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This synthesis extends a report of research on extensive interventions in kinder-
garten through third grade (Wanzek & Vaughn, 2007) to students in Grades 4
through 12, recognizing that many of the same questions about the effectiveness
of reading interventions with younger students are important to address with
older students, including (a) how effective are extensive interventions in
improving reading outcomes for older students with reading difficulties or dis-
abilities and (b) what features of extensive interventions (e.g., group size, dura-
tion, grade level) are associated with improved outcomes. Nineteen studies
were synthesized. Ten studies met criteria for a meta-analysis, reporting on 22
distinct treatment/comparison differences. Mean effect sizes ranged from 0.10
to 0.16 for comprehension, word reading, word reading fluency, reading flu-
ency, and spelling outcomes. No significant differences in student outcomes
were noted among studies related to instructional group size, relative number
of hours of intervention, or grade level of intervention.

KeYworbs: reading, intervention, reading difficulties, reading disabilities.

Schoolwide models for literacy instruction and intervention, such as response
to intervention (RTI) models, are designed to address the large numbers of students
struggling with reading in our schools by ensuring effective, evidence-based gen-
eral education instruction; early identification of students struggling with reading;
high-quality intervention; and progress monitoring for informed decision making
(Fletcher, Lyon, Fuchs, & Barnes, 2007; Jimerson, Burns, & VanDerHeyden,
2007). A key component of RTI models is the provision of increasingly more
intensive interventions (e.g., use of smaller instructional groups, more time spent
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in intervention, more individualized intervention) for students who demonstrate
insufficient response to instruction (Bradley, Danielson, & Doolittle, 2005). In
2007, Wanzek and Vaughn published a review of research-based implications from
extensive reading interventions (i.e., provided for 100 or more sessions), reporting
the relative effects of these interventions for students with reading difficulties or
disabilities in kindergarten through third grade. That research synthesis addressed
some of the fundamental questions related to effective implementation of RTI
models in the early elementary grades for students with reading difficulties and/or
disabilities. Specifically, the Wanzek and Vaughn synthesis examined (a) outcomes
for students after participating in extensive early reading interventions and (b)
features of interventions associated with high effect sizes, including instructional
group size, duration, and whether the intervention was standardized across stu-
dents or individualized to meet individual student goals.

For students with reading difficulties, understanding outcomes and the associ-
ated features of instruction contributing to those outcomes can inform instructional
practice and assist educators in making decisions regarding students’ response to
intervention. The Wanzek and Vaughn (2007) early elementary synthesis indicated
that the vast majority of studies yielded positive reading outcomes, particularly
when students were instructed in the smallest group sizes (e.g., one on one, small
groups) and when interventions targeted kindergarten or first grade. The extant
research provided little data to inform questions about whether standardized or
individualized interventions were more effective, as the identified studies did not
describe any individualized interventions. In the literature, highly standardized
interventions and those with less standardization (i.e., more responsive to indi-
vidual student needs) were not associated with differential impact.

The purpose of the synthesis provided in this article is to extend the examina-
tion of extensive interventions conducted by Wanzek and Vaughn (2007) beyond
third grade to students in Grades 4 through 12, recognizing that many of the same
questions about the effectiveness of reading interventions with younger students,
including ways to intensify intervention for students with reading difficulties, are
important to address with upper-elementary and secondary students. Also, although
the evidence base for RTI models was derived primarily from studies conducted in
kindergarten to third grade, increasingly, states, districts, and schools are imple-
menting RTI approaches in Grades 4 through 12 (Vaughn & Fletcher, 2012), and
research-based guidance for effective, intensive intervention implementation is
required. Therefore, we selected Grades 4 through 12 as the target of this synthesis
for two reasons: (a) The previous synthesis of extensive interventions was con-
ducted for students in kindergarten through third grade and thus did not include
data for the upper-elementary and secondary grades, and (b) although RTI was
initially based on research in early elementary grades, it has increasingly been
recommended for use by state departments of education and school districts for
students after Grade 3 and through the secondary grades.

Reading Difficulties With Students in Grades 4 to 12

After third grade, the emphasis on instruction in learning to read often begins
to fade from instruction in the general education classroom, meaning students who
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do not read proficiently by the end of Grade 3 may face serious consequences in
their academic achievement. Chall and Jacobs (1983) noted that many low-income
third graders reading at grade level experience a drop in reading scores by fourth
grade. The researchers referred to this phenomenon as the fourth-grade slump,
indicating that these students fail to thrive and can no longer meet grade-level
expectations. More recent research has documented that reading difficulties can
either persist in upper-elementary and later grades or, in some cases, have their
initial onset in Grade 4 or beyond (Compton, Fuchs, Fuchs, Elleman, & Gilbert,
2008; Leach, Scarborough, & Rescorla, 2003; Vaughn, Cirino, et al., 2010); thus,
school personnel are increasingly interested in the efficacy of reading interven-
tions as a means of remediating these students’ reading problems. Findings from
intervention studies with students in fourth grade and higher can provide educa-
tional decision makers with the knowledge of research-based practices associated
with improved reading outcomes for students in these grades, including data on the
features of instruction associated with the improved outcomes.

As would be expected, students in Grades 4 to 12 manifest a wide range of
reading difficulties, including students who demonstrate reading achievement just
below grade-level expectations; these students often require direct support for
vocabulary and comprehension but are generally able to read and learn from text
(Torgesen et al., 2007). Other students in Grades 4 and beyond demonstrate read-
ing achievement more than two grades below expectations and are unable to read
grade-level text, thus demonstrating more significant word reading and fluency
problems as well as vocabulary and comprehension difficulties (Cirino et al.,
2012). Studies conducted with students in Grades 4 and older have included stu-
dents identified with reading difficulties based on reading below grade level (e.g.,
low word reading and/or low reading comprehension) and students identified with
more significant reading disabilities, including students with and without identi-
fied learning disabilities (LD).

