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Abstract. The effectiveness of a phonologically based reading
program delivered to first- through sixth-grade impaired readers
in small groups (3-5) was examined. The 115 students from a pre-
dominantly low socioeconomic school were selected based on
poor phonetic decoding and word-level reading skills, then matched
and randomly assigned to one of two groups. The treat-
ment group received the Spell Read program for eight weeks while
the no-treatment control received only regular classroom reading
instruction. At posttest-1 the treatment group performed signifi-
cantly better than the controls on phonological awareness and
decoding, reading accuracy, comprehension and spelling. Except
for fluency, effect sizes were strong for most measures across all
grades. Improved reading skills as aresult of the phonological pro-
gram were evident regardless of level of deficiency prior to
instruction, and were not limited to specific grades. Outcome scores
at posttest-2 after the control group was also given the Spell Read
program indicated similar growth in reading. Results pro-
vide supportive evidence for small-group instruction as an effec-
tive remedia alternative for deficient readers.
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Increasing pressure has been placed on schools to
improve the reading scores of their students. Pressure
has come in varying forms, ranging from societal demands
and government mandates to parent expectations that
every child should be able to read. Government response
to the demand for better readers has accelerated. For
example, the National Academy of Science, acting on a
request from the U.S. Departments of Education and
Health and Human Services, established a committee to
examine the prevention of reading difficulties (Snow,
Burns, & Griffin, 1998). Further, the America Reads

Challenge Act of 1997 (ARC) was passed making a
national commitment to have every child read inde-
pendently by the end of third grade (Wasik, 1998). Even
at state and local levels, officials have been actively
developing standards to specify the reading skills that
must be achieved at different grade levels.

For many schools, however, the question is not whether
to implement programs to improve reading, but what
program to use that will be effective yet eco-
nomically feasible with large numbers of deficient read-
ers. To address this question we begin by reviewing
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some of the issues that are involved in selecting effec-
tive reading interventions. We then examine one school's
implementation of a group-delivered, multi-
ple-grade reading program within a research framework
designed to contribute to both the school's and the reading
community's knowledge base.

One of the first issues in selecting an effective read-
ing intervention program for children with reading
problemsisto decide what componentsit should include.
In the past this issue often polarized into a choice
between whole word, meaning-based instruc-
tion and one stressing phonics (Adams, 1990; Chall,
1989). While controversy still exists about the exact
mix of reading components, the work of many reading
researchers over the past two decades (e.g., Bradley &
Bryant, 1985; Brown & Felton, 1990; Bryne & Fielding-
Barnsley, 1993; Foorman, Francis, Fletcher, Schat-
schneider & Mehta, 1998; Torgesen, Wagner, Rashotte,
Rose, et al., 1999; Vellutino et al., 1996), and the distil-
lation of this accumulated research by a number of
authors (Adams, 1990; Snow et al., 1998; Torgesen,
1998a; Wasik, 1998; Wasik & Slavin, 1993) have pro-
vided a better understanding of reading problems and
a more thorough evaluation of alternative remedial
choices. For example, it isincreasingly recognized that
a major cause of reading disabilities is weaknesses in
the ability to process the phonological features of the
language (Liberman, Shankweiler, & Liberman, 1989)
that make it difficult for poor readers to recognize words
by sight and to easily sound out new words (Ehri, 1998;
Share & Stanovich, 1995). These students typically
experience difficulty making the connection between
the sounds in words and the letters that rep-
resent these sounds in print. If these students come from
impoverished backgrounds, they may also have weak
oral language skills, which compounds their problem
with successful reading (Whitehurst & Lonigan, 1998).
However, because reading comprehension (the ultimate
goal of reading instruction) depends on relatively fluent,
effortlessidentification of words in text, many treatment-
outcome studies have focused on ways to improve the
skills that hamper efficient word recognition
(O'Shaughnessy & Swanson, 2000; Torgesen, 1998b).

Results have been encouraging, particularly of pro-
grams that feature systematic, explicit instruction in
phonemic awareness and phonetic decoding skills with
children who have phonological weaknesses (Brown
& Felton, 1990; Felton, 1993; Foorman et al., 1998;
Hatcher, Hulme, & Ellis, 1994; Lovett, Borden,
Lacerenza, Benson, & Brackstone, 1994; Torgesen,
Wagner, & Rashotte, 1997; Torgesen, Wagner, Rashotte,
Rose et al., 1999). A recent report by Snow et al.
(1998) suggests a growing consensus on key ingre-
dients of effective programs in the development of

early reading skills. These ingredients include teaching
the alphabetic principle (that written spellings system-
atically represent the phonemes in spoken words); pro-
moting phonological awareness (awareness that spoken
words are made up of individual sounds); and integrat-
ing these components with activities that develop com-
prehension and fluency skills. However, as Torgesen
(2000) cautions, we must continue to refine our knowl-
edge about specific instructional techniques and exam-
ine the intensity and duration of instruction required to
eliminate reading failure, particularly with those who
have the most severe phonological disabilities and the
most disabling environmental backgrounds.

In addition to knowledge about the ingredients that
are important for a program, schools need to know how
best to deliver these program components. Can a pro-
gram be effective with disabled readers if it is presented
to students in small groups or must the delivery format
be one-on-one tutoring? This question is particularly
salient for schools where the majority of students have
low reading achievement. In a review of five one-on-
one tutoring programs, Wasik and Slavin (1993) point-
ed to the strong positive effect of well-designed tutoring
models, but suggested that more empirical testing would
be useful to determine whether small-group instruction
could be an effective alternative. According to Slavin
(1998), thisis still a continuing need.

Historically, Chapter 1 programs, which typically are
delivered in groups, have provided a significant share of
the preventive and remedial reading instruction in schools.
However, as indicated in several reports (Kennedy,
Birman, & Demaline, 1986; Slavin, 1998; Snow et al .,
1998), these programs have produced min-
imal effects. In an effort to show that well-designed
small-group instruction can be effective, Hiebert, Colt,
Catto, and Gury (1992) carried out a study using a
restructured Chapter 1 program with teachers and aides
working with groups of three first-grade children for 30
minutes. Results indicated significantly better end-
of-year performance for the restructured program stu-
dents than for the regular program students as well as
reading scores that were comparable to those of the
average students in the classroom.

A study by Taylor, Short, Frye, and Shearer (1992),
using the Early Intervention in Reading (EIR) program
with low-achieving first graders in groups of five to
seven, also found that the EIR students performed sig-
nificantly better than a low-achieving control group on
an end-of -year standardized reading test. However, actual
gains were not as dramatic as those found in the one-to-
one format of Reading Recovery.

A more recent study by Leslie and Allen (1999) of the
effectiveness of an early literacy intervention program
found that small-group (2 to 4) tutoring by teachersin
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training helped at-risk beginning readers improve their
literacy skills. They reported effect sizes ranging from
.66 to .98 in contextual reading although their com-
parison group did not receive similar amounts of read-
ing instruction.

