A Synthesis of Research on
Effective Interventions for

Building Reading Fluency with

Elementary Students with
Learning Disabilities

David J. Chard, Sharon Vaughn, and Brenda-Jean Tyler

Abstract

Fluent reading, often defined as speed and accuracy, is an important skill for all readers to develop. Students with learning disabilities
(LD} often struggle to read fluently, leading to difficulties in reading comprehension. Despite recent attention to reading fluency and
ways to improve fluency, it is not clear which features of interventions that are designed to enhance fluency are beneficial for the most
struggling readers. The purpose of this study is to synthesize research on interventions that are designed primarily to build reading flu-
ency for students with LD. The search yielded 24 published and unpublished studies that reported findings on intervention features, in-
cluding repeated reading with and without a model, sustained reading, number of repetitions, text difficulty, and specific improvement
criteria. Our tindings suggest that effective interventions for building fluency include an explicit model of fluent reading, multiple op-
portunities to repeatedly read familiar text independently and with corrective feedback, and established performance criteria for in-

creasing text difficulty.

he development of reading flu-
I ency has been linked to success-
ful reading since the early re-
search on the psychology of reading. In
his classic review of 19th-century read-
ing research, Huey {1908) likened the
development of fluent reading to the
development of other psychomotor
skills such as playing tennis, remark-
ing that both skills benefited from
practice. “Repetition progressively
frees the mind from attention to de-
tails, and makes facile the total act,
shortens the time, and reduces the ex-
tent to which consciousness must con-
cern itself with the process” (p. 104).
Despite this attention afforded to flu-
ency in the early 1900s, it was not until
1974, when LaBerge and Samuels of-
fered their theory of automatic pro-
cessing, that reading fluency took a
more prominent role in our under-
standing of reading development.

LaBerge and Samuels (1974) pro-
posed that learning to read involves in-
creasing automaticity in processing
word units (e.g., lettersound corre-
spondences), processing these units
into recognizable words, and connect-
ing the words while reading a passage.
In effect, improvement in the process-
ing of units, words, and connected text
cognitively releases the reader to think
about the meaning of the text. This
theory of aufomatic information process-
ing resulted in research that focused on
improving the speed at which students
recognized words (e.g., Ehri & Wilce,
1983) and on repeated reading {(Sam-
uels, 1997).

Similarly, Perfetti’s (1977, 1985) ver-
bal efficiency model suggested that
slow word processing speed interferes
with automaticity of reading and,
therefore, with comprehension. How-
ever, Perfetti extended this explanation

to suggest that slow word reading is
also debilitating because it consumes
working memory and, therefore, pre-
vents the individual from thinking
about the text while reading. Slow
word reading clogs working memory
with the processing of word-level
reading so as to prevent understanding
at the content level. Thus, both rapid
reading of high-frequency words and
rapid decoding as a means to enhance
text understanding appear critical for
typical reading development (L. S.
Fuchs, Fuchs, Hosp, & Jenkins, 2001;
Kuhn & Stahl, 2000; Meyer & Felton,
1999).

Students with learning or reading dis-
abilities demonstrate difficulties in the
area of fluency. A common core prob-
lem is the ability to read sight words,
decode words, and read phrases and
sentences automatically and rapidly.
Thus, reading fluency is an essential
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skill for all students. However, stu-
dents with reading or learning disabil-
ities are most at risk for presenting dif-
ficulties in fluency (Meyer & Felton,
1999). The U.S. National Research
Council’s Committee for the Preven-
tion of Reading Failure noted that

because the ability to obtain meaning
from print depends so strongly on the de-
velopment of word recognition accuracy
and reading fluency, both the latter
should be regularly assessed in the class-
room, permitting timely and effective in-
structional response when difficulty or
delay is apparent. {Snow, Burns, & Grif-
tin, 1998, p. 7)

Contemporary research has demon-
strated that some students with learn-
ing disabilities (LD) can be charac-
terized as having a specific deficit in
naming speed that distinguishes them
from students with Jearning disabili-
ties that stem from phonological pro-
cessing deficits (Wolf & Katzir-Cohen,
2001). Wolf and Bowers (1999, 2000)
have referred to this distinction as a
double deficit model of reading disabil-
ity. This model has led to the conjecture
that interventions should be specifi-
cally tailored to address fluency defi-
cits for those students who are phono-
logically aware and able to decode
accurately but remain dysfluent. These
specific intervention practices warrant
further investigation and validation
(Wolf & Katzir-Cohen, 2001).

Fluency is a critical but often ne-
glected element of reading programs
{(Allington, 1983; Kameénui & Sim-
mons, 2001). This is likely due in part
to the fact that effective interventions
for improving fluency are not widely
known. For example, whereas there is
a consensus that fluency is dependent
on adequate word recognition skills,
there is also an understanding that
word recognition proficiency may not
always yield fluent readers (National
Reading Panel, 2000). Many of the ap-
proaches to improving fluency could
be categorized as focusing on repeated
reading (Meyer & Felton, 1999),
whether through partner reading (e.g.
Arreaga-Mayer, Terry, & Greenwood,
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1998; D. Fuchs, Fuchs, Mathes, & Sim-
mons, 1997) or through other proce-
dures that support repeated reading
(see Topping & Ehly, 1998, for a re-
view).

Due to the perceived impertance ot
fluency development to reading suc-
cess and because of its apparent ne-
glected status in classroom instruction,
the U.5. National Reading Pane] (NRF;
2000) has provided a meta-analysis of
recent research on fluency building.
Sufficient research articles were lo-
cated for the NRP meta-analysis to in-
form two areas of fluency building,
namely, guided repeated oral reading
and formal efforts to increase students’
independent or recreational reading.
NRP criteria for studies to be included
in their meta-analysis were that they
(a} examined the impact of repeated
reading or some other form of guided
oral reading instruction on reading
achievement; {b) provided reading in-
struction in English with students
{K-12); and {(c} appeared in a refereed
journal. The NRP identified 98 articles
on guided repeated oral reading that
met all of these criteria. The NRP de-
termined that the mean weighted ef-
fect size for guided oral repeated
reading was .41, indicating that this
procedure “has a moderate impact on
the reading achievement of the types of
students participating in these studies”
{p. 3-17}.

When distinguishing effect sizes for
below-average versus average and
above-average readers, the NRP (2000)
reported that in general, guided oral
repeated reading was more beneficial
to average readers than to poor read-
ers. The NRP conjectured that these re-
sults were probably less important
than the individual findings of some
studies that suggested that readers at
different levels of proficiency benefited
from different aspects of the interven-
tions. For example, poor readers may
have benefited more in terms of word
reading accuracy, whereas more profi-
cient readers may have benefited in de-
veloping prosody. Unfortunately, the
NRP was unable to distinguish differ-
ences in specific intervention features
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because of the small sample of studies
that addressed each specific interven-
tion feature.

Based on its synthesis of guided re-
peated oral reading and its association
with improved fluency for most stu-
dents, the NRP (2000) recommended
that teachers begin including such ac-
tivities in their classroom routines to
supplement their reading instruction.
Despite these promising recommenda-
tions for most readers in the classroom,
these findings may not generalize to
the students with the most significant
reading problems. For this reason, we
were interested in synthesizing the find-
ings from fluency interventions specif-
ically intended for students with LD.
Because most students with LD have
reading disabilities, we thought it
would be beneficial to specifically de-
scribe those fluency intervention stud-
ies in which students with learning
disabilities were participants.

Furthermore, considering timelines,
resources, and purpose, it simply was
not possible for the NRP to locate and
code the broadest array of research.
Thus, dissertations, single group de-
signs, and single-subject/case study
designs were not included in the NRP
study. The purpose of this study was to
examine all intervention studies across
a complete array of sources that iden-
tified students with LD as the target
group for reading fluency intervention.

Method

Operational Definitions

For the purpose of this study, a learning
disability refers to any researcher- or
school-identified learning disability. In
many of the included studies, the cri-
teria for identifying a learning disabil-
ity were explicitly outlined. In some
cases, however, the authors did not re-
port the procedures used for identify-
ing the learning disability but stated
that participating students met the cri-
teria for state identification. In still
other cases, no specific criteria were
described, but it was stated that stu-
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dents had been identified as having a
learning disability.

The term fluency refers to the speed
and accuracy with which a student
reads connected text orally. Measures
of fluency included oral reading flu-
ency, in which both rate and accuracy
were measured, and measures of oral
reading that gauged accuracy, fluency,
or prosody separately.

Fluency intervention refers to any in-
structional intervention designed spe-
cifically to increase students’ reading
fluency in connected text. Fluency in-
terventions could focus at the word
level or the connected-text level.