Interventions for Students With Reading Difficulties in Grades 4 to 12

Several syntheses related to reading interventions provide an understanding of
the effects of instructional reading practices on the reading outcomes of students
with reading difficulties in Grades 4 through 12; however, none of these syntheses
address extensive interventions. In 2008, the Institute of Education Sciences (IES)
issued a research-based practice guide on adolescent literacy (Grades 4—12), mak-
ing recommendations for effective instruction (Kamil et al., 2008). Evidence used
for this synthesis was not restricted to students with reading difficulties. Strong
evidence was found in the research to support three instructional recommenda-
tions: (a) providing explicit vocabulary instruction, (b) using direct and explicit
comprehension strategy instruction, and (c) providing struggling readers with
intensive and individualized interventions delivered by trained specialists.
Moderate evidence was provided for including opportunities for extended discus-
sion and interpretation of text meaning in instruction and for increasing student
motivation and engagement in literacy learning. Based on the evidence, the authors
recommended intensive intervention efforts for students with reading difficulties
in Grades 4 through 12 who do not perform at or near grade level. The authors also
recommended supplemental, small-group instruction for extended periods of time
but did not address how extensive these interventions should be.
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Edmonds et al. (2009) conducted a synthesis to address the efficacy of
reading interventions that include instruction in decoding, fluency, vocabulary, or
comprehension—alone or in combination—on the reading comprehension out-
comes of secondary students (Grades 6—12) with reading difficulties and reading
disabilities. A subset of studies from this synthesis (13 studies) met criteria for a
meta-analysis, yielding an effect size (ES) of 0.89 for the weighted average of the
difference in comprehension outcomes between treatment and comparison stu-
dents. The synthesis demonstrated that many intervention types—including mul-
ticomponent (e.g., vocabulary, comprehension), comprehension strategy
instruction, fluency, and even word-level interventions—were associated with
improved comprehension outcomes, providing an optimistic view of the overall
effects of targeting secondary students with reading difficulties for further reading
intervention. In these interventions, word reading instruction often included spell-
ing instruction and activities. In addition, comprehension activities sometimes
incorporated instruction and practice in written responses. Spelling and writing are
incorporated in some reading interventions because the skills associated with suc-
cessful reading—such as phonological knowledge, text structure knowledge, and
reasoning—also play a role in spelling and writing (Abbott & Berninger, 1993;
Graham, Harris, & Chorzempa, 2002; Wanzek et al., 2006). The studies did not
analyze the features of instruction—such as instructional group size, duration,
and grade level—and only one of the studies was implemented for more than 40
sessions.

Related to the Edmonds et al. (2009) synthesis are the findings from a meta-
analysis Scammacca et al. (2007) conducted to address a range of reading out-
comes from reading interventions for struggling students (including students with
LD) in Grades 4 to 12. Findings indicated that many intervention types—including
those that focused on word reading/spelling, fluency, vocabulary, comprehension,
and multiple components—were associated with improved outcomes, with an
overall effect size of 0.95. The largest effects on reading comprehension outcomes
were from studies with a multicomponent emphasis (ES = 0.80) or a comprehen-
sion focus (ES = 1.35). The studies that included students with LD had higher
effects across outcome measures than the studies with only struggling readers, but
reading comprehension outcomes were similar for studies with and without stu-
dents with LD.

Both Edmonds et al. (2009) and Scammacca et al. (2007) noted smaller mean
effects when considering only norm-referenced outcome measures. These smaller
effects were also documented in a recent meta-analysis of intervention studies for
students with reading difficulties in Grades 5 to 9 that focused only on studies
measuring outcomes with norm-referenced reading measures (Flynn, Zheng, &
Swanson, 2012). The authors reported a mean effect size of 0.41, noting no sig-
nificant differences in effects as a function of the intervention focus, type of out-
come measure, age, grade, number of sessions, length of sessions, or weeks of
intervention. However, the studies included in the synthesis provided a mean of 10
weeks of intervention with an average of 41 instructional sessions. We anticipate
that the current synthesis can make important contributions to the field by examin-
ing the currently unaddressed relative effects of more extensive interventions for
students beyond Grade 3 with reading difficulties, assisting both researchers in
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identifying promising intervention practices and practitioners and policymakers in
making intervention decisions.

To better inform practices related to extensive interventions implemented in the
upper-elementary and secondary grades, we used the same criteria for identifying
articles (the Method section of this article specifies precise criteria) as the previous
synthesis (Wanzek & Vaughn, 2007), with one exception. For students in Grades
4 through 12 (the grade levels excluded from the previous synthesis), we identified
extensive interventions as those with 75 or more sessions, contrasting with the 100
or more sessions criterion of the previous early elementary synthesis. Our rationale
for using 75 sessions as the cutoff criterion is that the majority of extensive inter-
vention studies have been conducted with young readers; thus, we anticipated that
the extant literature in the upper-elementary and secondary grades would yield
fewer studies with extensive interventions. Additionally, 75 sessions is very close
to what an interventionist can implement in one semester in a secondary setting,
thus better aligning criteria with schooling practices for readers in Grades 4
through 12 with reading difficulties. However, we disaggregate and discuss the
findings for the studies with 100 or more sessions as a means of contrasting the
current synthesis findings for Grades 4 through 12 with the previous early elemen-
tary synthesis findings.

Research Questions

None of the previous syntheses of intervention provided in the upper-elemen-
tary or secondary grades examined the effects of extensive interventions on stu-
dents’ outcomes. As a result, this synthesis extends the previous kindergarten to
third grade synthesis of extensive interventions (Wanzek & Vaughn, 2007) by
addressing two questions related to extensive interventions for struggling readers
in Grades 4 through 12:

Research Question 1: How effective are extensive interventions in improv-
ing reading outcomes for students with reading difficulties or disabilities?
Research Question 2: What features of extensive interventions (e.g., group
size, duration, grade level) are associated with improved outcomes for

students?