Finally, in astudy by Foorman et al. (1998) that exam-
ined approaches varying in explicitness of instruction,
Title 1 first and second graders were instructed in groups
that ranged in size from one to five across the course of
the study. Although instructional group size was not a
key variable, the fact that the authors found no effects
of student-teacher ratio suggests that group size may be
less of afactor when instructional components are opti-
mal. Although there are some indications that instruc-
tion delivered in small groups can be effective in
preventing and remediating reading problems in young
children, at this point more research is needed to pro-
vide a clearer picture of effects that can typically be
expected from this type of intervention.

Another issue for schools making decisions about
reading instruction programs is whether the program can
be applied effectively across a number of grades. Most
reading intervention programs have focused on the early
grades where instruction is considered pre-
ventive rather than remedial and where improvement is
thought to be easier to achieve. Certainly, most would
agree that the sooner students are able to acquire adequate
word-level reading skills, the fewer difficulties they will
experience at the higher grades (Allington & McGill-
Franzen, 1989; Stanovich, 1986). However, the problem
for many elementary schools is how to deal with students
who are deficient in reading at all grade levels. Few
studies have examined instructional effects for students
beyond second or third grade and even fewer have
examined small-group intervention at the higher grades.

Three recent exceptions are studies by Lovett and
Steinbach (1997), Olson, Wise, Ring and Johnson
(1997), and Leslie and Allen (1999). In the Olson et
al. (1997) study, the second- through fifth-grade poor
readers who were trained in phonological skills in
groups of three showed significant gains in phonological
awareness, phonological decoding, and untimed word
recognition at the end of 25 hours of training. Sample
size at each grade was too small to determine differential
effectiveness across grades. However, in the Lovett
and Steinbach (1997) study, the remedial programs
delivered to severely reading disabled studentsin grades
2 through 6 with two or three to a group not only found
significant gains after 35 hours of remediation but
noted equivalent gains at each grade level. The most
recent study (Leslie & Allen, 1999) provided small-
group instruction to students in grades 1 to 4. They
found that children who began the study reading

at primer or first-grade levels made more progress than
children reading at lower or higher levels. However,
because students were grouped by reading level rather
than actual grade placement, it could not be deter-
mined whether grade was a factor in differential read-
ing growth.

The present study represents the efforts of one school
to deal with some of the practical issues cited above in
selecting a reading intervention to help two-thirds of its
student population. At the same time the study pro-
vides a research-based context for exploring the effec-
tiveness of an instructional program delivered in small
groups across multiple grades.

This study was born out of a school's serious concern
that the amount of special education help available was
insufficient to meet the needs of their students. With no
other resources available, they approached a private
company (Spell Read PA.T.®) that had been successful
with many nonreaders in the area using a phonologi-
cally based reading program called Spell Read PA.T.®.
The Spell Read personnel asked the teachers to draw up
alist of students who might benefit from the program.
When teachers kept adding names to the list, it was
decided that every child in the school should be assessed
and assistance offered to those who showed weak
decoding and word-level skills. Because the Spell Read
program is typically given in groups (one teacher to five
or six students) and to students of all ages, it was felt
that this offer of assistance might be feasible.

Both the school administration and the Spell Read
personnel recognized the need to implement the read-
ing program in away that would allow them to evalu-
ate the effectiveness of the instruction. The only
constraint on implementation was to provide the Spell
Read program some time during the last six months of
the school year to all students who met the criteria of
poor decoding and word-level skills in first through
sixth grade. It was also agreed that it was necessary to
have a matched control group for the treated students.
Both of these conditions were accomplished by limit-
ing the intervention program to eight weeks and by
using an adaptation of a multiple-baseline design in
which the children who served as the control group
during the first phase of the experiment received the
intervention immediately following completion of the
first eight-week intervention phase (Cozby, 1997). This
design feature also permitted a unique way of address-
ing replication of treatment effects within the same
study. Thus, the present study was designed to deter-
mine the effectiveness of a phonologically based read-
ing program (Spell Read) delivered to poor readers in
small groups (3-5) from multiple grades over an eight-
week period.
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METHOD

Participants

Participants were 116 students with deficient reading
skillsin first through sixth grade selected from a total
population of 171 students who attended regular class-
es at an elementary school in Newfoundland, Canada.
The school population included a high proportion of
families considered socially and economically disad-
vantaged with low levels of adult literacy. Reading scores
for the school were below the average for the dis-
trict and below national standards.

All 171 students were given a complete pretest bat-
tery in January, which was repeated twice more with
the 116 selected students. Selection for the program
was based on below-average phonetic decoding and
word-level reading skills as measured by the Word
Attack and Word Identification subtests of the Woodcock
Diagnostic Reading Battery (Woodcock, 1998). Of the
116 selected students, 30 had been formally identified
as learning disabled by the school (to qualify aslearning
disabled, students had to be a least two years below
grade level in reading). However, all stu-
dents in the study had poor decoding and word-level
skills relative to age and grade-level expectations.
Average scores for the selected children fell at the 13th
percentile on Word Attack and at the 19th percentile on
Word ldentification. These scores are consistent with
the level of reading impairment reported in many studies
of children with diagnosed reading disabilities
(Stanovich & Siegel, 1994) and contrast markedly with
the nonselected children whose scores fell at the 84th
percentile on both Woodcock measures. Considerable
research now shows that reading disabilities exist on a
continuum (Shaywitz, Escobar, Shaywitz, Fletcher, &
Makuch, 1992).

In this study we selected children based on the most
common form of reading difficulty in elementary school,
namely, difficulties acquiring word-level reading skills
(Share & Stanovich, 1995). We did not require a discrep-
ancy between broad measures of intellectual ability and
reading skills because research has shown that the nature
and the prognosis of word-level reading difficulties are
similar for both 1Q-discrepant and nondiscrepant chil-
dren (Fletcher, Shaywitz, Shankweiler et al., 1994;
Francis, Shaywitz, Stuebing, Shaywitz, & Fletcher, 1996).

Following the pretest, the selected students were
matched on phonetic decoding and word-level reading
skills at each grade level with one of each pair randomly
assigned to Group 1 or Group 2. Group 1 students (N =
58) were provided with the Spell Read program for the
first eight weeks beginning in February, while Group 2
students (N = 58) acted as no-treatment controls. After
the immediate posttest-1 in mid-April, which

assessed both Group 1 and 2 students, Group 2 was given
the same Spell Read program for the remaining seven
weeks while Group 1 received no further treatment.
Posttest-2 occurred for both groups immediately upon
completion of the program by Group 2 in mid-June.

Prior to posttest-1, one student from Group 2 moved
away from the school. The remaining 115 students were
Caucasian; 53% were male. They ranged in age from
6.1 yearsto 12.8 years with a mean age in both groups
of 8.9 years. Verbal ability was average (Mean = 101.5,
SD = 13.3) as measured by the Vocabulary subtest of
the Stanford-Binet (Thorndike, Hagen, & Sattler, 1986).
A brief home literacy questionnaire given to the parents
of these students indicated that 55% of the students
came from single-parent families with limited education.
Sixty-one percent of the mothers had completed eighth
grade or less while of the fathers, 50% had compl eted
eighth grade or less. Only about 20% of the parents had
completed high school or higher. The average socioeco-
nomic status (SES) for the parents of these students
based on the Hollingshead Four-Factor Index (Gottfried,
1985; Hollingshead, 1975) was 21.7 (SD = 18.3) for
Group 1 and 21.2 (15.5) for Group 2, indicating very
low SES for the majority of the families. Answers to
questions concerning book access and reading by the
parents also indicated a pattern of low literacy exposure
in the majority of the families. When asked about visit-
ing bookstores, 81% responded "never" or "once or
twice ayear." To the question of how many magazines
the family subscribed to or purchased on aregular basis,
72% responded "none" or "one," and when asked about
the number of books read per year, 35% said "none"
with another 32% indicating one or two.