Locating and Selecting Studies

To identify a broad range of studies,
computer searches were conducted of
the ERIC, PsycINFO, and ArticleFirst
databases; the first two of these data-
bases include dissertations in their
search returns. Key words and terms
used to locate studies included fluency,
reading fluency, reading aloud, reading
rate, repeated reading, reading prackice, as-
sisted reading, oral reading, and paired
reading. Moreover, hand searches were
carrted out on the most relevant jour-
nals, including Annals of Dyslexin; Edu-
cation and Treatment of Children; Excep-
tional Children; fournal of Educational
Research; fournal of Experimental Psy-
chology; fournal of Learning Disabilitics;
fournal of Reading Behavier; Learning,
Memory, and Coynition; Learning Dis-
ability Quarterly; Learning Disabilities
Research & Practice; Psychology inm the
Schools; Reading Horizons; Reading Re-
search and Instruction; Reading Research
Quarterly; Remedial and Special Educa-
tion; and Schoel Psychology Review. Ref-
erences from studies that met our cri-
teria and from article reviews of
fluency research were checked for
promising studies that might also fit
our criteria. Our broad-based search
yielded a pool of 104 studies in a vari-
ety of formats, including journal arti-
cles, book chapters, reports, and dis-
sertations.,

The titles and abstracts of prospec-
tive studies were carefully reviewed.
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Three sets of criteria guided our selec-
tion of studies:

1. the students targeted for the inter-
vention were elementary-age stu-
dents with LD,

2. the purpose of the study specifi-
cally targeted reading fluency, and

3. the study was published in the last
quarter of the 20th century.

We considered for inclusion only those
studies wherein the sample was de-
scribed as students with LD. In those
studies where students with LD were
included in general education class-
rooms, we accepted the study only if
the findings for the students with dis-
abilities were reported separately, or in
a way that made it possible to disag-
gregate results, or when the percentage
of students with LI2 was at least 60% of
the total sample. In terms of grade
level, we restricted cur synthesis to
those studies wherein at least 50% of
the participants were identified as stu-
dents between the first and fifth grade.
Studies were excluded if they included
students within our focal grade range
as well as outside that range but did
not provide sufficient information to
determine the number of students in
cach grade.

The second set of criteria addressed
aspects of the studies’ purpose. First,
we included only studies that reported
on the implementation of an inter-
vention that expressly targeted the
improvement of reading fluency in
connected text. Studies in which inter-
ventions focused on improved word
analysis and where improved fluency
might be a by-product were excluded
from our analysis. Second, although
fluency development has been studied
in many languages, we restricted our
selection to those studies that focused
on reading in English. Finally, we lim-
ited our corpus of studies to those pub-
lished between January 1975 and De-
cember 2000 inclusive. In cases where
it was difficult to determine from the
title and abstract whether a particular
study would be appropriate for inclu-
sion, the work was reviewed to clarify

ambiguous or incomplete information.
[n cases of remaining uncertainty, we
discussed the work, and a decision was
reached. Following these criteria, we
established a final pool of 24 studies.

Coding Studies

Studies that met all criteria were dis-
tributed among the authors and a
trained research assistant, who coded
them using a comprehensive coding
protacol designed to facilitate the
recording of, and ease of access to, key
aspects of the included studies. The
coding protocol focused on the follow-
ing major categories: (a) study infor-
mation, (b) comparison and treatment
group information, (¢) treatment and
comparison descriptions, (d) measure
information, and (e) specific findings.
Coders participated in a 3-hour
training session in which the specific
categories and codes were described
and discussed and coding was prac-
ticed on sample studies. As in the
search process, confusing aspects of
studies discovered during coding were
discussed at meetings between the au-
thors, and decisions were reached by
consensus. During the study, 20% of all
studies were coded twice and inter-
rater agreement was calculated. Over-
all interrater agreement ranged be-
tween .85 and .97, with a mean of .92,
Instruction for comparison groups
was coded similar to the treatment
groups unless no intervention was
specified. Five studies meeting our
criteria included a no-treatment com-
parison. In all five studies, this no-
treatment comparison was described
as either traditional reading instruc-
tion or using a commercial or basal
reading program. A summary of all
treatment and comparison groups is
included in Tables 1 through 3.

Results

Tables 1 through 5 provide an over-
view of the studies included in this
synthesis according to the focus of the
intervention. For example, Table 1 de-



scribes studies that examined repeated
reading without a model. All tables use
the following descriptions of quasi-
experimental and cxperimental re-
search designs (Campbell & Stanley,
1966): single group, single group
pretest-posttest design, treatment—
control, multiple group comparison,
nonequivalent control group design.
Furthermore, tables include studies
that employed single-subject or case
study methodology. In some instances,
information about a particular study
may be reported on more than one
table because samples within the study
received treatments that included mui-
tiple features.

In each table, Column 1 includes au-
thor names, publication date, partici-
pant age range, and design category
for each study. Column 2 describes the
treatments administered to partici-
pants and reports the sample sizes.
Furthermore, the duration of the treat-
ment in minutes is listed if this in-
formation was provided in the study.
Column 3 describes the dependent
measures for each study. Although the
focus of this synthesis is on reading flu-
ency, all dependent measures related
to reading are included. Column 4
summarizes the results reported in
each study. The summary of results
reflects the significant differences re-
ported between samples. For example,
in Table 3, PALs > No PALs indicates
that there was a statistically significant
difference between the PALs {(peer-
assisted learning strategies) sample
and the No PALs sample, favoring
PALs. Those studies that repurted no
significant differences and did not pro-
vide means and standard deviations
were coded as such.

Column 4 also reports effect sizes
(ES) for comparisons between treat-
ment samples or between treatments
and comparison samples on all depen-
dent measures. Cohen’s d was the
index of effect size (Hedges & Olkin,
1085). Where mean scores and stan-
dard deviations were reported, d was
calculated as the difference between
treatment and comparison posttest
mean scores {or adjusted posttest
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means if that information was pro-
vided) divided by the pooled standard
deviations of the posttest. In some
cases, when neither mean scores nor
standard deviations were reported, ef-
fect sizes were estimated from F val-
ues. In some cases, effect sizes were not
reported because neither means, stan-
dard deviations, nor F values were re-
ported.

When a study included only two in-
dependent samples, the effect sizes in
Column 4 reflect the magnitude of the
effect between two treatments or be-
tween the treatment and the compari-
son condition. When more than two in-
dependent samples were included in
the study, the effect sizes in Column 4
are preceded by the relevant compari-
son, usually with the treatment dem-
onstrating superior performance listed
first, For example, in Table 3, “PALs vs.
No PAls: d = .63” indicates that the
PALs sample outperformed the No
PALs sample with an effect size of
63, For the purpose of interpretation,
J. Cohen’s (1988} distinctions on the
magnitude of effect were used, with
d = .20 reflecting a small effect size, d =
.60 a moderate effect size, and d = .80 a
large effect size. This corpus of studies
revealed that variations on two inter-
vention types were used to enhance
fluency for students with LD: repeated
reading interventions and word practice
interventions.

Repeated Reading

Repeated Reading Without a Model.
Twenty-one studies (N = 128) ad-
dressed the question of whether re-
peatedly reading text is an effective
way to improve the reading fluency of
students with LD. [n all samples, the
students independently read con-
nected text repeatedly a minimum of
two times and a maximum of seven
times. The effect sizes on measures of
fluency (including rate and accuracy)
ranged from d = .02 to d = 3.02, with an
average of d = .68. These studies are
summarized in Table 1.

A. L. Cohen (1988) compared the
four-times-repeated reading of text to a
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no-treatment condition and found no
main effects on measures of oral read-
ing fluency, accuracy, or passage com-
prehension. However, the mean effect
size for repeated readings on fluency
and accuracy was d = 1.98 for students
with LD. PFurthermore, in another
study, the repeated reading of text
compared with reading text just once
yielded significantly better scores for
fluency and comprehension (O'Shea,
Sindelar, & O'Shea, 1987) and for accu-
racy and fluency when compared with
an audiotaped model of word reading
in yet another study (Daly & Martens,
1994},

Monda (1989) compared both silent
and oral repeated reading without a
model to reading that followed a read-
aloud text by the teacher. The mean ef-
fect size for the repeated reading inter-
ventions compared to the listening
intervention yielded no differences
(d = -.05). However, although Monda
found no significant differences be-
tween groups on any measure of flu-
ency, she found moderate effect sizes
{(d = .57 and d = .46) on measures of
reading accuracy, favoring oral re-
peated reading over modeled reading
as treatments.

Rashotte and Torgesen (1985) com-
pared the reading fluency of students
with LD under two different repeated
reading conditions (cne with overlap-
ping words and one without) with a
sustained reading condition. The mean
effect size for the repeated reading con-
ditions relative to the sustained read-
ing condition was 4 = .34. Students in
both repeated reading conditions per-
formed significantly better than those
in the sustained reading condition on a
measure of reading rate. When the re-
peated reading condition with no over-
lapping words was compared to the
sustained reading condition, the effect
size was moderate (d = 65). When the
repeated reading condition with a high
percentage of overlapping words was
compared to sustained reading, the ef-
fect size was somewhat smaller (d =
35}

In an alternating treatment design
across six students, Rose (1984) com-
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TABLE 1

Studies Examining Repeated Reading Without a Madei

Author/participant
age/design

Treatment description/sample
sizeftreatment duration

Dependent measures

Results/effect sizes (d)

Cohen, 1988
8 years 7 morths—13 years
2 months
Multiple group comparison

Daly & Martens, 1894

8 years 10 months-11 years
t1 months

Multi-efement design

Marston, Deno, Dongil, Diment,
& Rogers, 1995
Age not reporied
Treatment-Comparison?