Method

We conducted a comprehensive search of the literature through a three-step pro-
cess. We first conducted a computer search of ERIC and PsycINFO to locate studies
published between 1995 and 2011. We selected this range to reflect the most current
research on this topic and as a way to continue the work of the Wanzek and Vaughn
(2007) synthesis on extensive reading interventions for students in kindergarten to
Grade 3, which included studies from 1995 to 2005. Thus, by extending the previous
synthesis, we identified studies from more than 15 years of reading intervention
research. We used key disability search terms or roots (reading difficult®, learning
disabil®, disorder®, at-risk, high risk, disabil*, dyslex*) in combination with key
reading terms and roots (reading interven*, instruction, special educ*, phon*, flu-
ency, vocab*, comprehen*®) to capture the greatest possible number of articles.
Second, to assure coverage, we conducted a 2010 and 2011 hand search of eight
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major journals commonly reporting reading intervention research for students with
reading difficulties or disabilities (Exceptional Children, Journal of Educational
Psychology, Journal of Learning Disabilities, Journal of Special Education,
Learning Disabilities Research and Practice, Reading Research Quarterly, School
Psychology Review, Scientific Studies of Reading). Third, we searched for studies
conducted by IES and posted on its website: www.ies.ed.gov.

We selected studies based on the following criteria:

1. The study was reported in English in a peer-reviewed journal or published
on the IES website.

2. Participants were students with LD or reading difficulties (i.e., below
expected grade level in reading achievement). We included studies with
additional participants if disaggregated data were provided for the students
with LD or reading difficulties.

3. The participants were enrolled in Grades 4 through 12 (ages 10-18). We
included studies with additional participants if data were disaggregated for
participants in Grades 4 through 12 or when more than 50% of the partici-
pants were in Grades 4 through 12.

4. Interventions targeted reading in an alphabetic language, were provided for
75 or more sessions, and were not part of the general education curriculum
provided to all students. We did not require studies to provide information
related to student response to previous interventions.

5. Interventions were provided as part of the school day programming (not

home, clinic, or camp programs).

Dependent variables addressed reading outcomes.

7. The research design was experimental, quasi-experimental, single group, or
single case.

o

The initial search yielded 24,720 abstracts. This search was intentionally broad
to ensure we captured all possible articles. As a result, many studies in the initial
search were topically (e.g., fluency) related but did not meet criteria for this syn-
thesis (e.g., examinations of biomarkers, psychoses, or Alzheimer’s). Explicit
statements in abstracts indicated 16,157 studies did not meet at least one of the
criteria (e.g., commentaries; book reviews; studies of infants, elderly, or cadavers).
We examined study details for the remaining 8,563 studies to determine whether
criteria were met. A total of 8,290 studies did not provide a reading intervention or
did not include students in Grades 4 through 12; another 259 studies did not pro-
vide supplemental intervention to students with reading difficulties, did not disag-
gregate data for students in Grades 4 through 12, or did not provide intervention
for 75 sessions or more. Thus, a total of 14 studies from the initial electronic search
met criteria. We located three additional studies in the hand search and two addi-
tional studies in the IES search (Somers et al., 2010; Torgesen et al., 2006).
Accordingly, a total of 19 studies met selection criteria for the synthesis.

Coding Procedures

We employed extensive coding procedures to extract and organize pertinent
information from each study. We used the same code sheet that Wanzek and Vaughn
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(2007) used in their early elementary extensive intervention synthesis. The code
sheet was developed based on elements specified in the What Works Clearinghouse
Design and Implementation Assessment Device (IES, 2008) and used in previous
research (Edmonds et al., 2009; Wanzek et al., 2006). Data were collected on (a)
participants (e.g., age, gender, exceptionality), (b) methodology (e.g., research
design, assignment), (c) intervention and comparison descriptions, (d) clarity of
causal inference, (¢) measures, and (f) findings. Participant information was coded
by using four forced-choice items (socioeconomic status, use of criteria for classify-
ing students with disabilities, risk type, and gender) and two open-ended items (age
or grades as described in text, risk type as described in text). Similarly, design
information was gathered by using a combination of forced-choice items (e.g.,
research design, assignment method, fidelity of implementation, pretest scores) and
open-ended items (selection criteria). Intervention and comparison group informa-
tion was coded by using nine open-ended items (e.g., site of intervention, role of
person implementing intervention, hours of intervention, duration of intervention).
A written description of the treatment and comparison conditions was also pro-
vided. Information on clarity of causal inferences was gathered by using six items
for studies with random assignment (e.g., sample sizes, attrition) and nine items for
quasi-experimental designs (e.g., equating procedures, attrition rates). Additional
items allowed coders to describe the measures, indicate measurement contami-
nants, and record findings, including data for effect size calculation.

Three people coded the studies—two faculty researchers with doctoral degrees
and experience coding and publishing several syntheses and one doctoral student.
The training on the code sheet consisted of four parts: (a) instruction on the meaning
of each code and indicator with several examples provided, (b) modeling by the
trainer (one of the experienced coders) of the coding process with an article from a
previous study while thinking aloud about the coding categories, (¢) practice coding
with discussion of two articles, and (d) a reliability test with the three coders coding
the same article independently. Interrater reliability was calculated as the number of
agreements divided by the number of agreements plus the number of disagreements.
Agreement was calculated separately for each coding category (e.g., participants,
design) and ranged from 92% to 100% across categories. Each study was then inde-
pendently coded by two raters. When discrepancies occurred, meetings were held to
discuss the coding, with final judgments reached by consensus.

Effect Size Calculation

For all studies, the Hedges (1981) procedure for calculating unbiased estimates
of Cohen’s d was used (this statistic is also known as Hedges’s g). Hedges’s g was
calculated by using the means and standard deviations for treatment and compari-
son groups when such data were provided. In some cases, Cohen’s d was reported
and means and standard deviations were not available. For these effects, Cohen’s
d and the treatment and comparison group sample sizes were used to calculate
Hedges’s g. Each estimate of Hedges’s g was weighted by the inverse of its vari-
ance to account for potential bias in studies with smaller samples.

