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AN EXAMINATION OF THE EVIDENCE-BASED

LITERACY RESEARCH IN DEAF EDUCATION

Read and Write—or Fail
Literacy skills are essential to success
in today’s technological society. Every-
day examples of these skills include ac-
cessing the Internet and sending and
receiving e-mail; reading instructional
manuals for the workplace, comput-
ers, or cars; following directions at
work, for travel, or for taking medica-
tions; and reading the newspaper or
enjoying a magazine or book. Literacy
is also the key to functioning effec-
tively in school. For most individuals,
reading proficiency begins in early
childhood, advances with formal read-
ing instruction in school, and contin-
ues to increase as the result of quality
educational, social, and recreational

experiences throughout one’s lifetime
(Chall, 1996). Without well-developed
literacy skills, students cannot partici-
pate fully in classroom learning. They
are at much greater risk for school
failure and lifelong problems with
employment, social adjustment, and
personal autonomy (Moats, 2000).
Consequently, individuals who strug-
gle to read and write are much more
likely than literate people to drop out
of school, go to prison, or struggle to
find and keep meaningful, satisfying
work (Cramer & Ellis, 1996).

Literacy skills are also vital at a na-
tional level. Countries that are success-
ful at instilling strong literacy skills in
their citizens are in a better position to
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meet the economic challenges of op-
erating in a global information-based
economy. Simultaneously, citizens
with strong literacy skills are better
prepared to address today’s complex
educational, social, economic, and
political issues. Finally, a population
with strong literacy skills enables a
country to better meet the complex
social challenges it faces. For exam-
ple, strong literacy skills are linked to
better health outcomes for individu-
als (Berkman et al., 2004). Simultane-
ously, a highly literate population will
be better able to participate in deter-
mining how best to allocate scarce na-
tional resources among competing
priorities, such as education, health,
transportation, the environment, de-
fense, and social programs.

The importance of literacy has
been highlighted by the National
Reading Panel (NRP), which was con-
vened in 1997 in response to a con-
gressional directive to review the
scientific literature and to determine
the most effective ways to teach chil-
dren and youth to read. The NRP is-
sued its report, and a summarizing
document titled Put Reading First:
The Research Building Blocks for
Teaching Children to Read was devel-
oped and disseminated (National In-
stitute for Literacy, 2001). These
findings were then incorporated into
the No Child Left Behind Act of 2001
(Pub. L. No. 107-110). NCLB empha-
sizes the development of literacy as
well as school systems’ accountability
for student outcomes. School person-
nel are required to demonstrate that
all students are reading at or above
grade level by the end of the third
grade, and that they continue to make
adequate yearly progress in subse-
quent years.

The NRP and NCLB support read-
ing instruction based on “scientifically
based research,” which is defined as
“rigorous, systematic, and objective

procedures to obtain valid knowledge,
which includes research that is evalu-
ated using experimental or quasi-
experimental designs, preferably
with random assignment” (Slavin,
2002, p. 15). The problem for admin-
istrators, educators, and families who
work or live with students who are
deaf or hard of hearing is the paucity
of scientifically based literacy research
available for establishing research-
based methods of instruction. Unlike
the other areas of special education,
which address conditions often re-
ferred to as high-incidence disabilities
(e.g., learning disabilities), and unlike
general education, the field of deaf
education does not have a large body
of empirically based experimental re-
search to draw upon to establish re-
search-based methods for ensuring
that every student with a hearing loss
becomes a literate adult. Compound-
ing the challenge of meeting the liter-
acy goals of NCLB are the ongoing
difficulties experienced by students
who are deaf or hard of hearing in the
effort to develop reading skills. Na-
tional research on students who are
deaf or hard of hearing (e.g., Allen,
1986; Center for Assessment and De-
mographic Studies, 1991; Traxler,
2000) indicates that the average stu-
dent with a hearing loss graduates
from high school with reading com-
prehension skills at about the fourth-
grade level. Approximately 20% of
students with hearing loss (some
2,000 annually) leave school with a
reading level at or below second grade
(Dew, 1999).

Obstacles to Fluency for
Readers and Writers With
Hearing Loss
It is important to note that there are
some students who are deaf or hard
of hearing who read at grade level
(Erickson, 1987; Geers & Moog, 1989);
furthermore, there are some who be-

come successful writers (Cambra,
1994; Schirmer, Bailey, & Fitzgerald,
1999). However, for the majority of
students who are deaf or hard of hear-
ing, learning to read and write is a tor-
tuously slow and frustrating process.
Research and observation suggest a
variety of reasons why students who
are deaf or hard of hearing struggle to
become fluent readers and writers.
Five problems are often cited: ob-
structed access to the phonological
code, limited fluency at the onset of
formal schooling, inadequate literacy
experiences in early childhood, de-
layed acquisition of vocabulary, and
problems with lower-level skills.