Monda, 1989
9.0-13.5 years
Multiple group comparison

* Progessing power (PP; n = 16): Re-

peated reading (4 times) with text pre-

sented 3-5 words at a time.

* Repetitive reading (RR; n = 16): Re-
peated reading (4 times) with student
control of text amount.

* No-treatment comparison (C; n = 15).

Duration: 185-202 minutes

N=4

+ All conditions followed a model, drill,
and train to criterion lesson structure.

* Subject Passage Preview (SP): Read

passage silently and reread for assess-

ment.

+ Listening Passage Preview (LP): Lis-
tened to audiotaped (130 wpm) pas-
sage, read list of unknown words, and
reread passage for assessment.

* Taped Words (TW): Read aloud along
with audiotaped word list (80 wpm).
Reread list and read passage for as-
sessment.

Length and duration: Session length not
specified. Treatments lasted 21 days.

* Peer witoring (PT; r1 = 27): Repeated
reading of text with peer partners tak-
ing turns reading.

¢ (Comparison (C; n= 23): not described

Duration: 2,250 minutes

* Oral Repeated Rereading (OR; n =
20). Read, reread with timing and no
feedback.

« Silent Repeated Reading {SR; n = 20):

Read, reread silently with timing.

« Lislening Repeated Reading (LR; n =
20): Read, reread aloud to student by
teacher.

Duration: All students reread the passage
a third time before responding to com-

prehension questicns. Procedure ad-
ministered once to each condition.

Paragraph reading spead
{practiced)

Paragraph reading accuracy
{(practiced)

Paragraph reading speed
{unpracticed)

Paragraph reading accuracy
(unpracticed)

Reading fluency, final text

Reading accuracy, final text

Word reading speed
(single syllable, practiced)
Word reading speed
(mullisyllable, practiced)
Word reading speed
{unpracticed)
Passage comprehension

Passage reading accuracy
Passage reading fluency
Word reading accuracy
Word reading fluency

Oral reading fluency

Words read per minute {exp).

Words read per minute (transfer)?

Errors per minute (exp.)®

Errors per minute (transfer)b-c

RRvs. PP: d= .19
PP vs. RR: d = .56
PPvs. RR: d= .26
PP vs. RR: d = .19

PP vs. RR: d = .30;
PP vs. C: d=1.58;
RRvs. C:d=1.25
PP vs. RR: d= .89
PP vs. C: d=3.02;
RRvs. C:0=2.09
PP>C

PP>GC

no significant difference
between groups

no significant difference
between groups

* LP>8SP>TWon
accuracy and fluency
of passage reading.

* TW condition cutper-
formed SP and LP
on measures of word
reading accuracy
and fluency.

PTvs. C: d=~-.14

SRvs, OR: d=.13;
OR vs. LR: d= .02;
SRvs.LR: d=.15
SRvs. OR: d = .27;
OR vs. LR: d=-.086;
SRvs. LR: d= .20
QR vs. SR: d=.70;
OR vs. LR: d = .57;
SRvs. LR: d=-.17
OR vs. SR: d= .76;
OR vs. LR: d= .46;
SRvs. LR: d=—.46

{Table continues)
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Author/particlpant Treatment description/sample
age/design sliza/treatment duration Dependent measures Results/efiect sizes (d)
O'Shea, Sindelar, & O’Shea, N=29 Oral reading fluency R7>R3>HR
1987 » Repeated Reading 7 (R7): Read text 7
times. Story retell R7, R3>R

11.3-13.6 years
2 (Focus) x 3 (No. of
reading) factorial design

Rashotte & Torgesen, 1985
(based on dissertation by
Rashotte, 1383)
8.6-12 years
Multiple treatment design

Rose, 1984
9.5-13.1 years
Alternating treatment design

Stout, 1997
8 years—8 years 3 months
Muttiple baseline across
participants with an
additional prebaseiine
phase

» Repeated Reading 3 (R3): Read text 3
times.

+ Reading (R): Read text once.

Duration: Each treatment administered
once,

N=12

+ Repeated reading, no overlapping
words (NO): Read stories 4 times with
about 20 words in common across
stories.

« Repeated reading with high overlap
(HO): Same as NO but with about 60
words in common.

+ Sustained Reading (SR): Read 4 differ-
ent stories each day.

Duration: 7 days

N=8§

« Baseline: Oral reading only, no pre-
viewing.

» Silent previewing: Student read pas-
sage silently before reading it aloud to
the teacher.

* Listening previewing: Teacher read
passage aloud while student followsd
along. Then student read passage
aloud to teacher.

Length and duration: Approximately 25
days of intervention. Length of daily in-
tervention not specified.

N=4

+ Baseline: Student read a passage with
feedback provided after reading. Then
students were allowed to study the
passage. Comprehension questions
were asked. {(at least 3 sessions).

+ Treatment: Students read randomly se-
lected passages 3 times, using the
same procedures used in baseline.
After 3 readings, students answered
written multiple choice comprehension
questions. (At Jeast 3 sessions).

Length and duration: Not specified.

Reading rate (slope of progress)

Reading accuracy (slope of
progress)®

Passage comprehension
{slope of progress)

Words read corractly per minute

Words read correctly per minute
Errors per minute

% comprehension questions
answered correctly

Both interventions with
ropeated reading
performed signifi-
cantly better than
sustained reading
on reading rate.

NO vs. HO: d= .18

NO vs. SR: d= .65

HO vs. SR: d= .35

HO slope, SR slope > 0

NO vs. HO: d=-.26

NO vs. SR: d=-.52

HO vs. SR: d=-.24

HO slope, SR slope > 0

no significant differ-
ences between
groups.

NO vs. HO: d= .10

NO vs. SR: d= .08

HO vs. SR o= 17

« Listening previewing
led to faster reading
rates.

* Both silent and lis-
tening previewing ap-
peared to be more
bensficial than
baseline.

» Statistically signifi-
cant increases in
fluency across all
four students.

+ Students did not
demonstrate statisti-
cally significant im-
provements in errors
per minute.

« Statistically signifi-
cant difference in
comprehension onty
for one student.

(Table continues}
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(Table 1 coniinued)
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Authar/participant
age/design

Treatment description/sample
sizeftreatment duration

Dependent measures

Results/effect sizes (d)

Swain & Allinder, 1996
7 years 8 months—8 years
1 month
Multiple baseline across
individuals

N=23

ities.

Baseline: No additional instructional activ-

Orai reading fluency .
Curricutum-based maze measure

Repeated Reading {RAR): Read passage
four times over 4 days to the teacher,

instructional assistant, parent, and
younger Student.

Length and duration: Session length not
specified; treatment lasted 24, 12, ard
€ days for Students 1-3, respectively.

Intervention im-
proved oral reading
fluency for 2 of 3 stu-
dents.

* Maze performance
decreased for 2 of 3
students during inter-
vention phase.

8Several other interventions were conducted in this study, but they were not focused on fluency development. PNegative d refiects positive cutcome favoring treat-
ment listed first. cAdditional measures were reported in this study that were not directly related to reading fluency.

pared silent repeated reading without
a model to a no-treatment baseline and
to a teacher-modeled repeated reading
condition. Whereas the modeled con-
dition led to higher reading rates than
repeated reading alone, both repeated
reading conditions again led to higher
reading rates than the baseline condi-
fon.

In a multiple baseline study across
four participants, Stout (1997) reported
significant increases in reading fluency
from baseline to treatment for ali four
students with LD. However, the differ-
ences in reading accuracy and written
comprehension were not significant.

Swain and Allinder {(1996) studied
the effectiveness of a repeated reading
intervention that provided students
the opportunity to read and rercad text
to multiple people, including the
teacher, an instructional assistant, a
parent, and a younger student. The in-
tervention was relatively brief—24, 12,
and 6 days, vespectively, for three stu-
dents. Still, two of the three students
demonstrated improved oral reading
fluency. However, only one student
demonstrated improvement on a read-
ing maze measure. In general, the find-
ings for repeated reading of text with-
out a model revealed that repeated
reading was associated with improved
outcomes in accuracy and fluency.

Repeated Reading With a Model,
Several types of studies can be distin-
guished based on the method used for

modeling. All studies vsing repeated
reading with a model are listed in Ta-
ble 2.