Meta-Analysis Procedures

We included studies in the meta-analysis if they used a treatment-comparison
experimental or quasi-experimental design and reported sufficient information to
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allow effect sizes to be computed. Some research reports contained studies with
multiple treatment/comparison groups. In total, we included 10 research reports in
the meta-analysis (Calhoon, 2005; Cantrell, Alamsi, Carter, Rintamaa, & Madden,
2010; Lang et al., 2009; Somers et al., 2010; Spencer & Manis, 2010; Torgesen
et al., 2006; Vaughn, Cirino, et al., 2010; Vaughn et al., 2011; Vaughn, Wanzek,
et al., 2010; Wanzek, Vaughn, Roberts, & Fletcher, 2011) containing 22 distinct
treatment/comparison group contrasts. Because all studies used multiple outcome
measures, these measures were categorized by type (reading comprehension, read-
ing fluency, word reading, word reading fluency, and spelling), and a separate
meta-analysis was conducted for each measure type. Reading comprehension
included measures that required students to read text and answer questions or
complete sentences in the text. Fluency included measures that assessed students’
rate and accuracy in reading text. Word reading included measures of students’
word reading accuracy, with words or nonwords presented in isolation (not text).
Word reading fluency included word reading measures with a rate component.
Spelling included measures that assessed students’ ability to encode. For studies
that included more than one outcome measure within each category, effect sizes
were averaged and the average and its standard error were included in the meta-
analysis.

A random-effects model was used to analyze effect sizes. Recent methodologi-
cal innovations in meta-analysis, such as multilevel modeling (Hox, 2002) and
structural equation modeling (Cheung, 2008), were considered as approaches to
the random-effects analyses of the effect sizes. However, the small number of
effect sizes in each of the analyses (n = 5-22 effect sizes, depending on outcome
type) significantly limited the ability to implement multilevel modeling or struc-
tural equation modeling. Therefore, a traditional approach was taken to the meta-
analysis. Mean effect size statistics and their standard errors were computed and
heterogeneity of variance was evaluated by using the Q statistic. When statistically
significant variance was found, moderator variables were introduced into the
random-effects models, resulting in mixed-effects models. Categorical moderator
variables were used in all cases due to the way that the variables of interest were
reported in the studies included in the meta-analysis. Moderators included (a) total
hours of intervention (less than 115 vs. 115 or more), (b) size of instructional group
(one to five students vs. six or more students), and (c) grade level of students
(elementary school vs. middle school).

Results

A total of 19 studies with a range of study designs were represented in this
synthesis. To fully explore the data, we conducted several types of analyses. First,
we present a synthesis of the study features (e.g., sample, intervention) to highlight
salient elements across the corpus of studies. Second, we provide the results of the
meta-analysis of the treatment-comparison design studies to determine the overall
effects of extensive reading interventions (Research Question 1) and possible
moderators of the effects (Research Question 2). Third, we synthesize the findings
for the nine studies that did not provide sufficient data for inclusion in the meta-
analysis (Benner, Nelson, Stage, & Ralston, 2011; England, Collins, & Algozzine,
2002; Gabor, 2010; Graham et al., 2002; Mercer, Campbell, Miller, Mercer, &
Lane, 2000; Rankhorn, England, Collins, Lockavitch, & Algozzine, 1998; Snider,
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1997; Torgesen et al., 2001; Wilson & Fredrickson, 1995). We use the findings
from these additional studies to support or refute findings from the meta-analysis
to fully address the research questions regarding the effectiveness of extensive
interventions and the features that accompany these interventions and outcomes.

Study Features

Of'the 19 studies on extensive interventions that met criteria for inclusion in the
synthesis, 10 were published in the past 3 years. Eleven of the studies were pub-
lished in journals specific to students with disabilities. Table 1 describes the key
features of each study.

Study design. The corpus of studies included 11 treatment and comparison, 1
multiple-treatment, 1 single-subject, and 6 single-group design studies. Twelve of
the group design studies randomly assigned participants to conditions, and 10 of
these studies included a comparison group with sufficient data for calculating
effect sizes. Eleven of the studies reported the fidelity of implementation for the
intervention. Seventeen of the studies used standardized reading assessments to
measure student outcomes following intervention. Random assignment to treat-
ment, fidelity data collection, and use of reliable and valid standardized measures
are three elements of high-quality studies that improve the validity of the findings
(Gersten et al., 2005; IES, 2008). The 10 studies included in the meta-analysis
randomly assigned students to conditions, reported implementation fidelity, and
measured student outcomes with standardized measures.

Sample. The 19 studies included 9,371 students, with sample sizes ranging from 4
to 5,595. Nine of the 19 samples included only students with identified disabilities,
largely students with LD. The majority of the studies were conducted in Grades 6
to 8, with 10 studies including one or more of these grades. Six studies included
students below Grade 6, and 3 studies included students in ninth grade. No studies
examined extensive interventions in Grades 10 through 12.

Intervention implementation. The duration of intervention implementation ranged
from 2 to 25 months; however, 17 of the studies implemented interventions rang-
ing from 5 to 9 months. Five studies provided the number of sessions or hours that
students received intervention, ranging from 68 to 111.3 hours of intervention. As
can be seen in Table 1, the majority of studies provided daily intervention to stu-
dents; however, the session length varied from 5 to 90 minutes. School staff mem-
bers implemented the interventions in 12 of the studies—teachers in 8 studies,
teachers and paraprofessionals in 3 studies, and paraprofessionals only in 1 study.
Training was provided for all implementation. Six studies used trained research
staff members to implement the interventions, and one study did not report on the
intervention implementers. The large majority of studies included multicomponent
interventions consisting of three or more of the following: phonics/word recogni-
tion/spelling, fluency, vocabulary, and comprehension. Seven studies provided at
least one of the treatment groups with an intervention that emphasized phonics/
word recognition or fluency only. Table 2 summarizes the interventions, measures,
and key findings by study.

(text continues on p. 182)
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Wanzek et al.

