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ABSTRACT:r: This experimental study reports findings on the effects fiom a year-long reading inter-
vention providing daily 50-min sessions to middle school students with identified learning disabili-
ties (n = 65) compared with similar students who did not receive the reading intervention (n. =
55). All students continued to receive their special education services as provided by the school Sta-
tistically significant results favored the treatment group for sight word reading fiuency following in-
tervention. Small effects were found for phonemic decoding fiuency and passage comprehension. No
other statistically significant differences were noted between groups. The findings suggest that al-
though gains on word reading fiuency resulted fiom the additional reading treatment, accelerating
the reading performance of students identified with learning disabilities may be unlikely to result
fiom a 1 -year daily intervention provided in groups of 10 to 15 students.

Over the past 2 decades, consid- damood, Conway, & Garvan, 1999; Vellutino,

érable attention has focused Scanlon, Small, & Fanuele, 2006; Wanzek &
on beginning reading instruc- Vaughn, 2011). Findings from these studies have
tion, including an emphasis provided a foundation for designing appropriate
on designing and implement- instruction for students with reading difficulties

ing effective interventions to prevent reading and disabilities with an aim toward preventing
problems in young children (Fletcher, Lyon, reading problems. Despite their documented
Fuchs, & Barnes, 2007; Torgesen, Rose, Lin- effectiveness, these interventions have either been
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inadequately implemented or are insufficient to
prevent reading difficulties in older students. To
illustrate, although recent National Assessment of
Educational Progress (National Center for Educa-
tion Statistics, 2007) data showed a slight gain in
fourth- and eighth-grade reading comprehension
scores since 1992, 26% of students still read
below basic—which means that they cannot un-
derstand grade-level text.

Remediation of reading difficulties in older
students may require considerable intensity and
differentiation of instruction. A significant prob-
lem is that intensive, small-group instruction pro-
vided by highly skilled teachers is an expensive
and infrequently applied instructional practice
within most educational settings (Vaughn, Levy,
Coleman, & Bos, 2002; Vaughn, Moody, &
Schumm, 1998). Therefore, it is perhaps not sur-
prising that the few available studies of students
who receive special education services show flat
levels of growth and little evidence that interven-
tions through special education actually close the
achievement gap (Bentum & Aaron, 2003; Foor-
man et al., 1997; Hanushek, Kain, & Rivkin,
1998;Torgesen et al., 2001).

Beyond inclusion, resource rooms, and other
standard special education practices, there is rela-
tively little research on reading interventions for
middle school students with reading disabilities.
In 2007, Scammacca and colleagues conducted a
meta-analysis of reading intervention studies with
older students with reading disabilities. There
were 17 studies examining interventions for stu-
dents with learning disabilities (LD) that met cti-
teria for the meta-analysis. The interventions in
these studies were brief (all but one was con-
ducted for less than 15 hr of intervention) and 15
of the studies used researcher-developed measures
that were associated with higher effects than the
standardized measures. The majority of the inter-
ventions addressed the reading components of vo-
cabulary and comprehension. Overall, the authors
identified several key findings from their analyses
about reading interventions for older students
with LD:

• Students demonstrated gains from the inter-
ventions with large effect sizes reported for
reading comprehension on researcher-devel-
oped outcome measures; however, it was not

possible to determine the extent to which
these gains actually resulted in overall ad-
vancement—meaning that students were
closing the gap with typical readers—or
merely making gains relative to comparison
but not actual normative progress.

• Students benefited from a range of interven-
tion types including word- and text-level in-
terventions as well as vocabulary and
comprehension interventions.

• There were an inadequate number of experi-
mental studies, conducted over extensive
time (> 10 hr of intervention) and utilizing
standardized measures as outcomes.

Recently, a practice guide (Kamil et al.,
2008) provided a summary of effective practices
for adolescent literacy broadly, not specifically for
students with LD or reading difficulties. They
identified three practices that had strong research
evidence: (a) providing explicit vocabulary in-
struction, (b) providing direct and explicit com-
ptehension instruction, and (c) providing
intensive and individualized interventions by
trained specialists. The recommendation for pro-
viding intensive interventions was derived from
approximately 12 small-scale studies, many of
which were not focused specifically on students
with LD. The practice guide indicated a strong
need for a more comprehensive investigation into
the efficacy of interventions for older students
with reading difficulties.