Modeling by an adult. Fourteen sam-
ples {one group [N = 10} and 13 single
cases) were studied to address the
issue of repeated reading with an adult
model. Monda (1989) compared stu-
dent repeated reading of text to a lis-
tening preview condition in which the
teacher read the passage to the student
twice before the student rercad the
passage alone. Although there were no
statistically significant differences be-
tween groups, the effect sizes for read-
ing accuracy (errors per minute) were
moderate (f = 46 to d = 57), favoring
oral repeated reading without a model.
In contrast, the effect size for accuracy
on a (ransfer measure compared to
silent repeated reading was moderate,
favoring the listening preview or adult
model (§ = .46). On a measure of com-
prehension, students in the listening
preview condition outperformed stu-
dents in the oral repeated reading con-
dition, although effect sizes were small
{d = .25 on cued recall, and 4 = .34 on
free recall).

In a multiple baseline design, Smith
(1979) presented students with a pas-
sage of text read by the teacher at 100
words per minute. At the end of the
reading by the teacher, the student con-
tinued reading from where the teacher
stopped. For the two students with LD
included in the sample, reading flu-
ency increased during and after the

modeling phase from approximately 6
to 14 correct words per minute. This in-
crease in fluency over the baseline was
maintained during a follow-up phase.
Smith (1979) replicated this study
with a student with much lower read-
ing fluency at baseline than the stu-
dents in her first study and found sim-
ilar results.

Rose and Beattie (1986) compared
three interventions for improving flu-
ency—a teacher-modeled condition, a
baseline condition that included oral
reading and skill instruction, and a
taped previewing condition. For three
of the four participating students in
this alternating treatment design, the
teacher model resuited in higher oral
reading fluency than either the base-
line or the taped previewing condition.
However, reading accuracy was not af-
fected by the various previewing pro-
cedures. In a similar study, Rosc (1984)
found that a listening preview (teacher
model) promoted faster reading rates
than either a no-preview baseline con-
dition or a repeated reading alone con-
dition.

Modeting by a more proficient peer. The
findings from three samples (N = 89)
addressed using a more proficient peer
for modeling fluent reading. Mathes
and Fuchs (1993) compared the use of
repeated reading with a partner, sus-
tained reading of text with a partner,
and a comparison condition. The sam-
ple in the sustained reading condition
performed significantly better on flu-
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TABLE 2

Studies Examining Repeated Reading with a Model

Author/participant
age/design

Treatment description/sample
size/treatment duration

Dependent measures

Results/effect sizes (d)

Daly & Marlens, 1994

Gilben, Williams, & McLaughiin,
1986
7 years 1 month-7 years

8 years 10 months—
11 years 11 months
Multi-element design

4 months

Multiple baseline design

across participants

Mathes & Fuchs, 1933

4th—6th grade, no age
information reported

Muttiple group comparison

Moseley, 1993

11 years
Individual case study

N=4

All conditions followed a mode), drill,
and train to criterion lesson structure.
Subject Passage Preview (SP): Read

passage silently and reread for assess-

ment.

Listening Passage Preview {(LP): Lis-
tened to audiotaped (130 wpm) pas-
sage, read list of unknown words and
reread passage for assessment.
Taped Words (TW): Read aloud along
with audiotaped word list (80 wpm).
Reread list and read passage for as-
sessment,

Length and duration: Session length not

specified. Treatments lasted 21 days.

N=3

Baseline (45-minute session; duration;
1 day): Teacher introduction to vocabu-
lary and phonics; students practiced
passage silently before reading aloud
for 4 min. No feedback provided.
Intervention {session length not pro-
vided; duration: 4 days): Students lis-
tened once and read along 3 times
with a tape-recorded reading before
reading for 4 minutes.

Al three conditions were divided ran-

domly into groups reading instructional
and independent texis.

Sustained Reading (8R; n = 23): Part-
ner reading from same text for 9 min.
Repeated Reading (RR; n = 22): Pan-
ner reading of same text 3 times (re-
peated once by partner)

Control (C; n = 22): Traditional reading
instruction.

Duration: 1,350 minutes

N=1
Intervention {one 30-min. session weekly;
Buration: 300 minutes):

1.

Passage (one year above instructional
level) read to student by a speech
synthesizer.

. Passage presented fo student visually

in phrases and in speech.

. Passage read by student sither in

phrases or learner-paced sentence by
sentence.

. Student read and reread passages

until criterion of 120 wpm with 2 or
fewer errors was met.

Passage reading accuracy
Passage reading fluency
Word reading accuracy

Word reading filuency

Cral reading fluency
Cral reading accuracy

Average number of words read

orally in 3 min.

Average number of correct
responses to 10 comprehension

questions

Number of maze items correct?

Schonelf Word Recognition Tast

Reading accuracy
Reading rate

LP > SP > TW on ac-
curacy and fluency of
passage reading.
TW condition outper-
formed SP and LP
on measures of word
reading accuracy
and fluency.

Intervention led to
increased fluency
and increased accu-
racy for all 3 stu-
dents.

SR> C; SRvs. C:

d=.17; BRvs. C:

d= .10;

SRvs, AR: d= .07
SR vs. C: d=.04;

RRvs. C: d=.01;

SRvs. RR: d= .04
SRvs. C: d=.15;

RR vs. C: d=-.24;
SKvs. RR: d= .38

Student improved in
word recognition,
reading accuracy
from pretest to
follow-up.

Student's reading
rate decreased trom
pretest to posttest
but increased consid-
erably at follow-up.

{Table continues)
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Author/participant
age/design

Treatment description/sampie
sizeftreatment duration

Dependent measures

Results/etfect sizes (d)

Rose, 1984

9.5-13.1 years

Alternating treatment design

Rose & Beattie, 1986

8.7-11.6 years

Alternating treatment design

Smith, 1979 (Study 1);

8 years
Multiple baseline,
multi-element design

Smith, 1979 (Study 2)

12 years
Multi-element single-
subject design

N=6

* Baseline: Oral reading only, no pre-
viewing.

* Silent previewing: Student read pas-
sage silently before reading it aloud to
the teacher.

* Listening previewing: Teacher read
passage aloud while student followed
along. Then student read passage
aloud to teacher.

Length and duration: Approximately

25 days of intervention. Length of daily

intervention not specified.

N=4

* Baseline: Daily individual oral reading,
introduction to new words, practice of
new words via flash cards, sentence
construction using new words, and
worksheet practice.

+ Listening previewing: Teacher reads
assigned passage orally at relatively
slow conversational rate (approxi-
mately 130-160 wpm) as students fol-
low along. All other instructional proce-
dures same as baseline.

* Taped previewing: ldentical fo listening,

except teacher had prerecorded the
taped passage and students followed
along with the tape.

Length and duration: 3-4-min. sessions
daity. Approximately 30 days of inter-
vention alternating between 3 condi-
tions.

N=2

» Baseline: Children read a passage at
instructional level without support,

« Madeling: Teacher read child’s pas-
sage for T minute at 100 wpm. Child
continued reading from where teacher
stopped.

* Follow-up: Students read passage ad-
ditional time.

Length and duration: Not specified, all
conditions administered once.

N=1

+ Baseline: Child read a passage at in-
structianal level without support.

« Modeling: Teacher read passage for
1 minute at 100 wpm. Child continued
reading from where 1eacher stopped.

» Modeling with correction: Same as
modeiing, plus correcticns provided
during student reading.

Words read correctly per minute

Orat reading fluency
Reading accuracy

Words read correctly per minute

Errors per minute

Words read correctly per minute

Errors per minute

»

Listening praviewing
led to faster reading
rates.

Both silent and lis-
tening previewing ap-
peared to be more
beneficial than
basseline.

Listening and taped
previewing resuited
in increased oral
reading rates relative
{o baseline.
Listening previewing
procedure was more
beneficiai than taped
previewing for 3 of 4
participants.

Error rates were not
effected by the pre-
viewing procedures.

Intervention resulted
in increased speed
and accuracy for
both students.

Speed and accuracy
increased with each
additionai interven-
tion component.
Maximum speed and
accuracy achieved
under the modeling
with correction and
previewing condition.

(Table continues)
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Author/participant
age/design

Treatment description/sample
sizeftreatment duration

Dependent measures

Results/effect slzes (d}

Smith {continued}

« Modeling with correction and preview-

ing; After modeling, student reread the
modeled portion and continued to read
for 5 minutes.

= Follow-up: Student read passage addi-
tional time.

Length and duration: Not specified, all
conditions administered once.

Vaughn et al., 2000
8.5-8.8 years
Quasi-experimental

pretest—posttest
comparison design

Partner Reading (PR; n = 7). Partners
took turns reading (3 minutes each)
with the more proficient reader reading
first. 1-minute, timed reading followed.

Collaborative Strategic Reading (CSR;

n = 9): Partners used four-strategy ap-

proach to reading text

Length and duration: 2-3 sessions
weekly for 12 weeks; approximately 25
miuntes per session for PR and 45
minutes per session for CSR.

Gray Orai Reading Test, rateb

Gray Oral Reading Test, accuracy®

Gray Oral Reading Test,
comprehension®

Test of Reading Filuency, words
correct per minute®

PR vs. CSRH: d = 69
PR vs. CSR: d= .65
PR vs. CSR: d = .30

PR vs. CSR: d= .16

2Negative d reflects positive outcome favoring treatment listed first. PStatistical comparisons were not possible because of the small sample size in each group.

ency than the control sample (d = .17),
but there were no significant differ-
ences between the repeated reading
condition and the control condition on
measures of fluency {d = .10} or com-
prehension (d = .01). Moreover, on a
maze task, effect sizes were small but
significant when the repeated reading
with partners condition was compared
with the control condition (d = .24) and
slightly higher, though still moderate,
when the sustained reading condition
was compared with the control condi-
tion {d = .38).

