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This article systematically reviews research on the achievement outcomes of 
four types of approaches to improving the reading success of children in the 
elementary grades: reading curricula, instructional technology, instructional 
process programs, and combinations of curricula and instructional process. 
Study inclusion criteria included use of randomized or matched control 
groups, a study duration of at least 12 weeks, valid achievement measures 
independent of the experimental treatments, and a final assessment at the end 
of Grade 1 or later. A total of 63 beginning reading (starting in Grades K or 
1) and 79 upper elementary (Grades 2 through 5) reading studies met these 
criteria. The review concludes that instructional process programs designed 
to change daily teaching practices have substantially greater research sup-
port than programs that focus on curriculum or technology alone.

Keywords:  elementary schools, meta-analysis, reading

From the first day of kindergarten to the last day of elementary school, children 
substantially define themselves as readers, and this has enormous influence on their 
development as learners and as members of society. Those who succeed in becoming 
fluent, strategic, and joyful readers are not guaranteed success in school or in life, but 
they are well on their way. However, those who do not succeed in reading, or who 
become reluctant readers, face long odds in achieving success in school and life. Every 
educator, parent, and policy maker knows the critical importance of reading in the 
elementary grades. Furthermore, the gap in reading performance between different 
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ethnic groups, and between middle-class and disadvantaged children, is perhaps the 
most important policy issue in education in the United States. Because of the obvious 
importance of success in reading, schools invest enormous sums in initial teaching of 
reading and in remedial services for struggling readers.

Given the great importance of success in reading for millions of children and 
for our society as a whole, one would imagine that there would be a great deal of 
research on how teachers can most effectively teach children to read. There is in 
fact a great deal of basic research on reading, and we know a lot about how chil-
dren learn to read and what goes wrong when they fail to learn (see, for example, 
National Early Literacy Panel, 2008; National Reading Panel [NRP], 2000;  
C. Snow, Burns, & Griffin, 1998). Yet there is much less research evaluating the 
practical programs actually available to schools and teachers to ensure reading 
success, and the research that does exist has not been comprehensively reviewed.

It is useful, for example, to know that effective beginning reading programs empha-
size phonemic awareness, phonics, fluency, vocabulary, and comprehension, as con-
cluded by the NRP (2000). Reviews by Adams (1990) and by C. Snow et al. (1998), as 
well as the NRP, have supported the importance of teaching with a strong emphasis on 
phonics and phonemic awareness. Yet school leaders and teachers do not choose 
between “phonics” and “no phonics.” Instead, they choose among particular textbooks, 
software, and professional development approaches. Any particular program may 
incorporate the five NRP elements to a greater or lesser degree, but each also incorpo-
rates other features (such as classroom organization, motivation, grouping, assessment, 
and professional development) that also determine the outcomes of the program.

The importance of focusing attention on all aspects of reading approaches, not just 
on phonics or other NRP elements, was illustrated by the experience of the federal 
Reading First program. Based in large part on the findings of the NRP (2000) and 
earlier research syntheses, the Reading First program favored phonics and phonemic 
awareness, and national studies of Reading First by Gamse, Tepper-Jacob, Horst, 
Boulay, and Unlu (2008) and Moss et al. (2008) found that teachers in Reading First 
schools were in fact doing more phonics teaching than were those in similar, non–
Reading First schools. Yet outcomes were disappointing, with small effects seen on 
first-grade decoding measures and no impact on comprehension measures in Grades 
1 through 3. Similarly, a large study of intensive professional development focusing 
on phonics found no effects on the reading skills of second graders (Garet et al., 2008). 
The findings of these large-scale experiments imply that whereas the importance of 
phonics and phonemic awareness in reading instruction are well established, the addi-
tion of phonics to traditional basal instruction is not sufficient to bring about wide-
spread improvement in children’s reading. Other factors, especially relating to 
teaching methods, are also consequential.

The What Works Clearinghouse (WWC, 2009), in its beginning reading topic 
report, reviewed research on reading programs evaluated in Grades K through 3. 
However, the WWC only reports program ratings and does not include discussion 
of the findings or draw generalizations about the effects of types of programs. 
Furthermore, WWC inclusion standards applied in its beginning reading topic 
report include very brief studies (as few as 5 hours of instruction), and studies that 
used measures of skills taught in experimental but not control groups. It does not 
weight by sample size, and many of its conclusions are based on atypical effect 
sizes from studies with sample sizes as small as 46 (see Slavin, 2008).
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The present article reviews research on the achievement outcomes of practical 
initial (nonremedial) reading programs for all elementary children, Grades K 
through 5, applying consistent methodological standards to the research. It is 
intended to provide fair summaries of the achievement effects of the full range of 
reading approaches available to educators and policy makers and to summarize for 
researchers the current state of the art in this area. The scope of the review includes 
all types of programs that teachers, principals, or superintendents might consider 
to improve the success of their children in reading: curricula, instructional technol-
ogy (IT), instructional process programs, and combinations of curricula and 
instructional process. The review uses a form of best-evidence synthesis (Slavin, 
1986), adapted for use in reviewing “what works” literatures in which there are 
generally few studies evaluating each of many programs. It is part of a series, all 
of which used the same methods with minor adaptations. Separate syntheses 
review research on remedial, preventive, and special education programs in ele-
mentary reading (Slavin, Lake, Davis, & Madden, 2009), middle and high school 
reading programs (Slavin, Cheung, Groff, & Lake, 2008), and reading programs 
for English language learners (Cheung & Slavin, 2005).