Meta-Analytic Findings

Reading comprehension outcomes. The estimate of the mean effect size across the
22 reading comprehension effects included in the analysis was 0.10 (p <.001; 95%
confidence interval [CI] [0.06, 0.19]), indicating a small positive effect of inter-
vention on students’ reading comprehension. The variance as measured by the O
statistic was statistically significant (Q = 35.94, p = .022). Analyses were con-
ducted to determine whether differences in mean effect size between studies could
be explained by moderator variables. No statistically significant differences were
found between groups based on any moderator variable, meaning there was no
evidence that intervention effectiveness differed by instructional group size, rela-
tive number of hours of intervention, or grade level of intervention. However, it is
possible that the moderator analyses were not significant due to the small number
of studies that could be included (not all moderators could be coded for all effects
due to lack of information in the published research reports). Table 3 presents the
effect sizes by moderator, standard errors, and Qpeyeen Statistics.

Reading fluency outcomes. The mean effect size estimate for the nine effect sizes from
fluency outcome measures was 0.16 (p =.004; 95% CI [0.05, 0.26]), indicating a small
positive effect of intervention on students’ reading fluency ability. The variance associ-
ated with the effect sizes was not statistically significant (Q = 5.03, p =0.76).

Word reading outcomes. The 12 effect sizes from word reading outcome measures
had a mean effect size estimate of 0.15 (p =0.003; 95% CI [0.05, 0.24]), indicating
a small positive effect of intervention on students’ word reading outcome scores.
The variance was not statistically significant (Q = 9.78, p = 0.55).

Word reading fluency outcomes. Eleven effect sizes were analyzed from word reading
fluency outcome measures. The mean effect size estimate was 0.16 (p =0.001; 95% CI
[0.06, 0.26)), indicating a small positive effect of intervention on students’ word reading
fluency ability. The variance was not statistically significant (Q = 3.70, p = 0.96).

Spelling outcomes. Five effect sizes were available from spelling outcome meas-
ures. Their mean effect size estimate was 0.15 (p = 0.014; 95% CI [0.03, 0.27]),
indicating that the interventions had a small positive effect on students’ spelling
ability. The variance was not statistically significant (Q = 4.00, p = 0.406).

Publication bias. Publication bias was evaluated by using the trim-and-fill
approach (Card, 2012). This approach builds on a visual inspection of a funnel plot
of effect sizes for asymmetry. A trim-and-fill analysis is an iterative process that
seeks to correct asymmetry in a funnel plot of effect sizes that can result from
omission of nonpublished studies that found a null result and a very small effect
size. The analysis deletes the effect sizes causing the asymmetry, calculates a mean
effect size, and then returns the deleted effect sizes. Imputed effect sizes are added
for nonpublished studies that may have been omitted, and the iterative analysis
continues until the plot is symmetrical. This analysis seeks to determine whether
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estimates of mean effect size were biased by the exclusion of effect sizes from
nonpublished research and published studies that might have been missed in the
literature search. Results indicated that publication bias did not affect the mean
effect size estimates for the comprehension, reading fluency, and word reading
fluency outcome measures meta-analyses. For the spelling and word reading out-
come measures meta-analyses, where the number of effect sizes analyzed was
small, the trim-and-fill analyses found evidence of publication bias. Four studies
are estimated to be missing from the word reading outcomes meta-analysis, and
two studies are estimated to be missing from the spelling outcomes analysis. The
mean effect size estimate for word reading measures, including imputed values for
missing studies, was 0.10 (95% CI [-0.01, 0.21]). For spelling measures, the esti-
mated mean effect size, including imputed values for missing studies, was 0.11
(95% CI [-0.01, 0.23]). As a result of the adjustment for publication bias, the
confidence intervals for both word reading and spelling measures include zero,
meaning that it is possible that extensive interventions had no effect on perfor-
mance in these domains.

Synthesis of Additional Studies

Reading comprehension outcomes. Five studies that did not provide sufficient data
for the meta-analysis also examined comprehension outcomes following extensive
intervention. These studies examined gains from pretest to posttest for students
participating in the interventions. In all five of the additional studies examining
comprehension outcomes, statistically significant gains on standardized compre-
hension measures were noted between pretest and posttest following extensive
intervention. Three of these studies reported gains in standard scores, suggesting
that students with reading difficulties in these interventions were closing the gap
with their average-achieving peers and supporting the significant effect resulting
from the meta-analysis.

Torgesen et al. (2001) reported significant mean standard score gains from pre-
test to posttest of 6.6 to 12.3 on two measures of passage comprehension for two
treatments implemented 1:1 for approximately 68 hours for upper-elementary stu-
dents with LD. There was not a significant difference in comprehension outcomes
between students receiving the treatment with extended instruction and practice in
phonemic awareness and phonics (Auditory Discrimination in Depth) and students
receiving explicit instruction in phonics with more time spent reading and compre-
hending text (Embedded Phonics). However, gains in standard scores suggest that
students accelerated learning above expectations.

Graham, Bellert, Thomas, and Pegg (2007) also reported significant differences
between pretest and posttest raw scores on a standardized measure of comprehen-
sion for struggling readers in Grades 5 through 7 following a fluency-based inter-
vention provided three times per week for 26 weeks (30-minute sessions) in groups
of two students. The comprehension of a comparison sample of average- and high-
achieving readers did not improve significantly over the same time period, sug-
gesting students receiving the intervention accelerated their learning; however,
comprehension levels of the struggling readers were still significantly lower than
the average- and high-achieving readers at posttest.
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TABLE 3
Results from moderator analysis of reading comprehension outcomes

Number of
Moderator Level effect sizes Mean effect size SE Oberween P Value
Hours <115 9 0.09 0.03
115+ 7 0.25 0.08 3.23 0.07
Group size 1-4 8 0.24 0.10
5+ 11 0.08 0.03 2.33 0.13
Grade level 5-6 5 0.10 0.08
6-8 8 0.31 0.00 74 010

Three single-group studies (Benner et al., 2011; England et al., 2002; Rankhorn
et al., 1998) also reported significant differences between pretest and posttest
scores on standardized measures of passage comprehension. England et al. (2002)
and Rankhorn et al. (1998) reported standard score gains of 11 to 12 points from
pretest to posttest. Each of these interventions was provided daily (30—45 minutes)
over a full school year in small groups to students with LD in the upper-elementary
grades (England et al., 2002; Rankhorn et al., 1998) or upper-elementary and mid-
dle grades (Benner et al., 2011).

