improve 
student achievement at the lowest per pupil cost. The RAND Corporation (McCombs 
et al., 2011) recently undertook a comprehensive analysis of the costs of summer 
programs for classroom-based programs involving teacher-directed instruction of 
academic skills such as reading and mathematics. According to the RAND report, the 
per pupil costs of classroom programs ranged from a low of $1,109 to a high of $2,801 
depending on whether programs were led by school districts or external community-
based organizations. Although it is tempting to conclude that policymakers interested 
in preventing reading loss among low-income children should invest in home-based 
summer interventions, there are many outcomes that home interventions are unlikely 
to improve. The RAND report also suggested that “classroom-based programs may 
result in additional positive outcomes . . . such as mathematics achievement and 
improvements in safety, nutrition, behavioral or social outcomes, or recreational 
opportunities during the summer” (McCombs et al., 2011, p. 43). In fact, two of the 
largest classroom interventions in our review were based on large-scale regression-
discontinuity analyses of mandatory summer programs, which showed improvement 
in both reading and mathematics scores (Jacob & Lefgren, 2004; Matsudaira, 2008). 
In addition, other summer interventions like the Building Educated Leaders for Life 
(BELL) are designed to improve children’s social skills, academic self-efficacy, and 
leadership skills (Chaplin & Capizzano, 2006).

Because improvement in noncognitive skills is an important predictor of long-
term improvement in students’ social and economic outcomes, more rigorous cost-
benefit analyses may show that classroom interventions are more likely than home 
interventions to improve a wide range of cognitive, social, and economic outcomes 
(Fifer & Krueger, 2006). Unfortunately, no study to date has employed either cost-
effectiveness or cost-benefit analyses to show how scarce resources should be 
allocated to advance diverse societal goals, including efforts to reduce summer 
loss in reading comprehension, improve health outcomes during summer, and 
improve social and emotional learning and youth leadership skills. The limitations 
of the current review highlight fruitful areas for additional research.
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Appendix

Additional details on codes used to operationalize research-based reading 
instruction summarized by the National Reading Panel (NRP)

Domain of reading 
instruction Operationalization using NRP-based definitions

Phonemic awareness This variable refers to studies in which instructors (a) teach 
students to manipulate phonemes with letters, (b) focus on one 
or two types of manipulations at a time, and (c) teach in small 
groups.

Phonics This variable refers to studies in which instructors (a) teach 
phonics systematically, (b) use the analogy method, (c) use the 
analytic method, (d) use embedded methods, and (e) use the 
synthetic method.

Fluency This variable refers to studies in which instructors teach guided 
repeated oral reading strategies.

Comprehension This variable refers to studies in which instructors (a) relate 
readings to students’ prior experiences, (b) help students cre-
ate mental representations, (c) explicitly model strategies for 
students, (d) teach multiple strategies, (e) teach comprehension 
monitoring, (f) employ graphic organizers, (g) teach question-
generation, (h) teach question-answering, (i) teach story 
structure, or (j) teach summarizing.

Vocabulary This variable refers to studies in which instructors employ 
(a) multiple methods, (b) direct and indirect methods, (c) 
restructuring, (d) word substitution, (e) graphic organizers, (f) 
analogies, (g) pictures, or (h) sentence-generation.

Notes

We thank Soojin Oh for assistance in double-coding a random subsample of studies 
and Syndi Kim and Thomas G. White for commenting on earlier drafts of this article. 
An earlier version of this article was presented at the Annual Meeting of the Society 
for Research on Educational Effectiveness, Washington, DC, March 9, 2012.

1Since 2000, the recommendations of the National Reading Panel (NRP) report have 
been echoed in subsequent reviews of reading instruction. Most recently, the 2010 
Institute of Education Sciences (Shanahan et al., 2010) practice guide recommended 
comprehension strategies that parallel recommendations in the National Reading Panel 
report, including activating prior knowledge, questioning, visualizing, monitoring and 
fix-up strategies, drawing inferences, and summarizing and retelling. Both synthesis 
reports reached convergent recommendations based on studies that used experimental 
and quasi-experimental designs.

2In their evaluation of BELL (Building Educated Leaders for Life), Chaplin and 
Capizzano (2006) did not report free lunch data but did report that the average family 
income of participating students was below $30,000; we coded this as a low-income 
sample. Linder (2004) did not report free lunch percentages but reported that the 
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program was offered to Title 1 students. Finally, the three Canadian studies in our 
meta-analysis (Pagan, 2010; Seward, 2009; Van Andel, 2011) report income data for 
the students in their samples; our codes for these studies were based on the social class 
status that the authors ascribed to the reported income level.

3Two studies used retell assessments in which children were prompted to summarize 
a text.

4We also conducted two additional analyses based on the extent to which a classroom 
intervention implemented research-based instruction summarized by the NRP report. 
First, there was no evidence that the magnitude of the effects on reading total were 
significantly different among studies with two or more research-based instructional 
practices (d = .31, 95% confidence interval [CI] [–.20, .83]; k = 3), one research-based 
practice (d = .23, 95% CI [–.12, .57]; k = 4), or 0 research-based practices (d = .09, 95% 
CI = .06, 95% CI [.00, .12]; k = 16). Second, we compared only those classroom inter-
ventions that used at least one research-based practice with home-based interventions 
on the reading total outcome, which provides the largest sample size for the analysis. 
There was no significant difference between the mean effect size for total reading in 
classroom-based interventions using at least one research-based practice (d = .25, 95% 
CI [.00, .50]; k = 8) and home-based interventions (d = .12, 95% CI [.02, .21]; k = 13). 
Because these results are based on small samples, they require further study and repli-
cation.

5As noted in Table 2, both classroom and home interventions enrolled children with 
a range of achievement labels. Because the income characteristics of samples may 
covary with the reading levels of samples, we conducted a follow-up moderator analy-
sis to compare mean effects based on the achievement level targeted. Specifically, we 
compared mean effects for programs serving all students and programs that specifi-
cally served at-risk students, including students who had failed a state reading test, 
scored below some threshold on national norms, or were designated as below grade 
level on district reading tests or teacher assessments. The results of this analysis indi-
cated that summer reading interventions were equally effective in improving total read-
ing achievement outcomes for all students (d = .12, 95% CI [.04, .19]; k = 25) and for 
at-risk students (d = .08, 95% CI [.00, .15]; k = 16).

6We adjusted the standard errors based on an intraclass correlation of .20.
7Hill, Bloom, Black, and Lipsey (2007) specifically conducted a synthesis of meta-

analyses. The mean effect size from 192 meta-analyses of educational interventions 
ranged from .20 to .30. The mean effect size for elementary, middle, and high school 
grades was .23, .27, and .24, respectively. Given the consistency of these mean effects, 
the authors noted that there was “remarkably little variation in the means across grade 
levels, despite considerable variation in the interventions and outcomes represented for 
the different grades” (p. 176).

8For example, Cooper, Charlton, Valentine, and Muhlenbruck (2000) used a median 
split of 20 students to compare mean effects in small and larger class sizes. To compare 
effects based on program duration, Lauer et al. (2006) created four categories and 
found that out-of-school time programs providing 44 to 84 hours (d = .28) and 85 to 
210 hours (d = .15) produced positive effects in reading achievement. Studies that 
provide fewer than 43 hours or more than 210 hours did not produce statistically sig-
nificant, positive effects.
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