Focus of the Current Review

The present review uses procedures similar to those used in the secondary reading 
review to examine research on initial (nonremedial) programs for elementary read-
ing. The purpose of the review is to place all types of initial reading programs 
intended to enhance reading achievement on a common scale, to provide educators 
and policy makers with meaningful, unbiased information that they can use to select 
programs most likely to make a difference with their students. The review empha-
sizes practical programs that are or could be used at scale. It therefore emphasizes 
large studies done over significant time periods that used standard measures, to max-
imize the usefulness of the review to educators. The review also seeks to identify 
common characteristics of programs likely to make a difference in reading achieve-
ment. This synthesis was intended to include all kinds of approaches to reading 
instruction, and groups them in four categories: reading curricula, IT, instructional 
process programs, and combinations of reading curricula and instructional process. 
Reading curricula primarily encompass core reading textbooks and curricula, such 
as Reading Street and Open Court Reading. IT refers to programs that use technol-
ogy to enhance reading achievement. This includes traditional supplementary com-
puter-assisted instruction (CAI) programs, in which students are sent to computer 
labs for additional practice. Other IT programs include Reading Reels, which pro-
vides embedded multimedia in daily lessons; and Writing to Read, which combines 
technology and nontechnology small group activities. Instructional process pro-
grams rely primarily on professional development to give teachers effective strate-
gies for teaching reading. These include programs focusing on cooperative learning, 
such as Peer-Assisted Learning Strategies (PALS) and Cooperative Integrated 
Reading and Composition (CIRC), and programs focusing on phonics and phono-
logical awareness. Curriculum and instructional process programs, specifically 
Success for All and Direct Instruction, provide specific phonetic curricula as well as 
extensive professional development focused on instructional strategies. 
Comprehensive school reform (CSR) programs were included only if they included 
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specific reading programs; for a broader review of outcomes of elementary CSR 
models, see Comprehensive School Reform Quality Center (CSRQ; 2006) and 
Borman, Hewes, Overman, and Brown (2003).

Methodological Issues Characteristic of Elementary Reading Research

Although this review of research on reading programs shares methodological 
issues common to all systematic reviews, there are also some key issues unique to 
this subject and grade level. The thorniest of these relates to measurement. In the 
early stages of reading, researchers often use measures such as phonemic aware-
ness that are not “reading” in any sense, though they are precursors. However, 
measures of reading comprehension and reading vocabulary tend to have floor 
effects at the kindergarten and first-grade levels. The present review included mea-
sures such as letter–word identification and word attack but did not accept mea-
sures such as auditory phonemic awareness. Measures of oral vocabulary, spelling, 
and language arts were excluded at all grade levels.

Another problem of early reading measurement is that in kindergarten, it is pos-
sible for a study to find positive effects of programs that introduce skills not ordi-
narily taught in kindergarten on measures of those skills. For example, until the 
late 1990s, it was not common in U.S. kindergartens for children to be taught pho-
nics or phonemic awareness. Programs that moved these then-first-grade skills 
into kindergarten might appear very effective in comparison to control classes 
receiving little or no instruction on those skills but would, in fact, simply be teach-
ing skills the control children would probably have mastered somewhat later.

Because of the difficulty of defining and measuring early literacy skills, multi-
year evaluations of programs that may begin in kindergarten, but follow children at 
least through the end of first or second grade, are of particular value. By the end of 
second grade, it is certain that control students as well as experimental students have 
been seriously taught to read, and it becomes possible to use measures of reading 
comprehension and reading vocabulary that more fully represent the goals of read-
ing instruction, not just precursors. Multiyear studies solve the problem of early 
presentation of skills ordinarily taught later. If kindergartners are taught certain 
first-grade reading skills, end-of-first-grade or -second-grade measures should be 
able to determine if this early teaching was truly beneficial. Due to the unique 
nature of research on kindergarten-only programs, studies whose final posttesting 
took place before spring of first grade are reviewed in a separate section of this 
article.

Review Methods

As noted earlier, the review methods used here are adaptations of a technique 
called best-evidence synthesis (Slavin, 1986, 2008). Best-evidence syntheses seek 
to apply consistent, well-justified standards to identify unbiased, meaningful infor-
mation from experimental studies; discussing each study in some detail; and pool-
ing effect sizes across studies in substantively justified categories. The method is 
very similar to meta-analysis (Cooper, 1998; Lipsey & Wilson, 2001), adding an 
emphasis on narrative description of each study’s contribution. It is similar to the 
methods used by the WWC (2009), with a few important exceptions noted in the 
following sections. See Slavin (2008) for an extended discussion and rationale for 
the procedures used in all of these reviews.
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Literature Search Procedures

A broad literature search was carried out in an attempt to locate every study that 
could possibly meet the inclusion requirements. Electronic searches were made of 
educational databases (JSTOR, ERIC, EBSCO, Psych INFO, Dissertation 
Abstracts) using various combinations of keywords (for example, elementary stu-
dents, reading, achievement) and the years 1970 to 2009. Results were then nar-
rowed by subject area (for example, reading intervention, educational software, 
academic achievement, instructional strategies). In addition to looking for studies 
by key terms and subject area, we conducted searches by program name. Web-
based repositories and education publishers’ Web sites were also examined. We 
attempted to contact producers and developers of reading programs to check 
whether they knew of studies that we had missed. Citations were obtained from 
other reviews of reading programs including the WWC (2009) beginning reading 
topic report; Adams (1990); NRP (2000); C. Snow et al. (1998); Torgerson, Brooks, 
and Hall (2006); Rose (2006); and August and Shanahan (2006) or potentially 
related topics such as IT (E. Chambers, 2003; Kulik, 2003; Murphy et al., 2002). 
We also conducted searches of recent tables of contents of key journals. We 
searched the following tables of contents from 2000 to 2009: American Educational 
Research Journal, Reading Research Quarterly, Journal of Educational Research, 
Journal of Educational Psychology, Reading and Writing Quarterly, British 
Educational Research Journal, and Learning and Instruction. Citations of studies 
appearing in the studies found in the first wave were also followed up.