Procedure

During the regular classroom language arts period,
students in the treatment condition left the classroom
to receive group instruction using the Spell Read pro-
gram while the control group remained in class receiv-
ing the regular reading program. The language arts
period for the control children in grades 1, 2, and 3
devoted 90 minutes per day to reading instruction. The
reading program was mainly literature based. There was
some attempt to incorporate phonetic work into the
reading curriculum, although none of the teachers had
received formal training in this aspect of reading
instruction and it therefore was not regarded as an area
of strength for them. For grades 4, 5, and 6, 60 minutes
a day were devoted to reading, with another 15 min-
utes used for silent reading activity or buddy reading
with alower grade. Reading instruction for these grades
relied on a combination of basal reading and study of
novels. The average language arts class size was approx-
imately 15 students.
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Instruction group size in the treatment condition
ranged from three to five students drawn from the same
grade level. Sessions were 50 minutes daily for an
average total of 35 hours for Group 1, who were given
the Spell Read program for the first eight weeks, and
31 hours for Group 2, who received the Spell Read pro-
gram following posttest-1 for seven weeks.

The Spell Read P.A.T.® Program

The Spell Read PA.T.® (Phonological Auditory Training)
program is based on the assumption that reading is
primarily an auditory process that is only superficially
visual. In order for students to become efficient in reading
and spelling, they must master the sound system of their
language and establish strong phonological and auditory
skills. Mastery of these skills enables the student to move
on to reading fluently with comprehension, and to write
efficiently.

To accomplish the goals of reading and writing effec-
tively with comprehension, the Spell Read program inte-
grates essential elements of instruction in phonemic
awareness, phonics, and reading and writing for mean-
ing. A total of 140 carefully defined but unscripted les-
sons are presented in three distinct phases. Each session
is designed to include three basic activities focused on
phonemic awareness and phonics skill development and
meaningful reading and writing. Training begins with
the sounds that are the easiest to hear and manipulate
and progresses to the more difficult sounds and combi-
nations. Regardless of grade, all students start the pro-
gram at the beginning of the first phase; however, pacing
through the phases varies with the student's progress.

Because of time constraints in the present study, stu-
dents typically worked through the first phase of the
compl ete program with some students reaching the middle
of the second phase. Each daily 50-minute ses-
sion included about 30 minutes of phonemic activities,
15 minutes of 'share" reading, and 5-6 minutes of free
writing. The phonemic activities involved a variety of
tasks with sound cards such as: (a) using single sounds
to build a combination of different syllables (e.g., when
the teacher says "shoo," the student builds /sh/ /oo/ shoo
by taking the first sound card, placing it in front of
him/her, taking the second sound card and placing it
beside the first, pointing to and saying each sound and
gradually building the word, finally sweeping the sounds
together to form the whole syllable shoo); (b) blending
a single consonant sound together with a series of vowel
sounds (e.g., placing the consonant card /m/ beside each
vowel card /oo/, /oy/, and /eel, saying each sound and
sweeping the sounds to form a syllable, saying each
syllable in one sweep without the building step and then
repeating the task with the consonant sound last; and (c)
breaking a syllable into its individual sounds (e.g., with

all the learned vowels in front of the student, the teacher
says shoo, the student points to the space before /oo/ and
says /sh/, then points to and says /oo/ and finally sweeps
the sounds together and says shoo).

These activities are done many times with many vari-
ations so that students increase the speed at which they
can use these skills. The "share" reading time helps the
students learn how to use their new phonemic and
phonetic skills when they read. "Share" reading means
taking turns reading out loud and then, when appro-
priate, stopping and discussing what was just read to
reinforce comprehension. Students were required to
visually follow what was being read. If a student doing
the reading encountered a problem in sounding out a
word, he/she was given the first sound and, failing that,
the word. Free writing followed the shared reading time.
It consisted of each student writing about what was
read, again to emphasize that the importance of reading
isto understand what is read.

Teachers

Group instruction was delivered by three teachers and
one supervisor. The supervisor had no college edu-
cation, but had two years' experience instructing the Spell
Read program before the beginning of the study. Only
one of the three individuals who served as teach-
ers held a teaching certificate. Neither of the two non-
certified teachers had prior teaching experience; one was
a college graduate and the other had completed two years
of college. Each teacher instructed four groups each day.
The supervisor who monitored the teachers for
instructional compliance worked with two groups each
day. Prior to instruction in the present study, each teacher
was screened to ensure acceptable phonological skills,
and then participated in the Spell Read teacher training
program. This training involved an intensive six-day
program given by experienced Spell Read personnel.

Test Materials

All selected students were assessed immediately prior
to reading instruction (pretest), after instruction of
Group 1 (posttest-1), and after instruction of Group 2
(posttest-2). The assessments were carried out by trained
testers who were brought to the school specifi-
cally to test the students and were not involved in the
students' reading instruction. Posttest-I testing was also
monitored by the first author who was not associ-
ated with the Spell Read company.

The test battery included measures that assessed
phonological processing abilities (phonological aware-
ness), word-level reading measures (word, text reading,
and phonetic decoding accuracy), fluency, comprehen-
sion, spelling and verbal ability. With the exception of
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verbal ability (Stanford-Binet Vocabulary), which was
assessed only at pretest, and one spelling measure
(Schonell) that was omitted at posttest-2 due to time
constraints, the complete battery was given at each test
period. All the tests except the spelling measures are
nationally normed and provided standard scores.

Phonological Awareness M easures

Elision. This 20-item subtest from the Comprehensive
Test of Phonological Processing (CTOPP) (Wagner,
Torgesen, & Rashotte, 1999) required students to say a
word, and then say what was | eft after omitting designated
sounds. For example, students were instructed to " Say
cup. Now say cup without saying /k/." The internal
consistency reliability for thistest is .89.

Segmenting words. This 20-item subtest from the
CTOPP (Wagner et al., 1999) was given only to students
in grades 2 through 6. Students were asked to repeat a
word and then say it one sound at a time. Internal
consistency reliability is .89.

Blending wor ds. This 20-item subtest from the CTOPP
(Wagner et al., 1999) required students to listen to a
series of sounds and then put the separate sounds together
to make a whole word. For example, the students are
asked, "What word do these sounds make: t-oi?" The
correct response is "toy." Internal consistency reliability
is.84.

Word-Accuracy Reading M easures

Word identification. The letter-word identification
test from the Woodcock Diagnostic Reading Battery
(Woodcock, 1998) required students to name individu-
ally presented letters and words. Internal consistency
reliability is .94.