T H E P R E S E N T S T U D Y

CONCEPTUAL FRAMEWORK

The concepttial framework that guided the devel-
opment and implementation of this study is a te-
sponse-to-intervention (RTI) approach to
preventing and remediating learning and behavior
problems. The RTI framework is broadly defined
as providing universal screening, ongoing progress
monitoring, and/or curriculum-based measure-
ments with research-based classroom instruction
(Tier 1), and increasingly layering more intensive
interventions to meet students' instructional or
behavioral needs (Fletcher & Vaughn, 2009;
Vaughn & Fuchs, 2003). After students with per-
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sistent learning or behavior problems are identi-
fied, research-based interventions ate imple-
mented to address the problem, and students'
responses are monitored. RTI frameworks provide
a schoolwide model for addressing students' prob-
lems, evaluating the efficacy of interventions at
the child level, and then determining whether ad-
ditional interventions or alternative approaches
are needed. These models have been influenced
by public health models of di.sease prevention that
consider primary health needs through a preven-
tion model (e.g., regular check-ups, exercise,
appropriate monitoring of blood pressure) and
then secondary and tertiary levels of health sup-
port that increase in cost and intensity depending
upon the initial needs or response to treatment
(Vaughn, Wanzek, & Fletcher, 2007). There are
many iterations on these models and although a
few have been implemented at the secondary
level, the vast majority are elementary-focused
(Fuchs & Deshler, 2007; Mastropieri & Scruggs,
2005). Although RTI has achieved recognition as
a recommended practice for elementary students,
considerably less is known about the efficacy of
RTI-rype frameworks for secondary students, par-
ticularly students with learning disabilities. This
study was designed to further enhance the knowl-
edge about the use of an RTI-type framework for
middle school students with learning disabilities.

Although RTI has achieved recognition
as a recommended practice for elementary
students, considerably less is known about

the efficacy of RTI-type frameworks for
secondary students, particularly

students with learning disabilities.

Focus
We are particularly concerned about determining
effective reading interventions for students with
LD with reading problems in the middle grades.
There are few experimental studies examining the
efficacy of comprehensive multicomponent read-
ing interventions for older students with identi-
fied LD who demonstrate reading problems. The
purpose of this experimental study was to deter-

mine whether students who are identified with
LD and exhibiting reading problems benefit from
a supplemental, remedial intervention in addition
to their typical instruction for general and special
education when compared with students with LD
who do not receive the remedial intervention.

We recognize that education leaders are pro-
moting interventions for adolescents with reading
problems and that the differential performance of
students with LD has been inadequately studied
(Biancarosa & Snow, 2004). One of the reasons
there are few large-scale experimental studies ex-
amining the efficacy of interventions with older
students with LD is the complexity of randomiz-
ing students with LD to treatment and compari-
son conditions, particularly in target areas such as
reading where the vast majority of students with
LD demonstrate learning difficulties and it is not
allowable to discontinue special education ser-
vices. To accommodate this challenge, all students
in this study continued in their typical general
and special education classes. We provided stu-
dents assigned to the treatment condition a sup-
plemental, remedial reading intervention class for
one period a day, 5 days a week for the entire
school year. Students assigned to the comparison
condition were provided with an elective such as
art or band. This design allowed us to determine
the relative effects of additional reading interven-
tion support for students with identified LD and
reading problems. We hypothesized that students
who were randomized to a supplemental reading
intervention would outperform students who par-
ticipated in nonreading elective classes, on both
word reading and comprehension outcomes.

METHOD

PARTICIPANTS

This study included sixth- to eighth-grade stu-
dents identified with LD who participated in a
larger study of middle school reading interven-
tion for students struggling with reading
(Vaughn, Cirino, et al., 2010; Vaughn, Wanzek,
et al., 2010). The study was conducted in seven
middle schools (Grades 6-8) in three school dis-
tricts in two large urban cities in Texas. 1 hree
schools from a large urban district in one city
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and four schools from two medium-size districts
participated.

We used the state accountability test results,
Texas Assessment of Knowledge and Skills
(TAKS; Texas Education Agency, 2004), adminis-
tered in the spring of the year prior to interven-
tion, to identify struggling readers in the LD
population. Students were ncluded in the study if
they were identified by the school district with
LD and either (a) failed the TAKS reading
achievement test, (b) obtained a score on the
TAKS reading test that fell within one half of a
standard error of measurement above the passing
score (a 95% confidence interval of their observed
score suggesting tba; their true score would fall
substantially below the passing standard), or (c)
took the School Determined Alternative Assess-
ment in lieu of TAKS.

A total of 135 students with LD were in-
cluded in the sample for the present study. As part
of the larger study, 76 of these students were ran-
domly assigned to receive a supplemental reading
intervention in addition to their general and spe-
cial education classes and 59 students with LD
were randomly assigned to the school comparison
group (i.e., did not receive the supplemental in-
tervention but continued to receive the same spe-
cial education and general education classes). In
the larger study, treatment students were assigned
randomly two for every one comparison to ade-
quately power the study. A total of 120 (65 treat-
ment and 55 comparison) completed the
intervention and had posttest data. A total of 46
students (35 treatment and 11 comparison) were
available at follow-up 4 months later.

Fiñy-eight percent of the treatment students
were African American, 12% were Gaucasian, and
26% were Hispanic. In the comparison group the
distribution was 51%, 20%, and 27%, respec-
tively. Sixty-four percent of the students in the
study qualified for free or reduced-price lunch
programs during the intervention year (68% in
treatment and 58% in comparison).