Modeling by audiotape or computer.
Results from four samples (N = 12) ad-
dressed the question of whether an au-
diotaped or computer model or pre-
view of the text to be read by the
students in the sample improved the
reading fluency of students with LD.
Of the four samples, one used a case
study design (Moseley, 1993) and three
used a single-subject design (Daly &
Martens, 1994; Gilbert, Williams, & Mc-
Laughlin, 1986; Rose & Beattie, 1986).
In the case study sample, the model
was provided through a speech syn-
thesizer, with the pace controlled by
the student. In this case, the student’s

reading fluency decreased from 76
words correct per minute at pretest to
63 words correct per minute during the
intervention. However, at the follow-
up test of fluency, the student read at
112 words correct per minute, suggest-
ing that the overall impact of the inter-
vention may have been positive. Inone
of the single-subject designs, Rose and
Beattie (1986) compared listening pre-
viewing, in which the teacher modeled
reading of the text, with a taped pre-
view, in which the student controlled
the tape and followed along reading
with the tape. For three of the four stu-
dents, the teacher-modeled reading of
the text was more effective than the
taped model.

Daly and Martens (1994) compared a
taped model of passage reading with
repeated reading without a model and
with audiotaped reading of a related
word list. On measures of passage
reading accuracy and fluency, the
taped reading model resulted in con-
sistently better performance than re-
peated reading without a model and
taped words. The taped words condi-
tion resulted in better performance on
a measure of word reading accuracy

for three of the four participants in the
study.

Gilbert et al. (1986) compared a
taped model of fluent reading fol-
lowed by three repeated readings to a
baseline condition in which the teacher
introduced vocabulary and important
phonics elements and the student
silently read the passage once. Fluency
and accuracy improved for all three
students in both conditions.

Repeated Reading Interventions
with Multiple Features. Three group
samples and four single-case sampies
(N = 52) involved interventions that in-
cluded repeated reading as one of sev-
eral instructional features. The mean
effect size across interventions on mea-
sures of fluency was d =.71 and ranged
from d = 20 to d = 1.17. These studies
are listed in Table 3.

Simmons, Fuchs, Fuchs, Mathes, and
Hodge (1995) compared an interven-
tion that combined an effective teach-
ing component and peer-mediated re-
peated reading to traditional reading
instruction. On a measure of oral read-
ing fluency, the students who received
the combination of effective teaching
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TABLE 3

Studies Examining Repeated Reading with Multiple Features

Author/participant
age/design

Treatment description/sample
size/treatment duration

Dependent measures

Results/effect sizes (d)

Simmons, Fuchs, Fuchs,
Mathes, & Hodge, 1995

9.47-9.91 years

Treatment-Comparison

D. Fuchs, Fuchs, Mathes, &
Simmons, 1996
Mean age = 9.87 years
(PALs group); 10.09
years (No PALs group)
Treatment—-Comparisor

Sution, 1991
Ages not provided
Pre—Posttest design

Weinstein & Cooke, 1992
B years 1 month—10 years
2 months
Multi-treatment, single-
subject design (ABACA)

» Effective teaching plus peer tutoring
(ET+PT; n= 11): Effective instructional
principles and peer tutoring using re-
peated reading (3 readings/passage
for first 4 weeks, 2 readings/passage
for second 4 weeks), story retells, and
paragraph summarization.

« Comparison {C; n = 29): Traditional
reading instruction.

Duration: 800 minutes

+ Peer Assisted Learning (PALs; n = 20}
Partner reading with retell (one re-
peated reading), paragraph summary,
and prediction retay.

+ No PALs (n = 20): Traditionai reading
instruction.

Duratior: 1,350 minutes

N=17

Four-element condition:

1. Teacher modeled reading of story,

2. Target students read to tutor partners.
3. Partner reading.

4. Target student read story to teacher.

N=4

Baseline: Each student read first set of
3 passages for first baseline phase
and the intervention conditions. Same
procedure was used for the second set
of passages. Third set of 3 passages
was used for final baseline.

Intervention (10 min./day):

1. Students listened to taped model at
100 wpm.

2. Students asked to read passage
quickly and accurately.

No. of words read in 3 min.

No. of words read in 3 min.
{delayed)

No. comprehension questions
correct

No. comprehension questions
correct (delayed)

No. maze items correct in 2 min.

Matched words in recall summaries

Total words in recall summaries

SAT Comprehension

Average number of words read
orally in 3 min.

Average number of correct
responses to 10 comprehension
questions

Number of maze items correct

Brigance Test of Oral Reading
{words per minute)

Brigance Test of Oral Reading
{errors per minute)?

Oral reading fluency

ET + PT > C;
ET+PTvs. C:d=.73
No significant differences
between groups;
ET+PTvs. C: d= .53
ET + PT > C;
ET+PTvs. C:d= .82
No significant differences
hetween groups;
ET+PTvs.C:d= .36
ET+PT>C;
ET+PTvs. C:d=1.00
No significant differences
betwean groups;
ET+PTvs. C:d=1.05
No significant differences
between groups;
ET+PTvs.C:d=.78
No significant differences
between groups;
ET+PTvs. C: d= .56,
Mean effect size (ET +
PTvs C): o= .73

PALs vs. No PALs:

d=.20
PALs vs. No PALs:
o= 63

PALs vs. No PALs:
o= .49

Mear eflect size (PALs
v. No PALs): d = .44

Posttest vs. Pretest:
d=1.17

Posttest vs. Pretest:
d=.91;

Mean effect size
(Posttest vs. Pretest):
d=1.04

+ All students made
progress over base-
ling; mean gains rang-
ing from 16.1 10 39.4
words correct per
minute.

= Mean gain far the

fixed-rate phase = 62%

Mean gain for the im-

provement phase

= 58%

{Tabie continues)
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Authorfparticipant
age/design

Treatment description/sample
sizeftreatment duration

Dependent measures

Results/effect sizes (d)

Weinstein {continued)

3. For fixed criterion phase, each student

reread the passage twice daily untii he
or she met the specified criterion of

90 wepm.

4. For improvement phase, students
reread a passage until they achieved
3 successive improvements.

5 Resulls were plotted and shared with
student immediately.

= Generalization im-
proved after improve-
ment phase from 5%
to 89% but was mixed
for fixed-rate phase,
ranging from —25% to
56%.

aThese effact sizes were changed to positive numbers to reflect a growth in student accuracy rather than a decrease in errors.

and repeated reading performed sig-
nificantly better than the comparison
sample. Similar significant differences
were found for a measure of compre-
hension and for a maze measure. Al-
though no other significant differences
were noted, the mean effect size for the
combination intervention versus the
control sample was moderate to large
at d = 73. D. Fuchs et al. (1997} com-
pared a partner reading intervention
that included repeated readings of text
and comprehension activities (para-
graph summarization and prediction
activities) to a traditional reading pro-
gram, yielding a low to moderate
mean effect size of o = 44

A four-clement intervention imple-
mented by Sutton (1991), which in-
ciuded a combination of teacher-
modeled reading, target students’
rereading to a tutor, peer-paired read-
ing, and target students’ rereading to
the teacher, resulted in a considerable
increase in reading rate and a decrease
in reading errors, with a large mean ef-
foct size of d = 1.04. Weinstein and
Cooke (1992) used a similar interven-
tion in a single-subject design in which
students listened to a taped model be-
fore rereading the passage to a partic-
ular criterion and then examining their
progress as it was plotted on a graph.
The four participating students all ex-
perienced increased fluency as a result
of this intervention.

Other Elements That Influence Flu-
ency Performance in Repeated Read-
ing Interventions. Various other ele-

ments of interventions may affect read-
ing fluency. Studies that addressed
these elements are listed in Table 4.

Amount of text. A. L. Cohen (1988)
compared the amount of text pre-
sented to students as they repeatedly
read passages from a computer screen.
One sample (N = 16) was presented a
passage at a rate of three to five words
at a time, whereas a second sample
(N = 16) had contro] over the amount
of text that was presented. Both sam-
ples were compared to a control sam-
ple. No significant differences were
noted between the repeated reading
samples. The sample that received
only three to five words per screen
scored significantly higher on mea-
sures of single- and multisyllabic word
reading accuracy. Both repeated read-
ing samples demonstrated improved
fluency over the control condition, with
a large mean effect size of d = 1.98. Ef-
tect size comparisons of the two re-
peated reading groups were small,
with the exception of reading accuracy
(ranging from d = .56 to d = .B9), favor-
ing the controlled presentation of three
to five words per screen.