Text reading accuracy. Students in grades 2 through
6 were asked to read a series of short paragraphs that
increased in difficulty level on the Gray Oral Reading
Test (GORT-3) (Wiederholt & Bryant, 1992). The number
of word errors that occurred at each level determined
their word accuracy score. Internal consistency reliability
is.90.

Word analysis. The word attack test from the
Woodcock Diagnostic Reading Battery (Woodcock, 1998)
required students to name individually presented non-
words. Internal consistency reliability is .92.

Word-Fluency M easures

Word efficiency. The sight word efficiency subtest
from the Test of Word Reading Efficiency (TOWRE)
(Torgesen, Wagner, & Rashotte, 1999) required stu-
dents to read as many printed real words as they could
within 45 seconds. The words were presented in verti-
cal lists. Internal consistency reliability using alternate-
form reliability is .93.

Phonetic decoding efficiency. The phonemic decoding
efficiency subtest from the TOWRE (Torgesen

et al., 1999) required students to read as many pro-
nounceabl e printed nonwords as they could decode within
45 seconds. Nonwords were presented in verti-
cal lists. Internal consistency reliability using alternate-
form reliability is .94.

Text reading rate. Students in grades 2 through 6
were asked to read a series of short paragraphs that
increased in difficulty level on the GORT-3 (Wiederholt
& Bryant, 1992). Amount of time taken to read each
paragraph was recorded to provide arate measure. Internal
consistency reliability is .92.

Comprehension Reading Measures

Passage comprehension. The Passage Comprehension
subtest of the Woodcock Diagnostic Reading Battery
(Woodcock, 1998) asked students to read silently a series
of paragraphs and supply the key missing word in each
paragraph. Internal consistency reliability is .90.

Comprehension. The GORT-3 (Wiederholt & Bryant,
1992) required students in grades 2 through 6 to answer
five comprehension questions after reading each
paragraph. The questions and four multiple-choice
answers were read to the student by the tester. Internal
consistency reliability is .87.
Spelling M easures

Pseudo-spelling. This 15-item spelling test from the
Spell Read test battery (MacPhee, 1990) required students
to write the spelling of nonwords that were repeated
twice by the examiner. Reliability figures are not available
for this test.

Schonell spelling. This 100-item spelling test (Schonell
& Schonell, 1950) required students to correctly spell
each word given orally by the tester. Answers were scored
either right or wrong. Reliability figures are not available
for this test.

Verbal Aptitude Measure

Stanford-Binet vocabulary. Students were asked to
give the meaning of words from the Vocabulary subtest
of the Stanford-Binet Intelligence Scale, 4th ed.
(Thorndike et al., 1986). This subtest was used to give
an estimate of the student's verbal ability (Sattler, 1988).
Internal consistency reliability is.91.

RESULTS

Because of complexities in the design, which
allowed the control group to also receive the treatment
program, results are organized in three sections: (a)
comparisons of the treatment and control groups
during the first intervention period (pretest to posttest-
1); (b) comparisons of the treatment and control
groups after the control group also received the
intervention (pretest to posttest-2); and (c)
examination of the stability of the changesin the first
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Table 1a
Pretest and Posttest-1 Scores for Group 1 (Treatment Group)

Measure Grade 1 and 2 Grade 3 and 4 Grade 5 and 6
Pre Post-1 Gain Pre Post-1 Gain Pre Post-1 Gain
Accuracy

Letter-Word 89.9 96.3 6.4 84.7 90.2 . 88.4 93.9 5.5
SD 14.3 13.9 12.5 10.8 12.3 11.7

Word Attack 85.7 101.3 . 81.1 96.2 . 79.6 98.1
SD 8.7 12.6 9.6 6.7 10.3 8.9

GORT-3 Acc.! 87.5 97.0 . 87.9 100.3 . 86.8 96.5
SD 13.8 20.6 17.1 17.9 14.7 16.4

Comprehension

WDRB Comp.
SD

GORT-3 Comp.'
SD
Fluency

Word Effic. 87.1 91.0
SD 11.7 13.4

Ph. Decod. Eff. 84.3 93.0
SD 8.5 10.6

GORT-3 Rate' 85.5 94.5
SD 9.8 10.9
Phonological Awareness (CTOPP)

Elision 93.3 99.2
SD 11.5 11.9

Blend. Words 96.0 105.8
sD 9.2 11.4

Seg. Words' 86.5 101.0
SD 9.7 3.2

Spelling?

Pseudo-Spell 0.6 9.3 8.7 3.5 13.2 9.7 5.5 14.1 8.6
SD 1.0 4.4 2.8 1.9 3.2 1.0

Schonell Sp. 9.0 16.5 7.5 25.8 31.2 5.4 36.4 43.1 6.7
SD 8.3 8.1 10.2 9.6 15.1 11.9

Note. To be consistent with the other measures, standard scores from the GORT-3 and the CTOPP were transformed to have a mean of 100 and
standard deviation of 15.

1First-gmde students were not given these measures.
ZRaw scores.

treatment group two months after the Spell Read based standard scores as provided by the nationally
intervention was concluded (posttest-1 to posttest-2).  normed tests for all outcome measures except the two
Analyses are based on raw scores converted to age-  spelling measures.
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Pretest/Posttest-1

The outcome scores at posttest-1 provide a comparison
between the intervention group that received the Spell
Read instruction for the first eight weeks (Group 1)

and the control group that continued to receive only the
regular classroom reading instruction (Group 2). All outcome
measures were analyzed using univariate analyses of
covariance (ANCOVA) with pretest scores as
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covariates. The between-subject factors were group and
grade. Grades were combined in the following way
(grades | and 2; grades 3 and 4; and grades 5 and 6) to
make three grade units rather than six. Our interest was
in possible outcome differences among grade levels;
however, the sample size was too small to use six sepa-
rate units. The resulting number of students at each
combined grade level beginning with the lowest grade
combination was 24, 17 and 17 for Group 1, and 23, 18
and 16 for Group 2. Tables la and |b report the means,
standard deviations and gains by grade levelsfor all out-
come variables at pretest and posttest-1 for Group 1 and
Group 2, respectively.

Analyses indicate significant group differences in favor
of Group | on all posttest-1 measures except Word

Efficiency, which measures isolated word fluen-
cy. There were no significant grade effects for standard
score outcome measures and no group-by-grade inter-
actions. These results indicate that the Spell Read pro-
gram did make a significant impact at all grade levelsin
the students' phonological and phonetic decoding skills
aswell asin their reading comprehension, word and text
reading accuracy, text fluency, and spelling.
To determine the extent of the gains made by the Spell
Read-instructed group across different grades, effect
sizes based on Hedges' unbiased estimator g' were
calculated using adjusted means for the treatment and
control groups and pooled standard deviations accord-
ing to the formula by Hedges (1982) and Rosenthal
(1994). Table 2 shows the effect sizes broken down by
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the three grade units. With the exception of some of the
fluency measures, effect sizes ranged from moder-
ate to very strong across all grades. According to Cohen
(1988), an effect size of .2 is considered small, .5 is
medium and .8 or greater is large. Effect sizes were par-
ticularly large for phonetic decoding (Word Attack),
ranging from 1.67 to 2.20 for the three grade-level groups,
aswell as for the three phonological awareness measures,
which averaged .96 for grades 1 and 2, 1.35 for grades