DESCRIPTION OF INSTRUCTION

Typical Classroom Instruction. All students in
the study continued to receive their usual con-
tent-area instruction and special education in-
struction. General education classes, including

English language arts, math, science, and social
studies, were typically held daily from 45 to 50
min each (one class period) with class sizes of
about 20 to 25 students. To enhance the overall
reading instruction for all students in the middle
schools, all content area teachers (i.e., general ed-
ucation, remedial, and special education) were
provided professional development on evidence-
based practices for teaching vocabulary and com-
prehension by the research team (Dentón, Bryan,
Wexler, Reed, & Vaughn, 2007). Teachers at-
tended a 6-hr professional development session at
the beginning of the school year, then met in
study groups at their respective schools approxi-
mately once a month throughout the school year.
In six ofthe schools, study groups consisted of in-
terdisciplinary teams, whereas one school framed
study groups by department area. In-classroom
coaching was also provided by request.

Teachers attended a 6-hr professional
development session at the beginning of
the school year, then met in study groups
at their respective schools approximately
once a month throughout the school year.

We coacbed teachers in vocabulary and
comprehension strategies using an instructional
routine consisting of explicit modeling, demon-
stration, or description, followed by guided and
independent practice. We provided guidance for
selecting appropriate academic and content-spe-
cific vocabulary words, assisting students in
decoding the words with word parts, and intro-
ducing new word meanings with student-friendly
definitions and the use of examples and nonexam-
ples to help students understand word meaning.
We also taught teachers to use graphic organizers
to provide a framework for vocabulary instruc-
tion. In addition, this professional development
included guidance in implementing comprehen-
sion strategies such as teaching students to gener-
ate different types of questions, using main idea
and summarizing strategies to complete note-tak-
ing guides and identify text structures, and use of
graphic organizers to understand connections in
text. During the monthly study group sessions
teachers worked with a facilitator to apply these
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strategies while planning lessons in their own con-
tent areas.

Special Education and Remedial Instruction.
We collected data on the reading instruction stu-
dents received as part of their special education
program. Just under half of the students with LD
in the study {A7%; « = 64 students) participated
in all general education classes with special educa-
tion support as designated by their individualized
education programs (IEPs). These students did
not receive any reading instruction outside of
general education. The other 71 students (53%)
participated in remedial or special education read-
ing classes in place of one or more general educa-
tion classes in their class schedule. Of these 71
students, 33 students were in the treatment group
(43% of the treatment group) and 38 students
were in the comparison group (64% of the com-
parison group). Schools may have considered the
supplemental reading intervention provided by
the research team as an existing remedial class
and, therefore, provided fewer typical remedial
classes for the students in the treatment group
while allocating more resources to students in the
comparison group. However, we do not have any
systematic evidence to confirm this possibility
and schools continued to implement all services
as designated by student IEPs. Thus, the desig-
nated special education for students was not af-
fected by the study, although it appears students
in the comparison group may have received more
of the remedial classes offered to struggling read-
ers in the schools. Eleven students (four in treat-
ment; seven in comparison) participated in two
remedial reading classes during the school day
and two treatment students participated in three
remedial reading classes in place of general educa-
tion classes during the school day.

Remedial reading classes provided to stu-
dents by the school were generally held daily
(89% of students in remedial classes participated
daily) for 45 to 50 min (one class period). About
10% of the students participated in a remedial
reading class scheduled for 90 min daily. Croup
sizes for the remedial classes were generally
smaller than typical general education classes.
About 56% of the students participated in classes
with 10 to 15 students. Another 21% of students
in remedial classes were in class sizes of five to 10
students. Fifteen percent had smaller classes (2-5

students) and 9% were in classes larger than 15
students.

Supplemental Intervention (Treatment). The
students with LD who were randomly assigned to
the treatment condition were provided an addi-
tional reading intervention for one class period
per day (45-50 min per day). The supplemental
intervention took the place of an elective class in
the student's schedule and did not replace any of
the typical instruction in content areas or spi.cial
education. Students in the comparison group
continued to teceive the elective class (e.g., art,
band) they had in their schedule. The interven-
tion combined vocabulary and comprehension
techniques with opportunities for guided discus-
sion to address student needs in understanding
the words and text (Baumann, Edwards, Bolnad,
Olejnik, & Kame'enui, 2003; Beck, McKeown,
& Kucan, 2002; Cersten, Fuchs, Williams, &
Baker, 2001; Mastropieri, Scruggs, & Craetz,
2003). Given that many older students with read-
ing problems continue to struggle with decoding
words (Paulesu et al., 2001) and reading less pho-
netically regular words with automaticity
(Goswami, 1993), we also included explicit in-
struction in English phonology, recognizing high-
frequency words accurately and quickly, and a
strategy for applying phonics elements to reading
multisyllable words.