Text difficulty. Three samples (N =
37) were studied to better understand
the influence of text difficulty in re-
peated reading interventions. Sindelar,
Menda, and O'Shea (1990) compared
repeated reading of instructional-level
texts (defined as text that could be read
at 50-100 words per minute with two
or fewer errors) to repeated reading of
mastery-level texts (defined as text that
could be read at more than H0 words

per minute). Statistically significant
differences on a measure of oral read-
ing fluency favored the mastery-level
text sample (@ = 1.57). However, the
instructional-level sample significantly
outperformed the mastery-level sam-
ple on accuracy (4 = .61). No significant
differences were identified on the mea-
sure of comprehension.

In a related study, Rashotte and Tor-
gesen (1985) compared repeated read-
ing of text that included a high pro-
portion of overlapping words with
repeated reading of text in which there
was a low degree of overlap. There
wetre no significant differences between
groups. However, the condition in
which there were few overlapping
words performed better than the con-
dition with a high degree of overlap on
all measures.

Number of repetitions. To determine
the number of times that students
should repeatedly read text for the
most fluency benefit, the findings from
two samples (N = 54) are relevant.
(’Shea et al. (1987) used a factorial de-
sign to study the relative influence of
the number of repetitions on fluency.
They used three intervention levels: a
single reading, three repeated read-
ings, and seven repeated readings. On
a measure of oral reading fluency,
main effects were identified with sig-
nificant differences between all groups.
Seven readings resulted in higher per-
formance than three readings, which
was significantly better than a single
reading. On a measure of story retell-
ing, there were no differences between
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TABLE 4

Studies That Examined Other Elements of Repeated Reading Interventions

Authorfparticipant
agefdesign

Treatment description/sample
size/treatment duration

Dependent measures

Results/effect sizes (d)

A. L. Cohen, 1988
8 years 7 months—13 years
2 months
Multiple-group comparison

Lovitt, T, W., & Hansen, C. L.,
1976
8-12 years
One-group pretest-posttest

Sindelar, Monda, & ('Shea, 1890

Age not reported
Treatment—-Comparison

* Processing Power (PP; n = 16): Re-
peated reading (4 times) with text pre-
sented 3-5 words at a time,

* Repetitive Reading (RR; n = 16); Re-
peated reading {4 times) with student
control of text amount.

* No-treatment comparison (C; n = 18).

Duration: 195-202 minutes

+ Baseline (B) (N = 7): Students read
alcud fo the teaches. Teacher supplies
missed or mispronounced words.
Teacher records responses and stu-
dents respond to written comprehen-
sion questions after reading.

¢ Treatment (T): Students reread or skip
levelled passages contingent on their
correct word rate and comprehension
scores. Drill was provided on portions
of reading that were problematic.

Duration: 800 minutes

* Repeated reading-Instructional level
(I; n=17): Reread text 3 times at
50—100 wpm.

« Repeated reading—Mastery level {M;

n = 8): Reread text 3 times at 100 wpm

or faster.

Paragraph reading speed
{practiced)

Paragraph reading accuracy
{practiced)

Paragraph reading speed
{unpracticed)}

Paragraph reading accuracy
{unpracticed)

Reading fluency, final text

Reading accuracy, final text

Word reading speed (single
syllable, practiced)

Word reading speed (multisyllable,
practiced)

Word reading speed {unpracticed)

Passage comprehension

Carrect word rate {cwpm)

Orral error rate (spm}

Percentage of comprehension
questions correct

Qral reading tlusncy

RRvs. PP: 0= .18
PP vs. RR d= 56
PP vs. RR: d= .26
PP vs. RR: d= .19

PP vs. RR: d = .30;
PPvs. Cid=158;
RRvs. C:d=1.25

PP vs. RR: d= .89;
PPvs. C: d=3.02;
RRvs. C:d=2.09

PP > C; insufficient in-
formation for o

PP = C; insufficient in-
formation for o

No significant difter-
ences between
groups; insufficient
information for d

No significant differ-
ences between
groups; insufficient
information for o,

Mean effect size for re-
peated reading inter-
ventions: d = 1.98

All students improved
in correct rate. Mean
gain of 9.3 cwpm. In-
creases ranged from
2.4 cwpm to 15.3
cwpm.

Four of the seven par-
ticipants decreased
their error rates. The
mean error raie im-
proved frem 31 epm
to 2.9 epm. De-
creases ranged from
5to—.9 epm.

All students improved in
their comprehension
responses, with a
mean increase of
11.9% and a range
of 5.7% to 16.1%.

M > LK Muys
(1 reading): o = 2.31;
M vs. 1 (3 readings):
d=1.57

(Table continues)
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Author/participant
age/design

Treatment description/sample
size/treatment duration

Dependent measures

Resuits/effect sizes (d)

Sindelar {continued)}

Rashotte & Torgesen, 1985
{based on dissertation by
Rashotte, 1984)

8.6-12 years
Multipte treatment design

(’Shea, Sindelar, & O'Shea,
1987
11.3-13.6 years
2 (Focus) x 3 (No. of read-
ings) factorial design

Sindelar, Monda, & O'Shea,
1990
Age not reported
2 (Reading level) x 2 (Na.
of readings) factorial
design

Smith, 1979 (Study 2)
12 years

Duration: Each condition administered
once.

N=12

* Repsated reading, no overlapping
words (NO): Read stories 4 times with
about 20 words in common across
stories.

* Repeated reading with high ovetlap
(HO): Same as NO but with about 60
words in common.

» Sustained Reading (SR} Read 4 ditfer-
ent stories each cay.

Duration: 7 days

N=29

* Repeated Reading 7 (R7): Read text 7
times,

* Repeated Reading 3 (R3): Read text 3
times.

» Resading (R): Read text ance.

Duration: Each treatment administered
once.

N=25

+ Reading text once (R1).

+ Repeated reading {R3): Reread text 3
times.

Duration: Each condition administersd
once,

N=1
+ Baseline: Child read a passage at in-
structional level without support.

Errors per minute®

Number of propositions retold

Reading rate (slope of progress)

Raading accuracy (slope ot
progress)a

Passage comprehension (slope
of progress)

Oral reading fluency

Story retell

Oral reading fluency
Oral reading accuracy

Number of propositions retold

Words read correctly per minute
Errors per minute

b > M; Mvs. | {1 read-
ing). &= .88,
M vs. | (3 readings):
d =61

No significant differ-
ences between
groups; M vs. |
(1 reading): d = .78;
M vs. | {3 readings):
d=.34

Both interventions with
repeated reading
performed signifi-
cantly better than
sustained reading on
reading rate.

NO vs. HO: g = .18;
NO vs. S5R: d = .65;
HO vs. SR: d=.35;
HO slope, SR
slope = 0

NO vs. HO; o= .26;
NO vs. SR: d=.52;
HO vs. SR: d = .24;
HO slope, SR
slope > 0

No significant differ-
ences belween
groups; NO vs. HO:
d= .10;

NC vs. SR: d=.08;
HO vs. SR: d=.17;

Mean effect size, re-
peated reading vs.
sustained reading:
d= .34

R7>R3>R

Insufficient information
to calculate ES.

R7, R3 >R

Insufficient information
to calculate £5.

R3 > R1, R3 vs. R1:
ad=2.70

R1 > R3, A3 vs, R1:
d=-62

R3 > R1, R3vs. R1:
d= 187,

Mean effect size (R3 vs.
R1): d=1.25

* Fluency and accu-
racy increased with

(Table continues)
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Author/participant
age/design

Treatment description/sample
sizeftreatment duration

Dependent measures

Results/etfect sizes (d)

Smith (continued) .
Muiti-element single-
subject design.

Modeling: Teacher read passage for

1 minute at 100 wpm. Child continued

reading from where teacher stopped.

« Modeling with correction: Same as
modeling, plus corrections provided
during student reading.

* Modeling with correction and preview-
ing: After modeling, student reread the
modeled portion and continued to read
for 5 minutes.

¢ Follow-up: Student read passage addi-
tional time.

Length and duration: Not specified, all

conditions administered once.

N=4

Baseline: Each student read first set of
3 passages for first baseline phase.
The same passages were used in the
intervention conditicns. Same proce-
dure was used for the second set of
passages. Third set of 3 passages
were used for final baseline.

Intervention (10 min./day):

1. Students listened to taped modei at
100 wpm.

2. Students asked {0 read passage
quickly and accurately.

3. For fixed criterion phase, each student
reread the passage twice daily until he
or she met the specified criterion of 90
wepm.

4. For improvemenl phase, students
reread a passage uniil they achieved
3 successive improvements.

5. Results were plotted and shared with
student immediately.

Waeinstein & Cooke, 1992
8 years 1 month—19Q years
2 months
Multi-treatment, single-
subject design (ABACA)

Oral reading fiuency .

each additional inter-
vention component.

* Maximum fiuency
and accuracy
achieved under the
maodeling with correc-
tion and previewing
condition.

All students made
progress over base-
line; mean gains
ranging frem 16.1 to
39.4 words correct
per minute.