Effect Sizes

In general, effect sizes were computed as the difference between experimental and 
control individual student posttests after adjustment for pretests and other covariates, 
divided by the unadjusted posttest control group standard deviation. If the control 
group SD was not available, a pooled SD was used. Procedures described by Lipsey 
and Wilson (2001) and Sedlmeier and Gigerenzer (1989) were used to estimate effect 
sizes when unadjusted standard deviations were not available, as when the only stan-
dard deviation presented was already adjusted for covariates or when only gain score 
SDs were available. If pretest and posttest means and SDs were presented but adjusted 
means were not, effect sizes for pretests were subtracted from effect sizes for posttests. 
In multiyear studies, effect sizes may be reported for each year but only the final year 
of treatment is presented in the tables. However, if there are multiple cohorts (e.g., 
K-1, K-2, K-3), each with adequate pretests, all cohorts are included in the tables.

Effect sizes were pooled across studies for each program and for various catego-
ries of programs. This pooling used means weighted by the final sample sizes. The 
reason for using weighted means is to maximize the importance of large studies, as 
the previous reviews and many others have found that small studies tend to over-
state effect sizes (see Rothstein, Sutton, & Borenstein, 2005; Slavin & Smith, in 
press).

Effect sizes were broken down for measures of decoding (e.g., word attack,  
letter–word identification, and fluency), vocabulary, and comprehension/total 
reading. In general, comprehension, which is the ultimate goal of reading instruc-
tion, is the most important outcome measure. Very few studies reported separate  
vocabulary scores, so the tables only show separate outcomes for decoding and  
comprehension (although vocabulary measures are included in totals).

 by guest on May 18, 2011http://rer.aera.netDownloaded from 

http://rer.aera.net


1396

Criteria for Inclusion

Criteria for inclusion of studies in this review were as follows:

1.  The studies evaluated initial (i.e., nonremedial) classroom programs for 
elementary reading. Studies of variables, such as use of ability grouping, 
block scheduling, or single-sex classrooms, were not reviewed. Studies of 
tutoring and remedial programs for struggling readers are reviewed in a 
separate article (Slavin, Lake, Davis, & Madden, 2009).

2.  The studies involved interventions that began when children were in ele-
mentary school, Grades K through 5. As noted earlier, studies that began and 
ended in kindergarten are reviewed separately. Programs beginning in 
Grades K or 1 were categorized as beginning reading, whereas those begin-
ning in Grades 2 through 5 were categorized as upper elementary.

3.  The studies compared children taught in classes using a given reading pro-
gram to those in control classes using an alternative program or standard 
methods.

4.  Studies could have taken place in any country, but the report had to be avail-
able in English.

5.  Random assignment or matching with appropriate adjustments for any pre-
test differences (e.g., analyses of covariance) had to be used. Studies without 
control groups, such as pre–post comparisons and comparisons to “expected” 
scores, were excluded.

6.  Pretest data had to be provided, unless studies used random assignment of at 
least 30 units (individuals, classes, or schools) and there were no indications 
of initial inequality. Studies with pretest differences of more than 50% of a 
standard deviation were excluded because, even with analyses of covari-
ance, large pretest differences cannot be adequately controlled for as under-
lying distributions may be fundamentally different (Shadish, Cook, & 
Campbell, 2002).

7.  The dependent measures included quantitative measures of reading perfor-
mance, such as standardized reading measures. Experimenter-made mea-
sures were accepted if they were comprehensive measures of reading, 
which would be fair to the control groups, but measures of reading objec-
tives inherent to the experimental program (but unlikely to be emphasized 
in control groups) were excluded. Studies using measures inherent to treat-
ments, usually made by the experimenter or program developer, have been 
found to be associated with much larger effect sizes than are measures that 
are independent of treatments (Slavin & Madden, in press), and for this 
reason, effect sizes from treatment-inherent measures were excluded. The 
exclusion of measures inherent to the experimental treatment is a key dif-
ference between the procedures used in the present review and those used 
by the WWC (2009). Measures of reading individually administered by 
the children’s own teachers were also excluded, on the basis that such 
assessments are susceptible to bias. As noted above, measures of preread-
ing skills such as phonological awareness, as well as related skills such as 
oral vocabulary, language arts, and spelling, were not included in this 
review.
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8.  A minimum study duration of 12 weeks was required. This requirement is 
intended to focus the review on practical programs intended for use for the 
whole year, rather than brief investigations. Study duration is measured from 
the beginning of the treatments to posttest, so, for example, an intensive 
8-week intervention in the fall of first grade would be considered a year-long 
study if the posttest were given in May. The 12-week criterion has been con-
sistently used in all of the systematic reviews done previously by the current 
authors. This is another difference between the current review and the WWC 
(2009) beginning reading topic report, which included very brief studies.

9.  Studies had to have at least 15 students and 2 teachers in each treatment 
group.

Limitations

It is important to note several limitations of the current review. First, the review 
focuses on experimental studies using quantitative measures of reading. There is 
much to be learned from qualitative and correlational research that can add depth and 
insight to understanding the effects of reading programs, but this research is not 
reviewed here. Second, the review focuses on replicable programs used in realistic 
school settings expected to have an impact over periods of at least 12 weeks. This 
emphasis is consistent with the review’s purpose in providing educators with useful 
information about the strength of evidence supporting various practical programs, 
but it does not attend to shorter, more theoretically driven studies that may also pro-
vide useful information, especially to researchers. Finally, the review focuses on 
traditional measures of reading performance, primarily individually administered or 
group-administered standardized tests. These are useful in assessing the practical 
outcomes of various programs and are fair to control as well as experimental teach-
ers, who are equally likely to be trying to help their students do well on these assess-
ments. The review does not report on experimenter-made measures of content taught 
in the experimental group but not in the control group, even though results on such 
measures may also be of importance to some researchers or educators.