The students were placed in small class sizes
of 10 to 15 students for the supplemental inter-
vention with other students with reading difficul-
ties that were participating in the larger study.
The intervention groups were formed based on
student class schedules and their TAKS (Texas
Education Agency, 2004) score from the previous
year. Groups were homogeneous to the extent
possible based on class schedule.

The intervention included three phases of in-
struction. Students needed to be able to respond
to each aspect of the lesson automatically without
prompts prior to the teachet moving to the next
skill or lesson. If only one or two students in the
class did not demonstrate mastery, the teacher
moved onto the next skill or lesson to meet the
needs of the other students in the class and then
provided review activities to the students who
needed additional opportunities for practice.

Phase 1 of the intervention emphasized word
recognition and fluency, with additional instruc-
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tion in vocabulary and comprehension. Phase 1
consisted of approximately 25 lessons taught over
7 to 8 weeks. Word recognition was promoted
using the lessons in REWARDS Intermediate
(Archer, Gleason, & Vachon, 2005a) to teach
phonological elements and advanced strategies for
decoding multisyllabic words. Progression
through lessons was dependent on students' mas-
tery of sounds and word reading. Students re-
ceived daily instruction and ptactice with
individual letter sounds, lettet combinations, and
affixes as well as application of a strategy to use
word parts to decode and spell multisyllabic
words. Fluency was promoted by using oral read-
ing fluency data and pairing higher and lower
readers for partner reading. Students engaged in
repeated reading daily with their partner with the
goal of increasing accuracy and rate (approxi-
mately 10 min daily). Vocabulary was addressed
by teaching the meaning of words through basic
definitions and providing examples and nonexam-
ples (picttires, sentences, demonstrations, etc., as
appropriate) of how to use the words. Newly in-
troduced vocabulary words were then reviewed
daily, with students matching words to appropri-
ate deflnitions or examples of word usage. During
Phase 1, students read connected text consisting
of narrative and expository passages for applica-
tion of the word recognition and vocabulary in-
struction (approximately 20 min daily).
Intervention teachers provided instruction in lo-
cating information in text and rereading text to
monitor comprehension. Students used these
strategies to answer comprehension questions fol-
lowing each reading.

Phase 2 of the intervention emphasized vo-
cabulary and comprehension, with additional in-
struction and practice provided for applying the
word recognition and fluency elements learned in
Phase 1. Phase 2 lessons occurred over a period of
17 to 18 weeks, depending on students' progress.
The word recognition skills and strategies taught
in Phase 1 were reviewed daily in Phase 2 with ex-
plicit application of the phonic elements and de-
coding strategies to reading and spelling of new
vocabulary words. After reading words, vocabu-
lary instruction continued with students being
provided basic definitions for each word (orally
and in writing), followed by engagement in activi-
ties to practice word meaning, including identify-

ing the appropriate word to match various scenar-
ios, examples, or descriptions. In addition, stu-
dents were introduced to word relatives and parts
of speech (e.g., politics, politician, politically). Vo-
cabulary words for instruction were chosen from
the text read in the fluency and comprehension
component, 'fhree days a week, teachers used RE-
WARDS Plus Social Studies lessons and materials
(Archer, Gleason, & Vachon, 2005b). Two days a
week, teachers used novels with lessons developed
by the research team. Students were taught strate-
gies for understanding each type of text (i.e., ex-
pository and narrative) incltiding identifying the
structural features of the text and identifying
questions to be answered in various sections of
tbe text. Each day, students read the text at least
twice for fluency. Connected text reading oc-
curred between 20 and 40 min each day depend-
ing on the designated lesson. Students worked
with partners to increase their accuracy and rate
of reading. Intervention teachets provided feed-
back. Students also received explicit instruction in
comprehension and understanding text. Compte-
hension elements covered generating questions of
varying levels of complexity and abstraction while
reading (e.g., literal questions, questions requiring
students to synthesize information from text, and
questions requiring students to apply background
knowledge to information in text); identifying
main idea; summarizing text; and using strategies
to answer multiple-choice, short-answer, and
essay questions. These skills were practiced both
orally and through writing with explicit instruc-
tion on forming written responses.

Phase 3 continued the instructional emphasis
on vocabulary and comprehension, with more
time spent on independent student application of
the skills and strategies introduced in Phase 2.
Phase 3 occurred over approximately 8 to 10
weeks. Fluency and comprehension were taught
through application of strategies for reading and
understanding text to both expository science and
social studies content and narrative text (novels),
with a focus on applying the strategies to inde-
pendent reading. Students read passages twice for
fluency, generated questions while reading, and
addressed comprehension questions related to all
the skills and strategies learned (e.g., multiple
choice, main idea, summarizing, literal informa-
tion, synthesizing questions, backgtound knowl-
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edge) independently before discussing. Review of
word recognition strategies and introduction of
new vocabulary was provided daily with words se-
lected from che text.