Reading fluency outcomes. Three studies examined pretest to posttest gains for
students’ reading fluency following intervention (Mercer et al., 2000; Snider, 1997,
Torgesen et al., 2001). Supporting the small effect noted in the meta-analysis, gains in
words correct per minute (wepm) ranged from 30 to 65 across the studies, but
most students remained below grade-level expectations after intervention.
Torgesen et al. (2001) noted significant mean standard score increases of 4.1
points for students receiving the Auditory Discrimination in Depth intervention
and 0.6 points for the Embedded Phonics intervention. The mean increase in
wcepm across two passages was 62 to 63 wepm, with ending levels of reading
fluency above 100 wepm for the upper-elementary students participating in the
interventions. The Auditory Discrimination in Depth treatment demonstrated
significantly higher reading fluency scores than the Embedded Phonics group
following treatment.

Snider (1997) conducted a single-case study of Reading Mastery and Corrective
Reading intervention provided daily for 30 to 45 minutes in small groups for one
school year. Four of the students in the study were in fourth grade and were identi-
fied with LD. These students demonstrated gains of approximately 30 to 65 wcpm.
Although three students continued to perform below fourth-grade fluency expecta-
tions following intervention, one student obtained 126 wepm by the end of the
intervention.

Merecer et al. (2000) implemented the Great Leaps fluency intervention 1:1 in
short, daily sessions of 5 to 6 minutes for either 6 to 9 months, 10 to 18 months, or
19 to 25 months for students with LD in middle school. Significant differences
between pretest and posttest scores on curriculum-based oral reading fluency mea-
sures were noted for all groups, regardless of the amount of intervention received.
Mean oral reading fluency gains ranged from 32 to 40 wcpm from pretest to
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posttest. Students in the intervention for 19 to 25 months improved the most in
wcepm; however, the mean reading rate was 69 wcpm at posttest, still well below
expected reading rates for eighth-grade students.

Word reading outcomes. Six studies that could not be included in the meta-analysis
measured the effects of extensive intervention on word reading and decoding
(Benner et al., 2011; England et al., 2002; Gabor, 2010; Rankhorn et al., 1998;
Torgesen et al., 2001; Wilson & Frederickson, 1995). Most studies indicated sig-
nificant differences from pretest to posttest in student word reading achievement.
In addition, three studies noted gains in standard scores from pretest to posttest,
suggesting intervention participants moved toward closing the gap with grade-level
expectations. Wilson and Frederickson (1995) conducted a quasi-experimental study
comparing a phonics, word reading, and fluency intervention to a business-as-
usual comparison condition for struggling readers in Grades 4 to 7. The interven-
tion was implemented in 20-minute sessions, 4 days a week for 20 weeks in groups
of six students. Although data for calculating effect sizes were not included, sig-
nificant differences in favor of the treatment condition were reported on raw scores
for reading word list accuracy. However, no significant differences were noted for
nonword reading.

Torgesen et al. (2001) noted more consistent results for two treatments provided
for approximately 68 hours. Standard score gains of 27.9 on decoding and 13.5 on
word reading for the Auditory Discrimination in Depth intervention and 20.2 on
decoding and 14.1 on word reading for the Embedded Phonics intervention were
reported, suggesting substantial gains relative to expected progress from the nor-
mative group. The four single-group studies implemented intervention for approx-
imately one school year (30—45 minutes, 3—4 days per week) in small groups and
also reported significant differences between pretest and posttest on standardized
measures of decoding and word reading. Two of these studies noted gains in stan-
dard scores of 6 to 10 points from pretest to posttest (England et al., 2002; Rankhorn
etal., 1998).

Word reading fluency outcomes. Two studies that could not be included in the
meta-analysis examined the impact of extensive intervention on word reading or
decoding fluency (Torgesen et al., 2001; Wilson & Frederickson, 1995). The study
with largest word reading gains (Torgesen et al., 2001) also noted significant dif-
ferences from pretest to posttest in word reading fluency outcomes for both treat-
ment groups, with increased standard scores of 4.8 to 9 points. However, Wilson
and Frederickson (1995) did not note significantly higher levels of word reading
fluency for students receiving a treatment focused on phonics, word reading, and
fluency when compared to a business-as-usual condition. The Wilson and
Frederickson result differs from the small positive effect noted in the meta-analysis for
word reading fluency. Torgesen et al. provided approximately 68 hours of 1:1
intervention over 8 weeks for upper-elementary students with LD. Wilson and
Frederickson provided upper-elementary and middle school students with reading
difficulties approximately 27 hours of intervention over 20 weeks in small groups
of six students.
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Spelling outcomes. Five additional studies measured spelling outcomes following
extensive intervention (England et al., 2002; Gabor, 2010; Rankhorn et al., 1998;
Torgesen et al., 2001; Wilson & Frederickson, 1995). Four of the studies reported
significant differences between student pretest and posttest scores for spelling out-
comes. In the Torgesen et al. (2001) study, only the Embedded Phonics group
demonstrated significant increases from pretest to posttest on a standardized meas-
ure of spelling (5.6 standard score increase). Wilson and Frederickson (1995)
noted significant differences in spelling age gains from pretest to posttest for stu-
dents receiving a multicomponent treatment compared to typical practice gains.
Rankhorn et al. (1998) reported pretest to posttest standard score gains of 10 points
following 7 months of daily small-group instruction (30-minute sessions) using
the Failure Free Reading program.