* Mean gain for the
fixed-rate phase =
82%

+ Mean gain for the im-
provement phase =
58%

+ (eneralization im-

proved after improve-

ment phase from 5%

to 89% but was

mixed for fixed-rate
phase, ranging from

—25% to 56%.

aNegative o reflects positive outcome favoring treatment listed first.

reading, providing the correct words
when the student read words incor-

the repeated reading conditions, but
both repeated reading conditions re-

sulied in significantly higher scores
than the single reading condition.

Simitarly, Simdelar et at. (1990) found
that rereading text three times resulted
in significantly better performance on
a measure of oral reading fluency than
reading the text once. Similar differ-
ences were noted on a comprehension
measure,

Types of feedback. Findings from one
single-subject sample relate to the in-
fluence of feedback during repeated
reading. Smith (1979) found that fol-
lowing teacher modeling of fluent

rectly during oral reading resulted in
an increase of more than 20 words cor-
rect per minute over baseline, and er-
rors decreased from 13.6 to 9.4 errors
per minute.

Criteria for repeated reading. Eleven
single-subject samples studied the in-
fluence of establishing particular crite-
ria for repeated-reading interventions.
Using an alternative treatment design,
Weinstein and Cooke (1992) compared
repeated reading using a criterion of
90 words per minute (fixed rate) with
a criterion based on individual im-

provement as a basis for increasing the
difficulty of the text. They found the
tixed-rate criterion more effective than
the individual improvement criterion,
although the individual improvement
seemed to facilitate generalization to
unpracticed text.

Similar to the fixed criterion condi-
tion studied by Weinstein and Cooke
(1992), Lovitt and Hansen (1976) de-
signed an intervention that required
students to meet a particular set of cri-
teria (> 75 words read correctly per
minute, < 4.5 errors per minute, and
K7% comprehension questions correct)
in order to skip a difficulty level of text.



If the three criteria were not met in
7 days, the reader received drill and
practice on the difficult words and
phrases in the text. The researchers re-
ported that all participating students
improved in reading fluency during
the performance-based advancement
condition by 10t words correct per
minute and answered almost 12%
more comprehension questions accu-
rately. These results were maintained
at follow-up.

Word Practice Interventions

Nine single-subject samples were stud-
ied to examine the effectiveness of de-
coding interventions on improving
reading fluency (see Table 5). (¥’Shea,
Munson, and (¥5hea (1984) applied an
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aiternating treatment design to com-
pare the relative effectiveness of a
word drill procedure and a phrase drill
procedure. Each procedure was based
on words missed during an initial oral
reading baseline phase. Words missed
after oral reading were placed on flash
cards, and students were given the op-
portunity to practice on half of the
words in isolation (word drill). Alter-
natively, in the phrase drill condition,
the error words were practiced in con-
textual phrases. There were negligible
differences between alternating treat-
ment conditions for isclated word
reading and reading fluency. Signifi-
cant differences between conditions
were demonstrated only on a measure
of passage reading accuracy, favoring
the phrase drill condition.
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Employing a multi-element design,
Daly and Martens (1994) compared
taped previewing of words read in a
list to participating students to re-
peated reading conditions. Students
demonstrated greater word reading
accuracy in this taped words condition
than in the baseline or repeated read-
ing conditions. However, on measures
of passage reading fluency and accu-
racy, the repeated reading condition
was consistently more effective.

Discussion

Fluency has been identified as an es-
sential link between word analysis and
comprehension of text and is consid-
ered a necessary tool for learning from

TABLE 5

Studies Examining Fluency Practice at the Word Level

Author/participant
age/design

Number of students/
treatment description/
fength and duration

Dependent measures

Results

Daly & Martens, 1994 N=4
8 years 10 months—11 years ~

All conditions followed a model, drill,
and train to criterion lesson structure.
Subject Passage Preview (SP): Read

Passage reading accuracy
Passage reading fiuency
Word reading accuracy
Word reading fluency "

passage silently and reread for assess-

* Listening Passage Praview (LP): Lis-
tened to audiotaped (130 wpm) pas-
sage, read list of unknown words, and
reread passage for assessment.

* Taped Words (TW): Read aloud along
with audictaped word list (80 wpmy}.
Rersad list and read passage for as-

Length and duration: Session length not
specified. Treatments lasted 21 days.

Baseline (Word supply): When an error
was made during oral reading, the
teacher supplied the word.

Error words read correctly

in isclation

11 months
Multi-element design *
ment.
sessment.
(r'Shea, Munson, & O'Shea, N=5
1984 *
7~11 years
Alternating treatment
design *

Word drill: Words were supplied by
teacher during oral reading. After read-

ing, students were drilled on half of
arror words using 5" x 8" flash cards.

Phrase drill: Same procedure as con-

trol. After reading, words were drilied
using phrases in which they occurred

in text,

Length and duration: 30 min. sessions/
day for 10 days; 300 min.

Error words read corractly
in passage context

Words read correctly per minute
in daily reading passage

* LP>8P>TWaon
accuracy and fluency
of passage reading.
TW condition outper-
formed SP and LP
on measures of word
reading accuragy
and fluency.

No significant differ-
ences hetween drill
conditions and
control.

Significant effects favor-
ing phrase drill.

Negiigible diflerences
between conditions.
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reading (Chall, 1983). The relationship
of fluent oral reading and overall read-
ing ability is supported by both em-
pirical and clinical evidence (Meyer &
Felton, 1999; Rasinski, Padak, Linek, &
Sturtevant, 1994; Reutzel & Hollings-
worth, 1993). Despite the importance
of fluency, its essential role in building
overall reading ability has only re-
cently been highlighted (NRP, 2000).

Fluency appears to be particularly
important for students with significant
reading problems, because they often
have labored reading with many
pauses, which results in slow and dis-
connected oral reading. This effortful
reading is problematic because it fo-
cuses reading at the decoding and
word level, which makes comprehen-
sion virtually impossible. Chall (1979)
described these readers as “glued to
print” (p. 41) and unable to delight in
the reading of text. The students with
LD who were the target group for this
synthesis represent a large subgroup of
dysfluent readers.

The National Reading Panel (2000)
summarized findings about guided re-
peated oral reading as a means to im-
prove fluency and indicated that the
overall weighted effect size produced a
moderate etfect for repeated oral read-
ing. The NRP presented ithe case that
instruction in guided oral reading is an
important part of a reading program
and is associated with gains in fluency
and coemprehension. Oral reading in-
terventions were found to be superior
to instruction encouraging students to
read silently. Furthermore, the NRP
reported that good and poor readers
both benefited from the repeated
guided reading, although they may
benefit differentially from different as-
pects of the treatment (Faulkner &
Levy, 1999). However, the NRP reading
fluency synthesis did not address the
extent to which individuals with LD
might benefit from fluency interven-
tions or the extent to which other types
of fluency interventions (other than
oral repeated reading) might be associ-
ated with improvements in fluency
and other aspects of rcading.
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The purpose of this study was to
provide a synthesis of the research on
fluency interventions conducted with
students with LI, Our goal was to lo-
cate all intervention studies published
and all dissertations conducted within
the past 25 years that evaluated the ef-
fects of fluency training on elementary
students with LD. The comprehensive
search yielded 24 studies: 8 multiple
group, 5 single group, and 11 case
studies or single-subject design stud-
les. Two of the single-group studies
were part of factorial designs that also
included other samples.

Before interpreting the findings of
the present synthesis, it is important to
note that effect sizes can be considered
only within the context of the compar-
isons with which treatment groups
were contrasted. Because effect sizes
are largely dependent on the nature of
the comparison groups, it is critical
that a synthesis include detailed infor-
mation regarding the comparisons, For
this reason, Tables 1 through 5 include
details of both treatment and compari-
son conditions. However, comparison
groups differ considerably across sam-
ples, complicating the interpretation of
the findings. The interpretations that
follow were developed with this Limi-
tation in mind.

In general, the findings from this
synthesis suggested that repeated
reading interventions for students
with LD are associated with improve-
ments in reading rate, accuracy, and
comprehension. This would provide
support for the theory of automaticity
proposed by LaBerge and Samuels
(1974) and extended as a verbal effi-
ciency model by Perfetti (1977, 1985).
These studies, and the theory support-
ing them, provide evidence that the
focus on developing students’ rapid
processing of print by reading target
passages more than once is often effec-
tive as a means (o improve accuracy
and speed, and ultimately leads to bet-
ter understanding of text.

One procedure for enhancing flu-
ency is for teachers to model reading
of text by reading aloud to students

(Dowhower, 1987; Hoffman, 1987,
Smith, 1979). Repeated reading with a
model seems to be more effective than
repeated reading with no model, par-
ticularly for students with low fluency
(e.g., Rose & Beattie, 1986; Smith, 1979).
Tape- or computer-modeled reading
seems more effective than having no
model but may not be as effective as
teacher modeling (Daly & Martens,
1994; Rose & Beattie, 1986). Further-
more, having text read initially by a
model promoted comprehension, per-
haps because it allowed students to
focus initially on the content of the pas-
sage before they read it themselves
(Monda, 1989; Rose & Beattie, 1986).