SUPPLEMENTAL INTERVENTION
IMPI.EMENTA TION

Intervention Teachers. 1"he research team hired
14 intervention teachers (11 female) to provide
the supplemental intervention as part of the larger
study. All teachets had at least an undergraduate
degree, and 10 teachers had a master's degree.
Eight of the 14 teachers had teaching certification
in a reading or a reading-related area such as En-
glish/Language Arts. Two of the teachers were cer-
tified in special education.

The intervention teachers participated in 60
hr of professional development prior to the inter-
vention implementation. The research team pro-
vided the training including sessions related to the
components of the standardized intervention, fea-
tures of effective instructional delivery (e.g., mod-
eling, teaching in manageable steps), behavior
management, and principles of promoting active
engagement during lessons. The teachers received
an additional 9 hr of professional development re-
lated to the intervention throughout the year to
review information prior to each phase of instruc-
tion. In addition, all the teachers participated in
biweekly staff development meetings to discuss
student needs and instruction along with ongoing
on-site feedback and coaching provided once
every 2 to 3 weeks.

Intervention Fidelity. Project cootdinators for
the research team observed each intervention
teacher two to three times each month and pro-
vided feedback on implementation. In addition,
frequent team meetings were held within sites,
and the team held conference calls across sites, to
promote consistent implementation. We collected
fidelity data throughout the year for each inter-
vention teacher on up to 5 different instructional
days (median = 3.5).

Iwo observers from the research team moni-
tored fidelity and consistency of intervention im-
plementation, rotating each month so that both
observers saw every teacher. Prior to formal data
collection, we trained the two observers on the fi-
delity measure and calculated interrater reliability

as the number of agreements divided by the sum
of the number of agreements and number of dis-
agreements. Interrater reliability was 100% on the
first observation, 93% on the second observation,
and 94% at mid-year.

We coded fidelity by rating each of the in-
structional components on a 3-point Likert-type
rating scale ranging from 1 (low implementation)
to 3 (high implementation). Quality of imple-
mentation (e.g., active engagement, frequent op-
portunity for students' responses, appropriate use
of feedback and pacing) was rated on the same 3-
point Likert-type scale for each of the instruc-
tional components. A score of 3 (excellent) meant
the teacher completed all or nearly all of the re-
quired elements and ptocedures. A score of 2 (ad-
equate) indicated that most of the required
elements and procedures were completed. A score
of 1 meant that less than half of the required ele-
ments and procedures were completed for a given
component of the lesson. If a teacher did not in-
clude a required component a score of zero was
given when calculating the mean scores. The
mean implementation score for the intervention
across components and observations ranged from
2.22 to 3.00. The mean quality score for the in-
tervention across components and observations
ranged from 2.10 to 2.93. The mean total fidelity
ranking (implementation of components and
quality of instruction) ranged from 2.13 to 2.96.

MEASURES

We assessed all participants on measures of word
decoding, word reading, and comprehension at
the beginning of the school year prior to interven-
tion (pretest), at the end of the school year imme-
diately following intervention (posttest), and
again in the fall of the next school year approxi-
mately 4 months after completion of intervention
(follow-up).

Woodcock-Johnson III Tests of Achievement
(WJ-III; Woodcock. McGrew. & Mather, 2001).
The WJ-III is an individually administeted, un-
timed battery of cognitive and achievement tests.
We administered the Letter Word Identification,
Word Attack, and Passage Comprehension sub-
tests at pretest, posttest, and follow-up to assess
word reading accuracy as well as reading compre-
hension. Letter Word Identification assesses the
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ability to read real word.- Word Attack measures
the ability to decode nonsense wotds. The Passage
Comprehension subtest is a cloze-based assess-
me: t in which students read a passage and fill in a
missing word. Coefficient alphas in the Grade 6
sample of 327 struggling readers and 249 typical
who contributed data to the larger study for Let-
ter Word Identification, Word Attack, and Pas-
sage Comprehension subtests at pretest were .97,
.93, and .94, respectively, r<-d at posttest .92, .99,
and .85, respectively. Co. Picient alphas <n the
Grade 7 to 8 sample of 436 struggling readers and
440 typical who contributed data in tbe larger
sample for Letter Word Identification, Word At-
tack, and Passage Comprehension subtests at
pretest were .98, .94, and .96, respectively, and at
posttest .97, .99, and .83, respectively. The crite-
rion related validity of Letter Word Identification
with TAKS Reading (Texas Education Agency,
2004) was 0.52, WJ-III Word Attack with TAKS
Reading was 0.34, and WJ-III Passage Compre-
hension with TAKS was 0.61 in a sample of
1,421 middle school students in Grades 6 to 8.