In contrast, England et al. (2002) reported no significant pretest to posttest gains
in spelling following implementation of Failure Free Reading for one school year.
Gabor (2010) implemented one of two interventions with students with dyslexia.
One intervention focused on synthetic phonics instruction with articulation and
speech training and analysis of the structure of language, including syntactic and
semantic knowledge. This intervention was provided to eight of the students in the
sample. Four students who had basic alphabetic principle knowledge were pro-
vided the Cognitive Process Strategies for Spelling program, but this intervention
was not further described. Data were presented for all 12 students aggregated,
regardless of which intervention they received. Significant differences between
pretest and posttest were noted on a standardized measure of spelling, but specific
scores were not provided.

Discussion

This synthesis reports on the effects of extensive reading interventions provided
for 75 or more sessions to students with reading difficulties or disabilities in Grades
4 and higher. Our purpose was to update a similar synthesis of extensive reading
interventions for students in kindergarten through third grade (Wanzek & Vaughn,
2007) by extending the work beyond Grade 3. Overall, the findings for students in
Grades 4 through 12 indicated a small effect for extensive interventions on reading
comprehension, reading fluency, word reading, word reading fluency, and spelling
outcomes. In addition, the quality of the studies with sufficient data to be included
in the meta-analysis was high, increasing confidence in the results. Thus, the find-
ings suggest extensive interventions can have a small, positive impact on student
learning across a variety of reading outcomes.

Following a pattern of findings in which studies that are more rigorous yield
smaller effects than those that are less rigorous (Swanson, Hoskyn, & Lee, 1999),
the small effects noted for extensive interventions were notably lower than effects
reported in previous syntheses of reading interventions for adolescents. Edmonds
et al. (2009) reported an overall effect of 0.89 on comprehension outcomes for
interventions provided to students in Grades 6 to 12, and Scammacca et al. (2007)
reported an overall effect of 0.95 across several reading outcome measures for
interventions provided in Grades 4 to 12. Although previous meta-analyses have
reported substantially lower effect sizes when only standardized outcome mea-
sures were included—ES = 0.47 (Edmonds et al., 2009), ES = 0.41 (Flynn et al.,
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2012), and ES =0.42 (Scammacca et al., 2007)—these effect sizes were still higher
than those noted in the current synthesis of extensive interventions.

The previous syntheses largely included studies providing intervention for less
than 40 sessions, and only one of the included studies provided extensive interven-
tion (more than 75 sessions). Although we do not suggest that the differences in
reported outcomes between syntheses are due to the duration of the interventions,
the finding of shorter interventions demonstrating higher effects has been noted in
other syntheses (Elbaum, Vaughn, Hughes, & Moody, 2000; Wanzek et al., 2006).
It may be that students experience an initial boost in learning early in the interven-
tion, perhaps due to the addition of instructional time or the novelty of a new
intervention, but further research on this finding would provide better explication
of this phenomenon.

The conclusion that extensive interventions for students with reading difficul-
ties or disabilities in the upper grades can yield a small effect on a variety of read-
ing outcomes is important as a means of verifying the value of continued reading
intervention for students beyond Grade 3. The large majority of the studies in this
synthesis implemented multicomponent interventions, which could be a reflection
of the needs of many adolescent struggling readers who demonstrate difficulties in
lower-level skills such as word recognition as well as problems in higher-level
skills such as vocabulary or comprehension. We noted very little variance in effects
across the interventions for outcomes related to reading fluency, word reading,
word reading fluency, and spelling. Although there was more variance in effects
on comprehension outcomes across the interventions, this variance was not
explained by differences in the intensity of intervention (number of hours or
instructional group size) or grade level. Thus, there was no evidence that student
outcomes differed in relation to the relative number of hours in intervention,
whether the intervention was provided in small or large groups, and whether the
intervention was provided in upper-elementary or secondary grades. It should be
noted that due to lack of information provided in the studies, we were unable to
examine the number of hours of intervention as a continuous variable, which
would provide more specific information regarding the effect of hours in interven-
tion. In examining the effect sizes across the studies, larger effect sizes for com-
prehension measures did appear more often in studies that included students with
LD. However, only three studies disaggregated the data for students with LD, and
we do not have evidence that the larger effect sizes are meaningful differences,
suggesting this trend requires further research.

Although instructional group size is often noted as an important intervention
variable for early elementary students (Elbaum et al., 2000; Vaughn et al., 2003;
Wanzek & Vaughn, 2007), this synthesis did not find support for instructional
group size as a significant moderator of effects for students in Grades 4 through
12, despite the variety of group sizes noted in the corpus of studies. This finding
aligns with an experimental study that directly compared large- (10-15 students)
and small-group (3-5 students) extensive intervention at the sixth-grade level,
reporting no differences in student outcomes based on group size (Vaughn,
Wanzek, et al., 2010). There are several possible interpretations of this finding.
First, perhaps group size needs to be reduced further to yield effects. Second,
teachers in these studies may not have adequately differentiated instruction, so that
adjustments in group size are associated with differential outcomes. Third, for
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students struggling with reading after Grade 3, receiving the same instruction in a
smaller group size may not be sufficient for improving student outcomes.
Continued research examining the types of instruction and the features of instruc-
tion needed to significantly accelerate learning for adolescents with reading dif-
ficulties and disabilities is needed, and effective grouping practices may still need
to be defined within these interventions.

Studies With 100 or More Sessions

The Wanzek and Vaughn (2007) synthesis of extensive interventions for kinder-
garten to Grade 3 included studies with 100 or more sessions of intervention. To
compare findings, we present in Table 4 effect size information from the present
synthesis of Grades 4 through 12 for the studies with 100 or more sessions
(Calhoon, 2005; Cantrell et al., 2010; Lang et al., 2009; Somers et al., 2010;
Torgesen et al., 2006; Vaughn, Cirino, et al., 2010; Vaughn et al., 2011; Vaughn,
Wanzek, et al., 2010; Wanzek et al., 2011) contrasted with the findings of the pre-
vious K—3 synthesis. Overall, the mean effect sizes from the early elementary
synthesis were moderate across reading outcomes, and the effect sizes for the
upper grades were small.