Categories of Research Design

Four categories of research designs were identified. Randomized experiments (R) 
were those in which students, classes, or schools were randomly assigned to treat-
ments, and data analyses were at the level of random assignment. When schools or 
classes were randomly assigned but there were too few schools or classes to justify 
analysis at the level of random assignment, the study was categorized as a randomized 
quasi-experiment (RQE) (Slavin, 2008). Matched (M) studies were ones in which 
experimental and control groups were matched on key variables at pretest, before 
posttests were known, while matched post hoc (MPH) studies were ones in which 
groups were matched retrospectively, after posttests were known. Studies using fully 
randomized designs (R) are preferable to randomized quasi-experiments, but all ran-
domized experiments are less subject to bias than matched studies. Among matched 
designs, prospective designs (M) were preferred to post hoc matched designs (MPH). 
In the text and in tables, studies of each type of program are listed in this order  
(R, RQE, M, MPH). Within these categories, studies with larger sample sizes are 
listed first. Therefore, studies discussed earlier in each section should be given greater 
weight than those listed later, all other things being equal.
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For Additional Information

The following sections present summaries of findings and tables showing char-
acteristics and findings of individual studies. Descriptions of individual studies 
have been withheld to meet the page limits of this journal but can be seen in an 
online version at www.bestevidence.org. The Web site presents reviews separately 
for beginning and upper elementary reading. The Web versions also include appen-
dices listing all relevant studies excluded from the review and the reasons for 
exclusion, as well as overall ratings of the strength of the evidence supporting use 
of individual programs.

Beginning Reading

From the first day of kindergarten to the last day of first grade, most children 
go through an extraordinary transformation as readers. If all goes well, children at 
the end of first grade know the sounds of all the letters and can form them into 
words, know the most common sight words, and can read and comprehend simple 
texts. The K-1 period is distinct from other stages of reading development because 
during this stage, children are learning all the basic skills of turning print into 
meaning. From second grade on, children build fluency, comprehension, and 
vocabulary for reading ever more complex text in many genres, but the K-1 period 
is qualitatively different in its focus on basic skills. The following sections sum-
marize research on programs for beginning reading.

Research on Beginning Reading Curricula

The reading curricula category consists of textbooks for initial (nonremedial) 
reading instruction. Some professional development is typically provided with 
these textbooks, but far less than would be typical of instructional process 
approaches.

Table 1 summarizes descriptions and outcomes of all studies of curriculum 
programs for beginning reading.

Beginning reading curricula have been evaluated in seven studies, five of which 
used randomized quasi-experiments.

These studies evaluated three core basal reading programs, Open Court 
Reading, Reading Street, and Scholastic Phonics Readers with Literacy Place; 
plus three supplemental programs, the Open Court Phonics Kit, Phonics in 
Context, and Elements of Reading: Phonics and Phonemic Awareness. The sam-
ple size-weighted mean effect size (ES) across all seven was +0.12, with the four 
studies of core basal programs reporting a weighted mean ES of +0.11 and the 
three studies of supplementary programs with a weighted mean of +0.12. Effect 
sizes averaged +0.23 for decoding measures but only +0.09 for comprehension/
total reading measures.

Research on Instructional Technology for Beginning Reading

The effectiveness of IT has been extensively debated over the past 20 years, and 
there is a great deal of research on the topic. Kulik (2003) concluded that research 
did not support use of IT in elementary or secondary reading, although E. Chambers 
(2003) came to a somewhat more positive conclusion.
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Thirteen studies of IT for beginning reading met the standards for the present 
review. These were divided into three categories. Supplemental technology pro-
grams, such as Waterford, WICAT, and Phonics-Based Reading, are programs that 
provide additional instruction at students’ assessed levels of need to supplement 
traditional classroom instruction. Mixed-method models, represented by Writing to 
Read, are methods that use CAI along with noncomputer activities as students’ 
core reading approach. Embedded multimedia, represented by Reading Reels, pro-
vides video content embedded in teachers’ whole-class lessons.

Descriptions and outcomes of all studies of IT in beginning reading that met the 
inclusion criteria appear in Table 2.

The weighted mean ES for all technology approaches in beginning reading was 
only +0.09 across 13 studies. Large, randomized studies by Dynarski et al. (2007) 
and Campuzano, Dynarski, Agodini, and Rall (2009) found no impact of five cur-
rent supplemental CAI models. These findings greatly affected the weighted mean 
of nine studies of supplementary CAI, estimated at +0.08. The weighted mean ES 
for decoding measures, also substantially affected by the Dynarski/Campuzano 
findings, was only +0.05, although comprehension/total reading effects (not mea-
sured in Dynarski/Campuzano) averaged +0.20. Large effect sizes were reported 
in small, matched studies of Waterford and WICAT. Reading Reels, which uses 
multimedia embedded in teachers’ class lessons, had modest positive effects in two 
large randomized experiments (weighted mean ES = +0.20). With these potentially 
promising exceptions, research on the use of technology in beginning reading 
instruction does not show positive achievement effects of the types of software that 
have been most commonly used.

Research on Instructional Process Programs for Beginning Reading

Instructional process programs are methods that focus on providing teachers 
with extensive professional development to implement specific instructional meth-
ods. These fell into three categories. Cooperative learning programs (Slavin, 1995, 
2009) use methods in which students work in small groups to help one another 
master academic content. Phonological awareness training is an approach that 
gives teachers specific classroom strategies for building phonics and phonemic 
awareness skills. Phonics-focused professional development models, including 
Reading and Integrated Literacy Strategies (RAILS); Sing, Spell, Read, and Write; 
Ladders to Literacy; Early Reading Research; and Orton Gillingham, provide 
training to teachers to help them effectively incorporate phonics, phonemic aware-
ness, and other elements in beginning reading lessons. Note that two comprehen-
sive programs combining instructional process approaches with innovative 
curricula, Success for All and Direct Instruction, are reviewed in a separate section 
of this article.

Descriptions and outcomes of all studies of instructional process programs 
meeting the inclusion criteria appear in Table 3.