3 and 4, and 1.56 for grades 5 and 6. Effect sizes for the
two measures of reading comprehension were also
impressive across grades, averaging 1.48 in grades 1 and
2, .73 ingrades 3 and 4, and .54 in grades 5 and 6. Word-
level reading showed moderate effect sizes across all
grades with stronger effects for word accuracy in text
reading in first through fourth grade. Finally, large effect
sizes were shown on a pseudo-spelling task.
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Because students at pretest varied in the extent to which
they showed deficient phonetic decoding skills,
ANCOVAs were computed using level of deficiency as
an additional between-subject factor with group. Students
with pretest phonetic decoding scores greater than a
standard score of 84 on the WDRB Word Attack subtest
(Mean = 91.2, SD = 5.3) were classified as mod-
erately deficient while those with a standard score of 84

or below (Mean = 76.4, SD = 6.0) were considered
severely deficient. Our interest was to determine whether
moderately and severely deficient students would respond
differently to the reading intervention, and specifically,
whether there would be any group-by-deficiency
interactions. Results indicated no significant
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group-by-deficiency interactions for any of the reading
or spelling outcome measures. These findings suggest
that the Spell Read program produced equally powerful
effects for the moderately deficient and severely defi-
cient groups.

Pretest/Posttest-2

Following posttest-1, Group 1 no longer received the
Spell Read instruction, while Group 2 was given 31 hours
of Spell Read. To determine whether differ-
ences remained between Group 1 and Group 2 after Spell
Read instruction had also been given to Group 2, posttest-
2 outcome variables were analyzed. Tables 3a and 3b
report the means, standard deviations, and gains for all
outcome variablesin Group 1 and 2, respectively, across
grade units on the pretest and on posttest-2 measures.
As with the pretest-to-posttest-1 variables, all outcome
measures were analyzed using ANCOVA with pretest
scores as covariates. The between-subject factors were
group and grade, with grade combined to make three
grade units as before.

Results show no significant group differences at
posttest-2, indicating that Group 2 students showed a
similar growth in their reading abilities when they too
completed seven weeks of Spell Read instruction. There
were no significant grade effects except on two of the
fluency measures (Phonetic Decoding Efficiency and
GORT-3-Rate) and no group-by-grade interactions
except on WDRB Comprehension F(2,107) = 3.3, p <
.04. The interaction effect on comprehension was due
to the better performance by the Grade | and 2 stu-
dents in Group | over those in Group 2. The first and
second graders in Group 2 obtained comprehension
standard scores at posttest-2 that were equivalent to the
gains made by the first and second gradersin Group |
after treatment at posttest-1. However, Group | contin-
ued to accelerate their reading comprehension after
treatment was completed at posttest-1 so that their
posttest-2 scores were significantly higher than the
Group 2 scores.

Posttest-1 to Posttest-2 (Group 1)

The test results of Group 1 at posttest-2 provided an
opportunity to determine whether the growth shown by
the intervention group at posttest-1 was sustained after
the Spell Read program had been discontinued for
approximately two months. A series of repeated-
measures ANOVASs with time (posttest-1 vs. posttest-2)
as the within factor and grade level (grades 1 and 2 vs.
grades 3 and 4 vs. grades 5 and 6) as the between fac-
tor were carried out with each of the phonological and
reading-related measures. Growth in standard scores was
statistically significant for al the phonological measures,
and for all the reading measures except the GOR'r-3
measures and the TOWRE Phonetic Decoding

Efficiency (F(I, 5 4) = 3.3, p < .0 7). There were no
simple grade effects. There were also no significant time-
by-grade interactions except the GORT-3 Comprehension
(F(1,40) = 5.6, p < .01), which was due to the greater
improvement by the grade 5 and 6 students during the
posttest-1 to posttest-2 phase.

Although not all the measures showed standard score
gains, the fact that none of the scores demonstrated a
significant decline is noteworthy because raw scores
must continue to increase in order for standard scores to
remain even at the same level as previously obtained.
These findings suggest that the standard score gains made
during training were either sustained or improved upon
during the two months following the intervention.

To determine whether the growth from posttest-I to
posttest-2 for Group | students was affected by their
deficiency status based on their pretest phonetic decoding
scores, repeated-measures analyses with time (posttest-
1 vs. posttest-2) as the within factor and defi-
ciency (severe vs. moderate) as the between-subject
factor were carried out. Again, all the phonological and
reading measures except the three GORT-3 meas-
ures showed significant standard score growth from the
end of treatment to two months later. A significant
interaction was found between deficiency and time for
the CTOPP Elision F(1,55) = 4.5, p < .04. Otherwise the
performance of the severely deficient students, while
lower than the performance of the moderately defi-
cient students, proceeded across time in parallel fash-
ion. On Elision, the scores of the moderately deficient
students showed significantly greater increase from
posttest-1 to posttest-2 than those of the severely defi-
cient students when there was no continuing Spell Read
instruction.

Teacher Effects

To determine whether teacher assignment was a fac-
tor in student performance, ANCOVASs with teacher as
the between-subject factor were performed using the
posttest-1 reading scores of the intervention group (Group
1) as outcome measures and pretest scores as covariates.
Results showed no significant effects for teacher on any
of the reading variables, indicating that the one teacher
who was certified did not have higher-

performing students than the three teachers who were
not certified.

DISCUSSION
The results of the present study indicate that a phono-
logically based reading instruction program delivered
in small groups (3-5) can significantly impact the phonet-
ic and word-level reading skills as well as the reading
comprehension skills of deficient readersin first through
sixth grade. With the exception of isolated word fluency,
the group that received 35 hours of Spell
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Read instruction performed significantly better than a
matched no-treatment control group on a wide variety
of outcome measures including phonological awareness
and phonetic decoding tasks, reading accuracy, compre-
hension and spelling. Perhaps most impressive was the
extent of the gains by the Spell Read-instructed group
after only eight weeks, as indicated by the large effect
sizes on many of the outcome measures.

One of the concerns about using a small-group delivery
format has been the scarcity of evidence for its effective-
ness compared to one-on-one tutoring, particularly for
students beyond the second grade (Pikulski, 1994).
Although this study did not directly compare small groups
and individual tutoring by manipulating this vari-
able, the effect sizes in the current study using a small-
group reading intervention typically equaled or exceeded
those reported for one-to-one tutoring by Wasik and
Slavin (1993) and Elbaum, Vaughn, Hughes and M oody
(2000). They also compare favorably with effect sizes
reported by Swanson (1999) from a meta-analysis of
instructional research with samples of children and ado-
lescents with learning disabilities in the domains of word
recognition and reading comprehension.