Test of Word Reading Efficiency (TOWRE;
Torgesen, Wagner, & Rashotte, 1999). The
TOWRE is an individually administered, timed
test of single-word reading fluency. The partici-
pant is given 45 sec to read a list of words as fast
as possible. The number of words read correctly
within the time is recorded. We administered the
Sight Word Efficiency and Phonemic Decoding
Efficiency subtests at pretest, posttest, and follow-
up to assess word list fluency for real words and
pseudowords. Internal consistency for different
forms of this standardized test exceeds .90. The
test/retest coefficients range from .83 to .96.

Texas Assessment of Knowledge and Skills
(TAKS; Texas Education Agency, 2004). TAKS is a
group-administered, untimed test measuring the
students' mastery of the Texas state curriculum in
Grades 3 through 9. The TAKS reading score
from spring of the year prior to intervention was
used to select students having reading difficulties.
The TAKS reading test consists of multiple-
choice questions related to various passages read
independently by the student. Passages include
narrative, expository, and mixed (both narrative
and expository) text. The internal consistency
(coefficient alpha) of the Grade 7 test is .89
(Texas Education Agency, 2004). In preliminary

latent-variable analyses of the students in Grades
6 through 8 who composed the parent sample of
the students reported here, the TAKS measure
loaded strongly on a comprehension factor with
other measures of reading comprehension, includ-
ing the WJ-III (Woodcock et al., 2001) Passage
Comprehension subtest.

PLAN FOR ANALYSIS

Analysis of covariance evaluated treatment effects
from fall (pretest) to spring (posttest). The nested
structure of the data was considered in cases of
statistically significant treatment effects. We used
latent variable growth modeling (LGM) to esti-
mate group-level parameters and to identify statis-
tically significant differences from pretest through
follow-up (i.e., across 3 data points). LGM has
several advantages over more traditional analysis
strategies (e.g., ANCOVA). First, because LGM
belongs to the class of structural equation models,
it provides more precise score estimates (Bollen,
1989) by explicitly estimating and adjusting for
error due to measurement. LGM generates in-
dices of overall model fit and offers greater flexi-
bility for comparing groups, whether across time
or at given points in time. It handles missing data
using a direct maximum likelihood estimator to
compute a likelihood function for each case using
all available data, more efficient than traditional
approaches such as list-wise deletion of cases with
missing data or imputation of values. Also, be-
cause LGM analyzes covariance structures repre-
senting different levels of aggregation (e.g.,
individual and group), it is more appropriate than
traditional approaches when data are clustered,
whether by design (e.g., stratified sampling strat-
egy) or circumstance (e.g., students in schools).
Finally, LGM provides a flexible framework for
analyzing the effects of covariates, and the possi-
bility that they differ by group or by level of
aggregation.

Multigroup modeling with nested compar-
isons enabled us to evaluate the statistical signifi-
cance of group differences at follow-up using the
LGM analyses (Bovaird, 2007; Mehta & Neale,
2005). Estimates were adjusted for school-level
clustering effects. Difference testing involved con-
straining the groups as equal on parameters of in-
terest (Time 3 intercept, in this case) and
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TABLE 1

Pretest and Posttest Means and Standard Deviations by Study Condition

!i usure

WJ-III Letter Word Identification

WJ-III Word Attack

WJ-III Pa.s.sage Comprehension

TOWRE Sight Word

TOWRE Phonemic Decoding

Treatment M (SD)
rn =

Pretest

80.89
(11.55)
87.09
(9.87)
79.86

(11.59)
83.38
(9.61)
82.98

(13.36)

65)

Posttest

81.91
(12.76)
87.58

(11.31)
82.57

(11.03)
85.82*

(11.01)
85.37

(14.25)

Comparison
rn = 3

Pretest

79.89
(15.39)
86.62

(12.12)
78.78

(15..Î4)
80.51

(10.21)
79.84

(11.33)

A/(SD)
5)

Posttest

81.22
(14.54)
87.80

(10.94)
80.11

(12.62)
80.62

(10.61)
80.64

(11.41)

.000

.002

.017

.054

.018

Note. WJ-III = Woodcock-Johnson III Tests of Achievement; TOWRE = Test of Word Reading Efficiency;
Tî  = eta-squared.

comparing the fit of the constrained and the fully
specified models. If groups were comparable on
Time 3 performance, the fit for the constrained
and full models would not significantly differ.
Gonstraints resulting in less adequate fit suggested
significant group differences. Main effects of
treatment were estimated as differences between
the treatment group and the comparison.