Effects for instructional process programs were very positive. Across 17 stud-
ies, 5 of which were randomized quasi-experiments, the weighted mean ES for 
instructional process approaches in beginning reading was +0.37. The mean was 
+0.47 for decoding measures and +0.30 for comprehension/total reading mea-
sures. In particular, positive effects were seen on cooperative learning programs 
such as PALS and Classwide Peer Tutoring (mean ES = +0.46), phonics-focused 
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professional development programs such as Sing, Spell, Read, and Write; Early 
Reading Research; and RAILS (mean ES = +0.43), and teaching of phonological 
awareness to kindergartners (mean ES = +0.22 on tests at the end of first or second 
grade).

Research on Combined Curriculum and Instructional  
Process Approaches for Beginning Reading

Evaluations of programs that provide complete curricula as well as extensive 
professional development in classroom instructional processes are summarized in 
Table 4. These consist of two programs, Success for All and Direct Instruction.

Success for All is a comprehensive school reform program designed to ensure 
success in reading for children in high-poverty schools (Slavin et al., 2009). It 
provides schools with a K-5 reading curriculum that focuses on phonemic aware-
ness, phonics, comprehension, and vocabulary development, beginning with pho-
netically controlled minibooks in Grades K and 1. Cooperative learning is 
extensively used at all grade levels. Struggling students, especially first graders, 
receive one-to-one tutoring. Extensive professional development and a full-time 
facilitator help teachers effectively apply all program elements. Across 23 studies 
involving more than 12,000 children, the weighted mean ES for Success for All 
was +0.29. On decoding measures the overall mean was +0.33, and the mean was 
+0.27 for comprehension/total reading.

Dating back to the 1960s, Direct Instruction is an approach to beginning read-
ing instruction that emphasizes a step-by-step approach to phonics, decodable 
texts that make use of a unique initial teaching alphabet; and structured, scripted 
manuals for teachers. Across three evaluations of Direct Instruction, the weighted 
mean ES for beginning reading was +0.10. However, it is important to note that in 
other reviews that examined effects of Direct Instruction in all elementary grades 
(not just K and 1), this program has been rated as among the strongest in reading 
outcomes (e.g., Borman et al., 2003; CSRQ, 2006; Herman, 1999).

Kindergarten-Only Studies

As noted earlier, studies that take place only during kindergarten can pose seri-
ous methodological challenges. Because the goals of kindergarten instruction vary 
a great deal from place to place, and have changed dramatically over the past 30 
years, it is always possible that any experimental-control difference on an end-of-
kindergarten reading measure is simply due to the fact that the control group was 
not being taught to read. Even when reading is being taught, kindergarten classes 
can vary greatly in their emphasis on phonics, so measures of word attack and 
phonological awareness can be easily inflated by programs that focus on these 
skills earlier than the control treatment does. Still, it is useful to know about  
kindergarten-only studies, as they can provide initial indications of programs 
worth following through to first grade and beyond.

Thirteen studies met the standards of the review but took place only during the 
kindergarten year. These are summarized in Table 5.

The kindergarten-only studies generally support the conclusions of the studies that 
follow children through first grade and beyond. It is important to note that many of 
the programs cited in the main review, which tested children at the end of first grade, 
also reported very positive outcomes during kindergarten. These are also programs 
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with a strong emphasis on phonics and/or cooperative learning, including Success for 
All (e.g., Jones, Gottfredson, & Gottfredson, 1997), and the phonological awareness 
training programs (e.g., Lundberg, Frost, & Petersen, 1988).

Overall Patterns of Outcomes: Beginning Reading

Across all categories, there were 63 qualifying studies of beginning reading 
programs that posttested children at the end of first grade or later. Nineteen of the 
studies used random assignment (8 were fully randomized and 11 were random-
ized quasi-experiments). The sample size-weighted mean ES was +0.22. These 
studies, involving more than 22,000 children, were identified from among more 
than 2,000 studies initially reviewed, and represent those that used rigorous exper-
imental procedures.

Overall effects were somewhat stronger for decoding measures (such as 
Woodcock Word Attack and Letter-Word Identification) than for measures of com-
prehension and total reading. Across all studies, the weighted mean effect size was 
+0.27 for decoding measures and +0.20 for comprehension/total reading. 
Comprehension measures were more likely to show positive effects in multiyear 
studies that followed children into second grade or beyond.

There are several important patterns in the findings on beginning reading programs 
that are worthy of note. First, this article finds that successful programs almost always 
provide teachers with extensive professional development and follow-up focused on 
specific teaching methods. In particular, most of the beginning reading programs with 
strong evidence of effectiveness have cooperative learning at their core: Success for 
All, PALS, Reading Reels, and Classwide Peer Tutoring all emphasize children work-
ing with other children on structured activities. These are all forms of cooperative 
learning in which students work in small groups to help one another master reading 
skills and in which the success of the team depends on the individual learning of each 
team member, the elements that previous reviewers (e.g., Rohrbeck, Ginsburg-Block, 
Fantuzzo, & Miller, 2003; Slavin, 1995, 2009; Webb, 2008) have identified as essen-
tial to the effectiveness of cooperative learning.

Second, all of the beginning reading programs found to be effective or promis-
ing in qualifying experiments have a strong focus on teaching phonics and phone-
mic awareness. This is particularly true of Success for All, PALS, Reading Reels, 
phonological awareness training, Open Court Phonics Kits, Scholastic Phonics 
Readers with Literacy Place, Early Reading Research, RAILS, Direct Instruction, 
and Phonics-Based Reading. It is important to note that studies of all of these 
programs found positive effects on comprehension and/or total reading measures, 
not just decoding measures that would appear more slanted toward phonetic 
approaches. However, an emphasis on phonics did not guarantee positive effects. 
Phonetic curricular approaches and supplemental CAI models, in particular, had 
minimal impacts on student outcomes. A large-scale evaluation of phonics-focused 
professional development by Garet et al. (2008) similarly found minimal effects 
for second graders. It clearly matters a great deal how reading is taught, and an 
emphasis on phonics may be necessary but it is not sufficient to ensure meaningful 
reading gains.