Wasik and Slavin (1993) reviewed outcomes for one-
to-one tutoring in five different instructional programs
with at-risk first graders. Unfortunately, many of the
outcome measures used to evaluate one of the most well-
known programs, Reading Recovery, were not
standardized reading measures as used in the current
study. Hence attempts to compare effect sizes are diffi-
cult. One study by Pinnell, Lyons, DeFord, Bryk, and
Seltzer (1994) that evaluated Reading Recovery did
include standardized measures. The authors found an
effect size of .51 on the Woodcock Reading Mastery Test
and .19 on the Gates-MacGinitie. Another popular one-
to-one tutoring program, Success for All, reported in
several studies by Wasik and Slavin (1993), yielded end-
of-year effect sizes on the Woodcock L etter-Word test
of .42 for first grade, .39 for second grade and .57 for
grade 3. In a meta-analysis of research between 1975
and 1998 on one-to-one tutoring of poor readersin grades
1to 6, Elbaum et al. (2000) reported a mean weighted
effect size for reading outcome measures of .41 for 42
independent samples of students from 29 studies. Sixteen
of these samples were Reading Recovery inter-
ventions, which typically have shown the highest effect
sizes for individual tutoring, although they are restricted
to first grade. Swanson (1999) found that the prototypical
intervention study yielded an effect size of .62 on
standardized tests of word recognition and .45 for
reading comprehension. In our study, effect sizes across
grades for word recognition averaged .54 on the
Woodcock letter-word and .75 on the GORT-3 word
accuracy, with comprehension effect sizes of .91 on the

Woodcock passage comprehension and .92 on the GORT-
3 passage comprehension.

In many studies effect sizes were based on compar-
isons between reading outcomes of individuals who
received special instruction via one-on-one tutoring
versus those who received the typical classroom
instruction. This was the case in this study, except the
comparison was special instruction given in small groups
rather than one on one. This means that at least some of
the positive effects attributed to the treatment program
may be due to increased opportunities for individual
attention rather than to program character-
istics in the treatment condition. We concede that this
may be the case although we were careful to control
other factors such as similar amounts of reading
instruction time. We also think that the significant standard
score gains made by students over the course of the
treatment make it unlikely that attention alone could be
responsible for the increased reading skills of the poor
readers in this study.

A clear advantage of the current approach is that the
small-group intervention was implemented not only at
the early grade levels, but extended through the sixth
grade. Absence of group-by-grade interactions at
posttest-l indicates that growth in reading skills as a
result of the present intervention were not grade spe-
cific. As might be expected with a phonologically based
program, growth in phonetic decoding and phonolog-
ical awareness was strong across all grade levels. Also
encouraging was the positive growth in reading com-
prehension ranging from .5 to 1.5 standard deviations
in a short period of eight weeks. As indicated in the
report by Snow et al. (1998), phonological awareness
training typically does not extend its effects to com-
prehension. Although Spell Read emphasizes the
importance of acquiring phonological and word-level
skillsin its reading program, text reading and compre-
hension are also an integral part of each session, which
may have led to the better results for comprehension in
this study. In addition, there is a strong oral tradition in
Newfoundland where this study took place, despite the
low literacy rate. Students in this study had average
verbal ability so that once the decoding and word-level
deficiencies were addressed, they may have been better
able to show comprehension gains. The only reading
skill that did not show significant growth during the
intervention time, when compared to the control group,
was reading fluency as measured by speeded reading
of isolated words. When words were read in text,
evidence of fluency growth was stronger, particu-
larly for the first and second and fifth and sixth graders
although standard scores still fell below average. As sev-
eral studies have reported, reading fluency is one of the
more difficult reading skills in which to effect change
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quickly because fluent reading requires a large vocabu-
lary of words that are read automatically (Ehri & Wilce,
1983; Manis, 1985; Rashotte, Torgesen, & Wagner, 1997;
Torgesen, Rashotte, & Alexander, in press). In the current
study, eight weeks was clearly too short atime for many
of the students to sufficiently improve the extent of their
sight vocabulary to have a significant impact on fluency
measures. The Spell Read program typically requires 50-
60 hours for completion com-
pared to the 31-35 hours provided in the present study.
Although spelling was not the main focus of the Spell
Read program, it was measured to determine if there
were changes in this dimension as a result of the read-
ing instruction. Most training studies report that spelling
improves when phonological and word read-
ing skills increase although the extent of the increase
may depend on the kind of spelling measure used. Lovett
and Steinbach (1997) noted that spelling gains were better
detected on nonword measures that allow alternative,
acceptable spelling patterns than on real-
word standardized measures. Our findings support these
observations. In our study, the intervention group showed
large gains across all grades (effect sizes of 2.88, 3.64
and 2.65) on a pseudo-spelling task that involved the
spelling of nonsense words. On the Schonell spelling
task that requires the spelling of real words, although
gains were fairly strong for first and second graders
(effect size of .75), they quickly tapered off at the higher
grades with an effect size of only .03 for the fifth and
sixth graders. The poorer performance on the Schonell
by the fifth and sixth graders in the intervention group
may have been due to a couple of factors. First, at pretest
their scores were both lower and considerably more
variable than those of the control group. Second, as
implied by Lovett and Steinbach (1997), the words given
to students in higher grades include many more irregular
spellings, so attempts to spell by sounding out words do
not necessarily lead to more correct responses.
Although the posttest-1 results indicate that the pos-
itive growth in reading for the intervention group was
not limited to one or two grades, it was also important
to determine whether the growth was unduly influ-
enced by the degree to which the students were defi-
cient readers prior to intervention. While students did
vary considerably in their reading deficiencies at
pretest, comparisons between moderately and severely
deficient students based on their initial weak decoding
skills showed that both groups responded similarly to
the interventions. That is, although the moderately
deficient students started higher on all measures and
ended higher than the severely deficient students, both
intervention groups performed significantly better than
the control groups.

A question of interest, particularly when an instruc-
tional program leads to improved reading skills as
demonstrated in this study, is what happens to those skills
when the instruction is withdrawn. For Group 1, even
after the reading intervention had been stopped for two
months, there was significant continued improvement of
two to three standard score points on most reading
outcome variables except the GORT-3 measures where
performance tended to remain stable. The slowed
improvement on the GORT-3 rate and accuracy measures
appeared to be the result of a slight decline in the
performance of the severely deficient stu-
dents when they no longer had the continued support of
the intervention program.

It is remarkable that these were the only measures to
show decline for the severely deficient students because
none of the students completed the prescribed three
phases of the Spell Read program due to time con-
straints. The more typical finding with severely disabled
children receiving public school interventions is a lack
of standard score improvement on reading tasks relative
to normal readers (Hanushek, Kain, & Rivkin, 1998;
McKinney, 1990; Zigmond, 1996). It is also interesting
that the only follow-up tasks that showed signs of per-
formance decline for the deficient students were tasks
that involved speed (if you concede that the accuracy
measure on the GORT-3 involves reading under time
pressure and hence is affected by speed). We can only
speculate as to why rate of growth on these tasks slowed
after the intervention had been withdrawn for a couple
of months. One possible reason is that without the
intervention support, students received little opportuni-
ty to read text orally in the classroom as they had in the
small-group treatment program. For the severely defi-
cient students with fewer reading skills, this absence of
continued oral reading had greater impact.