RESU LTS

IMMEDIATE EEEECTS

Table 1 presents means and standard deviations
for observed scores at pretest and posttest. On the
TOWRE Sight Word subtest (Torgesen et al.,
2001), the adjusted posttest mean difference was
a little over 5 standard score points, F = 6.68
(1,117), p - .011, which was statistically signifi-
cant and moderately sized {r^ = .054). The differ-
ence on TOWRE Phonemic Decoding was about
4.5 .scale score points, F = 2.17 (1,117),/>= .143,
which represented a small-sized effect {T^ = .018).
There were no statistically significant results on
the WJ-III subtests (Woodcock et al., 2001),
though the difference on the Passage Gomprehen-
sion subtest (about 1.7 standard score points) fa-
vored tbe treatment group, but was small in size
(T)- = .017). Group differences on WJ-III Word

Attack and Letter Word Identification were negli-
gible.

DELAYED EFFECTS

On the latent variable analysis, we modeled inter-
cept as the end point ofthe trend (i.e.. Time 3) to
examine differences 4 months after the interven-
tion ended. Over 90% of the coverage estimates
(amount of data present in each cell of the mea-
sure by occasion matrix) were at or above .75.
There was limited slope variance within the two
groups; as such, we modeled slope as a fixed ef-
fect. Note that expected growth in the model
using standard scores has slope of zero. Note al.so
that nonzero slopes in Table 2 are in a counterin-
tuitive direction, because the slope estimate repre-
sents movement from right to left (i.e., from
Time 3 to Time 1).

Results in Table 2 reflect fit for the multi-
group unconditional model as described previ-
ously. Fit was excellent for WJ- I l l Passage
Gomprehension (Woodcock et al., 2001); x^ =
6.53 (6),/) = .366; GFI = .99, TLI = .99; RMSFA
= .037. For the other measures, fit was acceptable
based on x~ values and comparative fit index/
Tucker-Lewis index indices, though root-mean-
square error of approximation values were some-
what outside of the acceptable range. Table 2 also
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includes estimates for intercept and slope and for
variance around intercept; recall that intercept is
the model-derived score for performance in fall of
2007. Also, variance is not indicated for slope be-
cause it was modeled as a fixed effect. There were
no treatment group differences on WJ-III Word
Identification or Word Attack. There was a small
difference (A, = .13) on WJ-III Passage Compre-
hension favoring the treatment group, though it
was not statistically significant. The difference on
TOWRE Sight Word Efficiency (Torgesen et al.,
2001; A| = .49) was larger and statistically signifi-
cant, Ax^ = 5.28(1), p < .05, whereas the smaller
effect on TOWRE Phonemic Decoding Effi-
ciency (A, = .26) was not statistically significant.

D I S C U S S I O N

We examined the effects of a supplemental read-
ing intervention for middle .school students with
LD. This intervention was conducted within the
context of a schoolwide RTI effort to improve
reading instruction for all students. We provided
all content-area teachers professional development
on vocabulary and comprehension practices. Stu-
dents in both treatment and control groups were
equally exposed to this enhanced reading focus
and their special education treatment was not al-
tered. We found moderate and statistically signifi-
cant effects in favor of the students receiving the
supplemental intervention on sight word reading
fluency, and small effects on phonemic decoding
fluency. There were no significant differences be-
tween the treatment and comparison groups for
the untimed measures of word reading, word at-
tack, or passage comprehension, though a small
effect size was reported in favor of the treatment
group on passage comprehension. Four months
after the intervention was completed, the treat-
ment group still significantly outperformed the
comparison group on sight word fluency. In addi-
tion, the treatment group maintained standard
scores seen at posttest on all measures except
phonemic decoding fluency.

These results suggest that the students in the
treatment group may have obtained more auto-
matic or fluent word reading skills than students
in the comparison group. Although progress in
reading words was similar between groups on the

untimed word reading measures, the treatment
group performed better on timed measures of
these skills and continued to do so for sight word
fluency at the 4-month follow-up as well. Simple
accuracy of reading subskills, such as word read-
ing or decoding, is typically thought to occur
prior to the automaticity of these skills, but it is
the automaticity of the skills that may be more
important in predicting student reading success
(Wolf & Katzir-Cohen, 2001). Thus, both groups
of students demonstrated similar accuracy in
word reading, but the treatment group also
demonstrated an abilit)' to read words with more
fluency than the comparison group at posttest.
However, these increased timed word reading
skills were not associated with statistically signifi-
cantly higher outcomes on comprehension,
though there was a small effect size noted in favor
of the treatment condition at both posttest and
follow-up.

Four months afier the intervention
was completed, the treatment group still

significantly outperformed the comparison
group on sight word fluency.

Overall, the differences between groups were
smaller in this study than those reported in vScam-
macca and colleagues' (2007) meta-analysis.
Scammacca et al. reported a mean-weighted effect
of .51 (moderate) on norm-referenced measures
for studies with students with learning disabilities.
The effects in the current study were small to
moderate. None of the studies reviewed by Scam-
macca et al. that included a full sample of stu-
dents with LD administered a norm-referenced
comprehension measure so it is not possible to
compare the comptehension outcome effects
from the current study to the previous LD re-
search.