One key implication of the Gamse et al. (2008) evaluation of Reading First is 
that it is not enough to encourage teachers to emphasize phonics, phonemic aware-
ness, and other elements. The Moss et al. (2008) report that analyzed differences 
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between Reading First and similar Title I schools that did not receive Reading First 
funding found that Reading First teachers were in fact spending more time teach-
ing reading and, specifically, more time on phonics, phonemic awareness, fluency, 
vocabulary, and comprehension. The Reading First teachers were significantly 
more likely to use basal textbooks that were revisions of traditional basals designed 
primarily to increase the focus on phonics and phonemic awareness. In order of 
popularity in Reading First schools, these were Harcourt Trophies (22.5% of 
Reading First, 15.0% of non–Reading First), Open Court Reading (15.4% vs. 
9.8%), Scott Foresman Reading (13.0% vs. 12.2%), and Houghton Mifflin’s 
Nation’s Choice (10.7% vs. 2.5%). Yet none of these had ever been evaluated at 
the beginning of Reading First, and only Open Court Reading has been adequately 
evaluated since then, in a study that found modest impacts (ES = +0.17; Borman 
et al., 2007). If adopting books with more phonics and spending a few more  
minutes each day on the five elements recommended by the NRP (2000) were  
sufficient to improve beginning reading performance, the Gamse et al. (2008) 
national evaluation would have found significant positive effects. The research 
summarized in the present review points in a different direction. It supports the use 
of well-developed programs that integrate curriculum, pedagogy, and extensive  
professional development.

Upper Elementary Reading Programs

From second to fifth grade, children go through a critical transformation as 
readers. Most beginning second graders are able to decode, to recognize key sight 
words, to comprehend simple texts, and to read with some degree of fluency. The 
tasks that lay ahead of them, however, are qualitatively different from those they 
have navigated so far. They must consolidate and extend their basic skills, to be 
sure; and they must become fluent, confident readers. But most important, children 
in the upper elementary grades must become strategic comprehenders of increas-
ingly sophisticated text. They must build a vocabulary of words and concepts as 
well as a vocabulary of cognitive and metacognitive approaches to texts. Whereas 
decoding skills may develop in a fairly step-by-step progression, the skills mas-
tered in the upper elementary grades emerge as children read in many genres and 
learn how to make sense of what they read, a less straightforward process. Early 
decoding success is a key predictor of success in the upper elementary grades and 
beyond (e.g., Juel, 1988), yet there are many children who are successful decoders 
but poor comprehenders. This period is also distinct from the middle grades, when 
reading instruction is not typically taught as a separate subject but is subsumed in 
English or language arts.

Because of the different objectives and requirements of the upper elementary 
grades, programs that are effective in building beginning reading skills are not 
necessarily optimal in the upper elementary grades, and vice versa. For this reason, 
in reviewing research on effective reading programs, it is important to review 
programs at each of these levels separately. This section focuses on studies of 
nonremedial classroom reading approaches that begin in Grades 2 through 5.
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Current Issues in Upper Elementary Reading

In recent years, reading in the upper elementary grades has taken on particular 
centrality because of the growing importance of test-based accountability. In the 
United States, state accountability systems have long emphasized performance in 
Grades 3 through 5 as the indicator of elementary school success; and in 2001, No 
Child Left Behind heightened this emphasis, requiring testing of reading and math 
in every grade from 3 to 8 and adding sanctions for schools not making adequate 
yearly progress. In England, Key Stage 2 assessments in reading and math in Year 6 
(age 11) are the main indicators of primary school success.

Despite the obvious importance of upper elementary reading for policy and prac-
tice, there has never been a review of research on effective programs at this grade 
level. The federal WWC (2009) has created a topic report on beginning reading pro-
grams, and this synthesis included studies with students up to third grade. However, 
the WWC excluded studies that included grades above 3 if they did not analyze data 
separately for grades above and below third grade, and this excluded many upper 
elementary studies that included Grades 2 through 4, 3 through 5, and so on. At this 
writing, the WWC has not announced a plan to do an upper elementary reading 
review. Deshler, Palincsar, Biancarosa, and Nair (2007) published a major “research-
based guide to instructional programs and practices” for struggling adolescent read-
ers. It contains brief discussions of the research evidence supporting each of 48 widely 
used programs, as well as lists of articles for each, and many of the articles reported 
studies of Grades 3 through 6. Yet Deshler et al. did not attempt to synthesize or com-
pare the evidence bases for the programs at any grade level.

The review of research on upper elementary reading programs summarized in this 
section uses methods identical to those used in the beginning reading review, except 
that programs had to have begun in Grades 2 through 5. This synthesis groups upper 
elementary reading programs in three categories, defined previously for beginning 
reading programs: reading curricula, IT, and instructional process programs. Reading 
curricula primarily encompass core reading textbooks and curricula, such as Scott 
Foresman’s Reading Street, as well as supplementary texts such as Scholastic’s 
Fluency Formula. IT refers to programs that use technology to enhance reading 
achievement, especially CAI. Instructional process programs are the most diverse. 
All programs in this category rely primarily on professional development to give 
teachers effective strategies for teaching reading. These include programs focusing on 
cooperative learning, classroom motivation and management, and metacognitive 
strategies. Examples include Cooperative Integrated Reading and Composition, 
PALS, Exemplary Center for Reading Instruction (ECRI), and Consistency 
Management-Cooperative Discipline (CMCD).

Research on Upper Elementary Reading Curricula

The reading curricula category includes seven qualifying studies of core basal 
textbooks and eight studies of supplementary texts used as initial instruction with 
all students. Characteristics and findings of individual studies appear in Table 6.