One of the implications of the results of the present
study is that a group-delivered instructional program
can be successful in alow economic school environ-
ment with many reading impaired students. A reason-
able question is whether it can be financially feasible.
In the current study the three instructional teachers
saw four groups of first- through sixth-grade students
per day (plus one group each of kindergartners who
were not included in the present study) while the
supervisor saw two groups. Each group averaged
around four students, so a total of 68 students were
seen daily for 50 minutes during the first eight-week
intervention. If the reading program had been delivered
at one of the Spell Read centers, costs would have
been $40 per hour per student. Applying these rates
to the present project, the cost per student for 35 hours
would be $1,400. This amount is probably close to the
actual costs in the current project due to expenses

Page 14



involved in flying in and housing trainers, testers, sup-
plies, and a supervisor at the research site. However,
thereis areal potential for lowering these costs with a
school-based delivery of the reading program. For
example, if children were seen in groups of four and a
instructor (paraprofessional) were paid $12 per hour, the
cost per student would be $3.00 for each hour of
instruction. The cost for 35 hours of instruction would
be $105 per student. Even if the paraprofessional were
paid two hours a day for planning and transition time, if
he/she taught four groups a day, the cost for 35 hours of
instruction would be approximately $158. These estimates
do not include costs related to administra-

tion, supervision, training or materials, but they are
nominal when amortized over time and compared to
teacher wage costs. Actual costs would depend on the
area of the country and the going rate to hire parapro-
fessionals. The present results indicated no significant
reading-outcome differences among the four instruc-
tors, only one of whom was a certified teacher. Although
we cannot generalize these results to all non-

certified instructors, in this study the noncertified teachers
who were sufficiently trained in the instruc-

tional method were able to effectively improve the reading
skills of poor readers. Since alarge part of the cost to
schools to improve students' reading scores involves
hiring extra teachers, this aspect, coupled with a group
intervention approach, makes programs like Spell Read
economically appealing.

REFERENCES

Adams, M. J. (1990). Beginning to read: Thinking and learning
aboutprint. Cambridge, MA: MIT Press.

Allington, R., & McGill-Franzen, A. (1989). School response to
reading failure: Chapter 1 and special education students in grades
2,4, & 8. Elementary School foumal, 89, 529-542.

Bradley, L., & Bryant, P. E. (1985). Rhyme and reason in reading
and spelling. Ann Arbor: University of Michigan Press.

Brown, 1. S,, & Felton, R. H. (1990). Effects of instruction on
beginning reading skillsin children at risk for reading disability.
Reading and Writing. An Interdisciplinary loumal, 2, 223-24 1.

Byrne, B., & Fielding-Barnsley, R. (1993). Evaluation of a pro-
gram to teach phonemic awareness to young children: A 1-year follow-
up. foumal of Educational Psychology, 85, 104-1 1 1.

Chall, J. S. (1989). Learning to read: The great debate twenty
years later. A response to "Debunking the great phonics myth." Phi
Delta Kappan, 71, 521-538.

Cohen, J. (1988). Statistical power analysis for the behavioral sci-
ences (2nd ed.). New York: Academic Press.

Cozby, P. C. (1997). Methods in behavioral research, sixth edition.
Mountain View, CA: Mayfield Publishing Company.

Ehri, L. C. (1998). Grapheme-phoneme knowledge is essential for
learning to read words in English. In J. Betsala& L. Ehri (Eds.),
Word recognition in beginning reading (pp. 3-40). Mahwah, NJ:
Lawrence Erlbaum Associates, Inc.

Ehri, L. C., & Wilce, L. S. (1983). Development of word identi-
fication speed in skilled and less skilled beginning readers. foumal
of Educational Psychology, 75, 3-18.

Elbaum, B., Vaughn, S., Hughes, M. T., & Moody, S. W. (2000).
How effective are one-to-one tutoring programs in reading for ele-
mentary students at risk for reading failure? A meta-analysis of the
intervention research. Journal of Educational Psychology, 92, 605-
619.

Felton, R. H. (1993). Effects of instruction on the decoding skills
of children with phonological -processing problems. Journal orleaming
Disabilities, 26, 583-589.

Fletcher, J. M., Shaywitz, S. E., Shankweiler, D. P, Katz, L.,
Liberman, 1. Y., Stuebing, K. K., Francis, D. J., Fowler, A. E., &
Shaywitz, B. A. (1994). Cognitive profiles of reading disability:
Comparisons of discrepancy and low achievement definitions. Journal
of Educational Psychology, 86, 6-23.

Foorman, B. R., Francis, D. J., Fletcher, J. M., Schatschneider, C.,
& Mehta, P. (1998). The role of instruction in learning to read:
Preventing reading failure in at-risk children. Journal of Educational
Psychology, 90, 37-55.

Francis, D. J., Shaywitz, S. E., Stuebing, K. K., Shaywitz, B. A.,
& Fletcher, J. M. (1996). Developmental lag versus deficit models
of reading disability: A longitudinal, individual growth curves analy-
sis. Journal of Educational Psychology, 88, 3-1 7.

Gottfried, A. W. (1985). Measures of socioeconomic status in child
development research: Data and recommendations. Merrill-

Palmer Quarterly, 31, 85-92.

Hatcher, P, Hulme, C., & Ellis, A. W. (1994). Ameliorating early
reading failure by integrating the teaching of reading and phono-
logical skills: The phonological linkage hypothesis. Child
Development, 65, 41-57.

Hanushek, E. A., Kain, J. F., & Rivkin, S. G. (1998). Does special
education raise academic achievement for students with disabilities?
Working Paper No. 6690. Cambridge, MA: National Bureau of
Economic Research.

Hedges, L. V. (1982). Estimation of effect size from a series of
independent experiments. Psychological Bulletin, 92, 490-499.

Hiebert, E. H., Colt, J. M., Catto, S. L., & Gury, E. C. (1992).
Reading and writing of first-grade students in a restructured Chapter
1 program. American Educational Research Journal, 29, 545-572.

Hollingshead, A. B. (1975). Four Factor index of social status.
Unpublished manuscript. Yale University, Department of Sociology.

Kennedy, M. M., Birman, B. F., & Demaline, R. E. (1986). The
effectiveness of Chapter 1 services. Washington, DC: U.S. Department
of Education, Office of Educational Research and Improvement.

Leslie, L., & Allen, L. (1999). Factors that predict success in an
early literacy intervention project. Reading Research Quarterly, 34,
404-424.

Liberman, 1. Y., Shankweiler, D., & Liberman, A. M. (1989). The
alphabetic principle and learning to read. In D. Shankweiler & I.Y.

Liberman (Eds.), Phonology and reading disability: Solving the
readingpuzzle (pp. 1-33). Ann Arbor: University of Michigan Press.

Lovett, M. W,, Borden, S. L., Lacerenza, L., Benson, N. J.,, &
Brackstone, D. (1994). Treating the core deficits of developmental
dyslexia: Evidence of transfer of learning after phonologically-
and strategy-based reading training programs. Journal of Educational
Psychology, 30, 805-822.

Lovett, M. W., & Steinbach, K. A. (1997). The effectiveness of
remedial programs for reading disabled children of different ages:
Does the benefit decrease for older children? Learning Disability
Quarterly, 20, 189-210.

MacPhee, K. (1990). Phonological auditory assessments.
Unpublished tests, Spell Read PA.T.®, Charlottetown, PEI.

Manis, F. R. (1985). Acquisition of word identification skillsin
normal and disabled readers. Journal of Educational Psychology, 77,
78-90.