However, for studies with students with read-
ing difficulties or a mix of students with reading
difficulties and LD, Scammacca et al. (2007) re-
ported a mean-weighted effect size of .35 on
norm-referenced comprehension measures. Simi-
larly, we found a small effect size for comprehen-
sion in this study. Out intervention was provided
for a substantially longer amount of time than
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any of the studies synthesized by Scammacca et
al. The studies with students with LD in Scam-
macca et al. ranged from two to 20 sessions
(50-800 min), with one study ptoviding 90 ses-
sions (4,500 min), whereas the current study pro-
vided approximately 165 sessions (7,425-8,250
min). Paradoxically, larger effects have been noted
in previous research with shorter intervention pe-
riods (Elbaum, Vaughn, Hughes, & Moody,
2000).

We did not deny ongoing special education
services to any of the students in the study. About
half the sample was receiving one or more reme-
dial reading classes as part of their special educa-
tion program. Thus, the comparison group in this
study provided a rigorous test of the supplemental
intervention allowing examination of whether ad-
ditional time in reading instruction can assist stu-
dents with LD who struggle with reading. In
addition, we provided assistance to the teachers in
improving their instruction throughout the con-
tent areas and we incorporated several strategies
taking place in our intervention in this profes-
sional development. This design was the most
practical test of the additional intervention, in
that schools would want to provide strong reme-
dial intervention in their existing classes before
providing an additional intervention to students.

Despite some of the accelerated gains in the
treatment group, many students in both treat-
ment and comparison conditions demonstrated
reading outcomes well below expected grade levels
at posttest. About half of the students in each of
the study conditions continued to demonstrate
standard scores below 85 on decoding and word
reading measures. Similarly, 54% of treatment
students and 55% of the comparison students
scored below a standard score of 85 on the pas-
sage comprehension measure at posttest. Clearly,
many of the students participating in this study
continued to demonstrate significant difficulties
reading and understanding text and will continue
to need intervention to successfully read to learn
in secondary settings.

We believe that this study provides initial evi-
dence that many of the well-intentioned pro-
grams designed to enhance reading outcomes for
students with significant reading problems are un-
likely to adequately meet the needs of students
with LD when provided in standard ways (e.g..

one class period per day and with moderate group
sizes [10-15]). These findings are consistent with
other studies of students with LD who are pro-
vided traditional special education services (Ben-
tum &C Aaron, 2003; Foorman et al., 1997;
Hanushek et al., 1998). Although improved out-
comes were realized in a few skill areas, overall
gains were small to moderate and did not appre-
ciably close the gap between the treatment and
compatison group performance.

Many of the students participating
in this study continued to demonstrate

significant difficulties reading and
understanding text and will continue

to need intervention to successfully
read to learn in secondary settings.

LIMITATIONS

This study examined the effects of a supplemental
intervention in comparison to students with LD
who did not receive the supplemental interven-
tion. It is not known whether the additional time
in intervention or the specific instruction that was
provided in the intervention or both are related to
the students' improved outcomes. More of the
students in the comparison group received sup-
plemental remedial instruction provided by the
school than did students in the treatment group.
This may have been an artifact of our presence in
the school in the sense that the school allocated
more resources to students who were not already a
part of the treatment group and receiving the re-
searcher-provided supplemental remedial reading
class.

Our measure of reading comprehension is
limited to word-level inferencing based on con-
text. It is possible that measures of comprehen-
sion addressing more complex skills such as
identifying main idea, summarizing, or making
text connections may have been more sensitive to
differences in comprehension between the study
groups. However, it is clear from the group means
after treatment that even with the gains made by
both groups from pretest to posttest, the majotity
of students were still severely impaired in their
reading comprehension abilities.
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IMPLICATIONS AND FUTURE RESEARCH

Our results suggest that a supplemental interven-
tion for students with LD may increase the inten-
sity of intervention for students, allowing them to
make additional gains in reading. However, the
gains seen were in automaticity of basic reading
skills (i.e., word reading fluency); the small effect
in comprehension suggests that even more inten-
sity is needed for students to accelerate their read-
ing achievement gains. One possible way to
further increase the intensity may be to provide
supplemental intervention in smaller groups. The
students in this study received the supplemental
intervention in class sizes of 10 to 15 students.
Using small-group instruction for the supplemen-
tal intervention may assist students with LD in
making additional gains.

In addition, the intervention we imple-
mented was standardized in nature. Although
movement through the lessons was based on stu-
dent mastery, the overall sequence of instruction
and the amount of time spent on each compo-
nent of the intervention was standardized for all
students. It may be possible to achieve more sig-
nificant gains in student outcomes by providing a
more individualized, responsive approach to re-
mediation, with lesson structure and application
of instruction designed to respond to the varying
needs of the students (Vaughn et al., 2008). This
individualization could include emphasizing spe-
cific reading strategies over others based on stu-
dent need including specific language issues. This
type of implementation would also require
smaller group sizes.
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