Both core and supplemental reading curricula for the upper elementary grades 
have been studied in high-quality evaluations. Among 15 studies, there were 5 ran-
domized experiments as well as 4 randomized quasi-experiments, involving more 
than 10,000 students. These studies found few effects on student reading achievement. 
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The weighted mean ES for core reading curricula was only +0.06, and for supplemen-
tary curricula it was +0.08, with an overall weighted mean of +0.06. The mean for the 
randomized studies and randomized quasi-experiments was +0.04. The only curricu-
lum with promising effects was Open Court (average ES = +0.18), but in both of the 
studies of this program, teachers received far more professional development than that 
usually provided, and in both studies Open Court was used for 2 and a half hours per 
day whereas control students had 90 minutes of reading.

Research on Instructional Technology Programs for Upper Elementary Grades

Thirty-one studies of IT for Grades 2 through 6 met the standards for this review. 
These were divided into three categories. Supplemental CAI programs, such as Jostens/
Compass Learning, Academy of Reading, LeapTrack, My Reading Coach, and CCC/
Successmaker provided additional instruction at students’ assessed levels of need to 
supplement traditional classroom instruction. Computer-managed learning systems 
included only Accelerated Reader. This program uses computers to assess students’ 
reading levels, assign reading materials at students’ levels, score tests on those read-
ings, and chart students’ progress, but students do not work directly on the computer. 
Innovative technology applications included Fast ForWord and Lightspan.

Descriptions and outcomes of all studies of IT in upper elementary reading that 
met the inclusion criteria appear in Table 7.

Among the 31 qualifying upper elementary studies that evaluated various forms of 
IT, 8 used random assignment to treatments. The studies involved a total of more than 
10,000 students. Overall, the sample size-weighted mean ES was very small (+0.06). 
The randomized evaluations (n = 8) had a weighted mean ES of +0.05. These findings 
support Kulik’s (2003) conclusion that effects of CAI in reading are minimal.

None of the three categories of IT programs had convincing positive effects. Across 
25 studies of supplemental programs (such as Jostens and CCC), the weighted mean 
ES was +0.05. Two studies of Accelerated Reader had a mean ES of + 0.06. Effect 
sizes were higher but samples were small in two studies of Fast ForWord, which had 
a mean ES of +0.21, and a small study of Lightspan had an ES of +0.42.

It is important to note that there is no trend toward more positive effects of IT 
in more recent studies. Among 11 studies reported since 2000, the weighted mean 
ES was only +0.06; and the large, randomized study by Dynarski et al. (2007; 
Campuzano et al., 2009) found no significant effects of use of a variety of modern 
software on the reading achievement of fourth graders (ES = +0.02). Most of the 
IT studies involved use of computers as supplements to regular classroom instruc-
tion, usually for about 30 minutes, one to three times a week. It may be that more 
intensive uses of IT would produce more robust effects, and the study of My 
Reading Coach, which provided computerized instruction 45 minutes every day 
and showed positive effects (ES = +0.24) in a large randomized evaluation, is a 
hint in this direction. Another promising use of technology is in integrated com-
puter and noncomputer instruction, as done in Read 180, successfully evaluated in 
the middle grades (Slavin et al., 2008). However, the evidence summarized here 
clearly indicates that the types of supplementary CAI programs that have domi-
nated the use of technology in education for 30 years are not producing significant 
effects in upper elementary reading. Many studies of IT are of high quality, and 
many of them involve large samples. It is difficult to imagine that such a large 
number of studies would fail to detect a meaningful impact if it existed.
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Research on Upper Elementary Instructional Process Programs

Instructional process programs are methods that focus on providing teachers 
with extensive professional development to implement specific instructional meth-
ods. In upper elementary reading, instructional process programs are quite diverse. 
Thirty-three studies, 6 of which used random assignment, evaluated a broad range 
of approaches. Cooperative learning programs (Slavin, 1995, 2009; Webb, 2008) 
use methods in which students work in small groups to help one another master 
academic content.

Strategy instruction programs teach students cognitive and metacognitive skills 
such as summarization, graphic organizers, and prediction to help them compre-
hend text. Strategy instruction is often combined with other methods, especially 
cooperative learning and peer tutoring. Structured phonetic intervention programs 
are approaches emphasizing phonics, systematic instruction, and frequent assess-
ment of student progress. Phonics-focused professional development programs are 
ones that teach teachers the NRP elements, especially phonics and phonemic 
awareness, mostly in workshops. Integrated language arts programs are less 
structured and less phonetic and focus on integrating reading and writing, literature 
study, and pleasure in reading. Cross-age tutoring programs involve older children 
working with younger ones, and same-age tutoring involves having children take 
turns tutoring one another. Classroom management and motivation programs 
focus on building a positive learning environment.

Descriptions and outcomes of all studies of upper elementary instructional pro-
cess programs meeting the inclusion criteria appear in Table 8.

Both the methods and the findings of instructional process programs for upper 
elementary reading were quite diverse. Across 33 experimental-control compari-
sons, involving more than 17,000 students, the weighted mean ES was +0.21. 
These include 4 randomized and 2 randomized quasi-experiment studies.

Ten of the studies evaluated two forms of cooperative learning. These had a 
weighted mean ES of +0.21. All but one of the cooperative learning studies evalu-
ated CIRC, which involves students in well-structured cooperative groups within 
which they help each other master and apply metacognitive learning strategies. 
CIRC was the basis for middle school reading programs called Student Team 
Reading and The Reading Edge, which had a weighted mean ES of +0.29 in four 
secondary studies. The consistent positive effects of this family of cooperative 
learning approaches support the idea that programs focusing on professional 
development in structured activities that engage children in discussions about 
reading, giving them opportunities to help each other learn and use metacognitive 
skills, may have particular promise for enhancing reading achievement from the 
second grade onward. Positive effects were also found for cross-age tutoring pro-
grams (ES = +0.26 in four studies) and for same-age tutoring (ES = +0.26 in two 
studies), reinforcing the conclusion that structuring interaction among students on 
reading strategies is an effective approach. Another promising category was pro-
grams emphasizing metacognitive strategy instruction, such as Reciprocal 
Teaching and Thinking Maps, which had a weighted mean ES of +0.32 in five 
studies. In these programs, students were taught skills such as prediction,  
summarization, and self-evaluation.
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It is important to note that additional instructional process programs also 
showed positive effects, but because the studies evaluating these approaches 
involved small groups of struggling readers rather than students in general, these 
findings are reviewed by Slavin et al. (2009). These include DISTAR/Corrective 
Reading, PALS, and Empower Reading.