Asking peers, who are often better
readers, to serve as the model for stu-
dents with LD was investigated in sev-
eral studies reported here and re-
viewed in separate syntheses (Elbaum,
Vaughn, Hughes, & Moody, 1999;
Mathes & Fuchs, 1994). Repeated read-
ing with a partner as a means to im-
proving fluency has yielded somewhat
equivocal results {e.g., Marston, Deno,
Dongil, Diment, & Rogers, 1995), al-
though there are few studies docu-
menting its effectiveness alone (Mar-
ston etal., 1995; Mathes & Fuchs, 1994).
In a separate analysis of the effects of
peer tutoring on broad reading out-
comes, cross-age tutoring was associ-
ated with higher mean weighted effect
sizes (50) than cooperative partners
(.00), and with peer tutoring, the role of
the student within the pair had a sig-
nificant effect on outcomes, with recip-
rocal tutor-tutee roles demonstrating
low mean weighted effect sizes (.09; El-
baum, Vaughn, Hughes, & Moody,
2000).

Speed and accuracy have tradition-
ally been considered the hallmarks or
most essential features of fluency
(LaBerge & Samuels, 1974; Samuels,
1997). Most researchers agree that ac-
curacy in itself is insufficient and that
students need to read rapidly if they
are going to understand the connec-
tions that need to be made between
ideas in print (Nathan & Stanovich,
1991). Variables associated with effects



for fluency include controlling the dif-
ficulty of text and providing feedback
for words missed. Advancing students
through progressively more difficult
text based on their performance seems
to enhance their overall fluency (Lovitt
& Hansen, 1976, Weinstein & Cooke,
1992), as does correction and feedback
for words read incorrectly (Smith,
1979). Rereading text many times and
to many different people and provid-
ing progressively more difficult text
with feedback and correction for
missed words may be the components
essential to improving fluency.

Another approach to fluency build-
ing is to provide struggling readers
with text chunked in words or phrases
as a means of improving fluency and
comprehension (Young & Bowers, 1995).
The research in this review reveals that
varying the amounts of text presented
in repeated reading does not seem to
change the outcome. However, con-
trolling the amount of text presented
may be beneficial for students who are
experiencing difficulty with reading
accuracy, as it may force them to focus
on the words for a longer period of
time (A. L. Cohen, 1988).

Several researchers have argued that
fluency is enhanced when reading ad-
dresses the meaning of the text (An-
derson, Wilkinson, & Mason, 1991). At
least for struggling readers and stu-
dents with dyslexia in the third grade,
a fluency intervention (repeated read-
ing) and a comprehension intervention
{collaborative strategic reading) were
both associated with gains in fluency
and comprehension (Vaughn et al,
2000). In this synthesis we found that
although comprehension was not typ-
ically the focus of the intervention, in
many cases fluency growth was asso-
ciated with growth in comprehension
{e.g., Simmons et al., 1995; Sindelar
et al, 1990). In the lone study where
comprehension instruction was com-
bined with repeated reading (D). Fuchs
et al., 1997), the effect sizes for growth
in comprehension were moderate and
exceeded the effect sizes for fluency.
Additional research focusing on the re-
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lationship between fluency and com-
prehension for students with LD is
warranted.

Rereading text or repeated oral read-
ing is perhaps the best documented ap-
proach to improving fluency (NPR,
2000; Rashotte & Torgesen, 1985) and
has been associated with improved
outcomes for young students (e.g.,
(’Shea et al., 1987} and for coliege stu-
dents (Carver & Hoffman, 1981). Gen-
erally, intervention research on fluency
development for students with LD has
been dominated by research on re-
peated reading. This likely reflects the
application of the theory that fluent
reading is promoted by frequent op-
portunities to practice with familiar
text and to increase exposure to words.
It may also be influenced by the find-
ing that repeated readings do improve
fluency for students with LD. Further-
more, rereading the same text more
times is better than fewer.

Future Research

Like most research syntheses, this
study both answers questions and
raises new ones. Questions that woulid
be valuable to address in future re-
search include,

1. What aspects of guided oral read-
ing are associated with positive
outcomes in fluency? To what ex-
tent do these aspects differ based
on the reading tevel of the student?
What about the decoding ability of
the student?

2. When students are reading, at
what level is repeated reading as-
sociated with the greatest gains in
fluency? What about comprehen-
sion?

3. Most research questions have
asked about the extent to which
fluency intervention, particularly
repeated reading, influences com-
prehension. What about the extent
to which comprehension instruc-
tion influences outcomes in flu-
ency? This question is prompted
by the strong correlation between

403

fluent reading and comprehension
(Dowhower, 1987; Shinn, Good,
Knutson, Tilly, & Collins, 1992).

4. How much text needs to be in-
cluded in the repeated reading in-
tervention to most effectively influ-
ence fluency? Does this vary by
age and reading level of students?
Should reading material be
chunked and repeated at the
phrase level, sentence level, or
multiple sentence level? Some re-
search has suggested that word-
level reading {repeated), such as
with flash cards, is associated with
improved outcomes in comprehen-
sion (Tan & Nicholson, 1997).

5. Is there a small number of students
for whom automaticity is not pos-
sible (e.g., due to neurological diffi-
culties), in which case fluency
building may be exceedingly diffi-
cult? What is the best way to build
comprehension for these students?

6. Are the effects of fluency-building
activities sustainable? Only one
study in the present corpus (Sim-
mons et al., 1995) included a
follow-up measure of fluency.
Although Simmons ef al. {1995)
reported no significant differences
on this measure, further research
should focus on this issue.

Implications for Practice

For many struggling readers, particu-
larly students with LD, becoming a flu-
ent reader is a challenge that must be
overcome in order to progress from de-
coding to understanding what is read.
Despite the integral role of fluency in
reading development, fluency has not
played a prominent role in reading in-
struction {Allington, 1983). Because of
this apparent lack of attention to flu-
ency development, recent syntheses of
research on reading have highlighted
the importance of including fluency
building as part of daily instruction
(Chard, Simmons, & Kameénui, 1998;
NRP, 2000; Snow, Bums, & Griffin,
1998). The importance of becoming a
fluent reader warrants careful atten-
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tion to the evidence documenting
which interventions are most effective
at promoting reading fluency. To date,
research on fluency interventions for
students with LD has focused almost
exclusively on repeated reading inter-
ventions, The results of the present
synthesis have provided a more de-
tailed leok at which features of inter-
ventions make them more effective or
fess effective.

Generally, the findings of this syn-
thesis suggest that students with LD
who are experiencing difficulties with
fluent reading would benefit from in-
terventions that have multiple compo-
nents focusing attention on increasing
the rate and accuracy of reading. The
findings of the present synthesis sup-
port earlier findings suggesting that
opportunities to practice reading and
rereading familiar text is one way for
students with LD to enhance their
reading fluency. Although silent read-
ing has become a popular feature of
reading instruction nationwide, there
is little evidence to suggest that it is an
effective way to build students” fiu-
ency. Equal attention should be paid to
repeated reading of text for students
who continue to struggle with reading
tfluency.

Another salient finding that has im-
plications for classroom instruction is
that students benefit from having a
model of fluent reading. As repeated
reading is implemented, it will be im-
portant for teachers to consider the
best way to model fluency before stu-
dents engage in repeated reading.
Seemingly, the most effective way to
do this is by having an adult provide
that model. Realistically, however, re-
sources are not always available for an
adult to model fluent reading. In these
cases, an audiotaped or computer-
generated model is an effective substi-
tute. Moreover, the findings of this
synthesis support earlier findings (El-
baum et al., 1999) suggesting that us-
ing grouping practices that allow more
proficient readers to guide less able
readers is also an effective way to build
fluency.
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Several other intervention features
should be considered as teachers de-
velop instructional activities for flu-
ency development. In instances where
corrective feedback was combined
with repeated reading, students were
more successful at boosting their flu-
ency, primarily by decreasing their
reading errors. Moreover, fluency ap-
pears to develop more quickly if delib-
erate attention is given to setting crite-
ria and adjusting the difficulty level of
text as students progress.

Although more research is needed to
better understand how reading flu-
ency and comprehension are related,
the results of this synthesis support the
combination of instructional compo-
nents that focus students” attention
both on increasing their fluency and on
improving their understanding of
what they read. It is important to note
that modeling of fluent reading also
seems to boost students” comprehen-
sion, as they not only hear how a
skilled reader reads but are able to un-
derstand the text rather than focusing
all their attention on decoding. More-
over, repeated reading interventions
that were combined with comprehen-
sion activities enhanced both fluency
and comprehension. Thus, it would
seem to confirm the importance of in-
cluding both these elements in daily
instruction.

The findings of the present review
provide strong support for the imple-
mentation of fluency-building activi-
ties for students with learning disabil-
ities. Given the narrowly defined
population of students considered in
this review, further research is needed
to understand the extent to which re-
peated reading and other fluency-
building activities can enhance aca-
demic outcomes for all readers.
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