The effect sizes from the early intervention studies show a decreasing trend in
impact from the shortest to the longest interventions; however, there is an increasing
trend in effect size for longer interventions in the upper grades. It is important to note
that length of intervention was not a statistically significant moderator for the upper
grades, so these differences may not be reliable and further research is needed. Only
one upper-grade study examined intervention provided for more than one year (Vaughn
etal., 2011). In this study, only the students who demonstrated insufficient response to
previous intervention continued to receive intervention for an additional year, so the
effect sizes reported are only for the students with the most persistent reading difficul-
ties. Nevertheless, large effects for reading comprehension outcomes were noted for
these students after receiving 2 years of intervention, due largely to the group of stu-
dents not receiving the treatment falling further behind over time. For secondary stu-
dents with significant reading difficulties, very intense and sustained interventions may
be required to maintain reading growth each year of school.

Due to the small number of studies that provided group instruction in the early
grades, Wanzek and Vaughn (2007) reported that they could not compare group
instruction to 1:1 instruction and could not contrast small-group with large-group
instruction. However, all of the studies implemented for 100 or more sessions in
the upper grades provided instruction in groups. Therefore, we cannot compare the
findings on group size from the Wanzek and Vaughn synthesis with the current
synthesis. Nevertheless, group size was not a statistically significant moderator of
outcomes for students after Grade 3.

One additional variable examined in the Wanzek and Vaughn (2007) synthesis
related to the level of standardization for intervention implementation. Wanzek and
Vaughn initially sought to contrast standardized interventions (use of research-based
instructional programs delivered in a specified, sequenced manner) with individual-
ized interventions (designing and adjusting interventions individually, based on
identified student difficulties and identified goals to address the difficulties); how-
ever, the authors did not find any early elementary studies that investigated indi-
vidualized interventions. Instead, the authors examined differing levels of

188



Reading Interventions After Grade 3

standardization implemented in the interventions, though they found no notable dif-
ferences in effect sizes for studies with high versus low levels of standardization.

In the current synthesis for students in Grades 4 through 12, we were unable to
adequately examine this variable because only three treatments implemented inter-
ventions with lower levels of standardization. However, one study (Vaughn et al.,
2011) directly compared a highly standardized intervention with a more individu-
alized approach to intervention. This study noted no differences in student out-
comes between students who received the standardized versus the individualized
intervention, except for students with identified LD, who benefited significantly
more in the standardized condition. These findings highlight the lack of research
across grade levels regarding individualized, or problem-solving, approaches to
intervention. Despite the lack of available research, at least in terms of extensive
interventions, individualizing instruction is considered an important characteristic
of instruction for students with the most significant needs (Fuchs, 1996; Fuchs,
Mock, Morgan, & Young, 2003).

Limitations

This synthesis provides findings from all peer-reviewed publications of extensive
interventions in Grades 4 through 12 since 1995. One key finding of our work is the
small number of studies examining extensive interventions for students with reading
difficulties after Grade 3. Further research in this area is needed, particularly consid-
ering the significant reading difficulties some students present in the upper grades—
difficulties that brief interventions are unlikely to resolve. An increase in research on
extensive interventions would allow further examination of moderators of student
reading achievement following intervention and could better confirm or alter some
of the findings reported in this synthesis. Relatedly, additional research is needed
examining RTI models in the upper grades. Only four of the studies in this synthesis
reported on general education classroom practices or reported findings from previ-
ous interventions participants had received. Providing information on previous
instruction could better inform not only extensive interventions, but also ways in
which highly intensive interventions can be provided for students who demonstrate
insufficient response to previous interventions.

Like the early elementary extensive intervention synthesis, we used duration in
sessions to define extensive intervention for students in Grades 4 to 12. As men-
tioned previously, we were unable to examine the total number of hours of inter-
vention as a continuous variable moderator due to a lack of information provided
in many of the studies. Although we provide some preliminary information, based
on studies providing more and fewer hours in intervention, more consistent report-
ing of the time students spend in intervention would provide important data to
examine this moderator more thoroughly.

Conclusions

The findings from this synthesis provide compelling evidence that accelerating
reading growth in the upper grades may be more challenging than in the earliest
grades, even when extensive interventions are implemented. It is not entirely clear
why such minimal effects are determined from interventions for students after
Grade 3. Students in the upper grades may have well-established deficits that have
persisted despite participation in interventions during the early grades, whereas
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students in the earliest grades could be inaccurately identified as having a reading
difficulty (false positives) when in fact they would have demonstrated on-track
reading over time without intervention. In addition, reading expectations for stu-
dents in the upper-elementary and secondary grades often require more cognitively
demanding tasks related to word meanings, background knowledge, and under-
standing of complex text than expectations for readers in the earliest grades, par-
ticularly kindergarten through second grade, where goals may relate more to basic
word recognition and lower-level reading comprehension skills. Nonetheless, the
overall small effects noted on standardized measures in high-quality studies illus-
trate that adolescence is not too late to intervene in reading and that student
achievement in comprehension, word recognition, fluency, word reading fluency,
and spelling can be improved in small amounts through extensive interventions.

In elementary RTI models, increasing time in intervention and decreasing
instructional group size are two research-based recommendations for increasing
the intensity of intervention (Harn, Kame’enui, & Simmons, 2007; Wanzek &
Vaughn, 2008). Because of the limited research on RTI practices related to the
secondary grades, secondary schools may look to findings from reading interven-
tions conducted at the early elementary grades. The findings of this synthesis sug-
gest caution in assuming that elementary RTI practices for reading interventions
apply at the secondary level. Within the corpus of studies available for this synthe-
sis, we did not find that differences in relative number of hours of implementation
or instructional group size moderated student outcomes. We suggest that defining
intensity variables for adolescent interventions and their role in a system of sup-
ports for students through RTI models requires further research to extend our
understanding of these variables at the secondary level.

Note

This research was supported by Grant R305F 100013 from the Institute of Education
Sciences and Grant H326Q110005 from the Office of Special Education Programs.
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