Overall Patterns of Outcomes: Upper Elementary Reading

Across all categories, there were 79 qualifying studies of upper elementary 
school reading programs involving a total of more than 32,000 students, of which 
23 used random assignment (16 were fully randomized and 7 were randomized 
quasi-experiments). The overall sample size-weighted mean ES was +0.13. The 
mean ESs of +0.06 for reading curricula and +0.06 for technology contrast with a 
mean of +0.21 for instructional process programs, such as cooperative learning 
and strategy instruction, reinforcing the findings of the beginning reading review.

Outcomes for High-Poverty Schools

An important question for policy and practice is whether effects of various 
programs are particularly strong or weak for students in high-poverty schools. To 
examine this question, schools in each study were defined as “high-poverty” if at 
least 50% of their students qualified for free or reduced-price lunches, or if other 
information in the study (such as a description of schools as serving high-poverty 
neighborhoods) indicated high-poverty status. Forty-one beginning reading and 31 
of the upper elementary studies involved high-poverty schools, by this definition. 
At beginning and upper elementary grade levels, outcomes were very similar for 
high-poverty schools (mean ES = +0.15) and low-poverty schools (mean ES = 
+0.14). Among the studies of reading curricula, weighted mean ESs were +0.07  
(n = 14) for high-poverty schools and +0.09 (n = 8) for low-poverty schools. For 
IT, the weighted mean effect sizes were +0.08 (n = 17) for high-poverty schools 
and +0.06 (n = 26) for low-poverty schools. Among studies of instructional pro-
cess programs, including beginning reading programs that combine instructional 
process and curriculum, the weighted mean ESs were +0.27 (n = 45) for high-
poverty schools and +0.20 (n = 31) for low-poverty schools.

As in the overall set of studies, the studies of high-poverty schools supported 
the observation that programs that provide extensive professional development to 
teachers in specific classroom strategies are most likely to make a difference in the 
achievement of students in high-poverty schools. From a policy perspective, what 
these findings imply is that proven models could be used effectively in any type of 
school, but to reduce gaps according to socioeconomic status, these programs 
should be particularly encouraged among high-poverty Title I schools.

Overall Discussion

The research reviewed in this article provides reason for optimism about the 
improvement of basic reading instruction in the elementary grades. Sixty-three 
studies of beginning reading programs and 79 studies of upper elementary reading 
programs met stringent methodological requirements, and these studies provide 
support for many replicable approaches. More research on a larger set of programs 
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is needed, of course, but the research that already exists provides educators and 
policy makers with several robust approaches they could choose to improve their 
students’ reading performance. Those programs have been shown to be effective 
in high-poverty as well as less disadvantaged schools, so if the effective programs 
were implemented with integrity by many schools serving disadvantaged students, 
this could significantly reduce achievement gaps between middle class and lower 
class children. The research also identified types of approaches that have not been 
successful in improving elementary reading performance.

There are several important patterns in the findings that are worthy of note. 
First, for both beginning reading and upper elementary reading, this article finds 
extensive evidence supporting forms of cooperative learning in which students 
work in small groups to help one another master reading skills and in which the 
success of the team depends on the individual learning of each team member. In 
beginning reading, examples of cooperative learning included PALS, and coopera-
tive learning is a key component of Success for All. In upper elementary reading, 
the category is primarily represented by CIRC. Positive effects for studies of cross-
age and same-age tutoring at all grade levels also reinforce the value of engaging 
students in structured peer-to-peer interactions. The finding of positive effects of 
cooperative learning programs is consistent with the findings of reviews of sec-
ondary reading programs (Slavin et al., 2008) and elementary and secondary math 
programs (Slavin & Lake, 2008; Slavin, Lake, & Groff, in press).

Also consistent with previous reviews is the finding that both alternative cur-
ricula and IT generally produced small effects on reading measures at all grade 
levels. In particular, the evidence did not support the idea that simply introducing 
materials or training with a strong emphasis on phonics will significantly improve 
reading outcomes. Effects of adopting phonetic textbooks were very small, and a 
large study of Language Essentials for Teachers of Reading and Spelling (LETRS), 
a professional development program focused on phonics, also found disappointing 
results (Garet et al., 2008). These findings suggest that whereas phonics appears 
necessary in reading instruction, adding a phonics focus is not enough to increase 
reading achievement.

The findings of this review add to a growing body of evidence to the effect that 
what matters for student achievement are approaches that fundamentally change 
what teachers and students do together every day. These programs are character-
ized by extensive professional development in classroom strategies intended to 
maximize students’ participation and engagement, give them effective metacogni-
tive strategies for comprehending text, and strengthen their phonics skills. As in 
earlier reviews, such strategies had outcomes that were clearly and consistently 
more positive than those found for curricula or IT alone. These positive effects 
were found equally for high-poverty and low-poverty schools, and they were found 
on comprehension as well as decoding measures. More research and development 
of reading programs for elementary students is clearly needed, but this review 
identifies several promising approaches that could be used today to help students 
succeed in reading in the elementary grades.

Note

We thank Marilyn Adams, Steven Ross, Michael McKenna, Henry Becker, 
and Nancy Madden for comments on an earlier draft. The first author is one of 
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the developers of Success for All and CIRC, the third author is one of the  
developers of Reading Reels, and the last author works for the Success for All 
Foundation.
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