Page 15



McKinney, J. D. (1990). Longitudinal research on the behav-
ioral characteristics of children with learning disabilities. In J. Torgesen
(Ed.), Cognitive and behavioral characteristics orchildren with learning
disabilities (pp. 115-138). Austin, TX: Pro-Ed.

Olson, R. K., Wisg, B., Ring, J., & Johnson, M. (1997). Computer-
based remedial training in phoneme awareness and phonological
decoding: Effects on the post-training development of word
recognition. Scientiflc Studies arreading, 1, 235-254.

O'Shaughnessy, T. E., & Swanson, H. L. (2000). A comparison of
two reading interventions for children with reading disabilities. fournal
of Learning Disabilities, 33, 25 7-277.

Pikulski, J. J. (1994). Preventing reading failure: A review of five
effective programs. The Reading Teacher, 48, 30-39.

Pinnell, G. S., Lyons, C. A., DeFord, D. E., Bryk, A. S., & Seltzer,
M. (1994). Comparing instructional models for the literacy educa-
tion of high-risk first graders. Reading Research Quarterly, 29, 8-39.

Rashotte, C. A., Torgesen, J. K., & Wagner, R. K. (1997,
September). The fluency problem in the remediation or disabled read-
ers: Beyond accuracy. Paper presented at the annual meeting of the
International Association for Dyslexia, Florida Branch, Miami.

Rosenthal, R. (1994). Parametric measures of effect size. In H.
Cooper & L. V. Hedges (Eds.), The handbook orresearch synthe-
sis (pp. 231-244). New York: Russell Sage Foundation.

Sattler, J. M. (1988). Assessment of children (3rd ed.). San Diego,
CA:J. M. Sattler.

Schonell, F. J., & Schonell, F. E. (1950). Diagnostic and attain-
ment testing. London, Edinburgh: Oliver and Boyd. Reproduced in:
Newton, M. J., & Thomson, M. E. (Eds.), Aston index: a classroom
test for screening and diagnosis of language difficulties (pp. 55-60).
Cambridge: Learning Development Aids, 1982.

Share, D. L., & Stanovich, K. E. (1995). Cognitive processes in
early reading development: Accommodating individual differ-
ences into a model of acquisition. Issues in Education: Contributions
from Educational Psychology, 1, 1-57.

Shaywitz, S. E., Escobar, M. D., Shaywitz, B. A., Fletcher, J. M.,
& Makuch, R. (1992). Evidence that dyslexia may represent the lower
tail of a normal distribution of reading ability. The New England
Journal of Medicine, 326, 145-1 50.

Slavin, R. E. (1998). Reading by nine: What will it take? Peabody
Journal of Education, 73, 68-80.

Snow, C. E,, Burns, M. S., & Griffin, P. (1998). Preventing read-
ing difficultiesin young children. Washington, DC: National Academy
Press.

Stanovich, K. E. (1986). Matthew effects in reading: Some con-
seguences of individual differences in acquisition of literacy. Reading
Research Quarterly, 21, 360-407.

Stanovich, K. E., & Siegel, L. S. (1994). The phenotypic per-
formance profile of reading-disabled children: A regression-based
test of the phonological-core variable-difference model. Journal of
Educational Psychology, 86, 24-53.

Swanson, H. L. (1999). Reading research for students with LD:
A meta-analysis of intervention outcomes. Journal of Learning
Disabilities, 32, 504-532.

Taylor, B. M., Short, R. A., Frye, B. J., & Shearer, B. A. (1992).
Classroom teachers prevent reading failure among low-achieving
first-grade students. Reading Teacher, 45, 592-597.

Thorndike, R. L., Hagen, E. P, & Sattler J. M. (1 986). Stanford-
Binet Intelligence Scale: Fourth edition. Chicago: Riverside Publishing.

Torgesen, J. K. (1998a). Instructional interventions for children
with reading disabilities. In B. K. Shapiro, P. J. Accardo, & A. J.
Capute (Eds.), Specific reading disability: A view of the spectrum
(pp. 197-220). Parkton, MD: York Press.

Torgesen, J. K. (1998b). Catch them before they fall. American
Educator, 22, 32-39.

Torgesen, J. K. (2000). Individual differencesin response to early
interventions in reading: The lingering problem of treat-
ment resisters. Leaming Disabilities Research & Practice, 15, 55-64.

Torgesen, J. K., Rashotte, C. A., & Alexander, A. (in press).
Prevention and remediation of reading fluency problems. In M. Wolf
(Ed.), Time, fluency and dyslexia. Timonium, MD: York Press.

Torgesen, J. K., Wagner, R. K., & Rashotte, C. A. (199 7). The
prevention and remediation of severe reading disabilities: Keeping
the end in mind. Scientific Studies of Reading, 1, 217-234.

Torgesen, J. K., Wagner, R. K., & Rashotte, C. A. (1999). Test of
Word Reading Efficiency. Austin, TX: Pro-Ed.

Torgesen, J. K., Wagner, R. K., Rashotte, C. A., Rose, E.,
Lindamood, P., Conway, T., & Garvan, C. (1999). Preventing reading
failure in young children with phonological processing disabilities:
Group and individual responses to instruction. Journal of Educational
Psychology, 91, 1-15.

Vellutino, F. R., Scanlon, D. M., Sipay, E. R., Small, S. G., Pratt,
A., Chen, R., & Denckla, M. B. (1996). Cognitive profiles of difficult-
to-remediate and readily remediated poor readers: Early intervention
as a vehicle for distinguishing between cognitive and experiential
deficits as basic causes of specific reading dis-
ability. Journal of Educational Psychology, 88, 601-638.

Wagner, R. K., Torgesen, J. K@, & Rashotte, C. A. (1999).
Comprehensive Test of Phonological Processing. Austin, TX: Pro-
Ed.

Wasik, B. A. (1998). Volunteer tutoring programs in reading: A
review. Reading Research Quarterly, 33, 266-291.

Wasik, B. A., & Slavin, R. E. (1993). Preventing early reading
failure with one-to-one tutoring: A review of five programs. Reading
Research Quarterly, 28, 178-200.

Whitehurst, G. J., & Lonigan, C. J. (1998). Child development
and emergent literacy, Child Development, 69, 848-872@

Wiederholt, J. L., & Bryant, B. R. (1 992). Gray Oral Reading
Test - 3. Austin, TX: Pro-Ed.

Woodcock, R. W. (1998). Woodcock Diagnostic Reading Battery.
Itasca, IL: Riverside Publishing.

Zigmond, N. (1996). Organization and management of general
education classrooms. InD. L. Speece & B. K. Keogh (Eds.), Research
on classroom ecologies (pp. 163-190). Mahwah, NJ: Lawrence Erlbaum
Publishers.

The research reported in this manuscript was supported by the
Government of Newfoundland and Labrador Department of Education
and by grant number HD30988 from the National Institute of Child
Health and Human Development.

Questions regarding the manuscript should be sent to: Carol A.
Rashotte, Department of Psychology, Florida State University,
Tallahassee, FL 32306-1270, e-mail: crashott@psy.fsu.edu, fax:
(850) 644-7739.

Page 16