Obstructed Access to the
Phonological Code
Hearing children learn to map the spo-
ken language they already know to the
printed words on a page. For English,
as for most languages, that mapping is
based on sound. Once children under-
stand the underlying principles of
print-sound mapping, once they “crack
the code,” they use their knowledge of
their spoken language to facilitate the
reading process (Goldin-Meadow &
Mayberry, 2001). Children who are
deaf or hard of hearing do not have
easy access to the phonological code.
Additionally, natural sign languages
such as American Sign Language (ASL)
have their own vocabularies, mor-
phologies, and syntaxes, which do not
parallel those of spoken or printed
English (Marschark & Harris, 1996).

Limited Fluency at the Onset
of Formal Schooling
Many children who are deaf or hard of
hearing begin formal schooling with
little fluency in either a spoken or a
signed language, or an awareness of
print and literacy concepts (Marschark
& Harris, 1996). Reading and writing
are considered secondary forms of ex-
pression, highly dependent on a pri-
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mary language system such as speech
or sign as a foundation for develop-
ment. Unlike their hearing peers, who
learn to read and write in a language
they already know, many students who
are deaf or hard of hearing learn to
read and write while simultaneously
learning their first language.

Inadequate Literacy
Experiences in 
Early Childhood
Children who have stimulating literacy
experiences from birth onward have
an edge when it comes to building vo-
cabulary, understanding the goals of
reading, and developing an awareness
of print and literacy concepts (Lyon,
2001). In comparison to their hearing
peers, children who are deaf or hard of
hearing do not have books read to
them as often (Paul, 1998), an activity
that has been determined to be an es-
sential component in literacy develop-
ment (Adams, 1991). In many cases,
children who are deaf or hard of hear-
ing do not have books read to them be-
cause the adults in their lives do not
feel comfortable signing, have a limited
sign vocabulary, experience difficulty
finding a comfortable way to seat the
child and hold the book to accomplish
satisfactory visual contact, or do not re-
ceive positive feedback from the child
(Paul, 1998; Stewart & Kluwin, 2001).

Delayed Acquisition 
of Vocabulary
Vocabulary is critical to reading com-
prehension. The larger the reader’s vo-
cabulary, the easier it is to make sense
of the text (Baumann & Kame’enui,
1991). Research suggests that students
who are deaf or hard of hearing experi-
ence delays in building their level of
vocabulary knowledge, have smaller
lexicons, acquire new words at slower
rates, and have a narrower range of
contexts that result in word learning
(Lederberg & Spencer, 2001). Thus, a

vicious circle is created: Impoverished
vocabularies limit reading compre-
hension, and poor reading strategies
and skills limit students’ ability to ac-
quire adequate vocabulary knowledge
from context (deVilliers & Pomerantz,
1992).

Problems With 
Lower-Level Skills
To be effective readers, individuals
need to be active, self-regulated, and
armed with a variety of strategies to
help them understand what they are
reading (Snow, 2002). Regrettably,
many students who are deaf or hard of
hearing continue to struggle with
lower-level skills, such as word recogni-
tion, syntactic parsing, and vocabulary
comprehension. As a result, they do
not develop the independent reading
strategies they need to understand
many narrative or expository texts,
such as self-questioning, activating
prior knowledge, summarizing the
main idea, constructing representa-
tional images, predicting what text will
follow, drawing inferences, monitoring
for misunderstanding, and re-reading
difficult passages of text (Andrews &
Mason, 1991; Strassman, 1992).

Meta-Analysis: Meeting the
Need for “Scientifically
Based Research”
In today’s service- and knowledge-
driven economy, in which high levels
of literacy and numeracy are required
of almost everyone to achieve a good
standard of living, there is a demand
for rigorous, sustained scientific re-
search in education (National Research
Council, 2002). Simultaneously, as pre-
viously noted, NCLB and many federal
grant programs call on educators to
use “scientifically based research” to
guide their decisions about which
teaching approaches to use. “Scien-
tifically based research” includes ex-
perimental control (or comparison)

groups, replication of results through
multiple studies, an ability to general-
ize results, rigorous standards (espe-
cially by means of peer review), and
the convergence of results between
studies (National Center for Education
Evaluation and Regional Assistance,
2003). Where strong “scientifically
based research” does not exist, it has
been suggested that researchers pro-
duce syntheses of research summariz-
ing the evidence pertaining to the
effectiveness of educational interven-
tions and approaches (Valentine &
Cooper, 2004). A common method for
integrating a body of literature is meta-
analysis. For example, the NRP sug-
gested, “First, where possible, there
should be meta-analyses of existing ex-
perimental or quasi-experimental re-
search in topic areas not addressed by
the NRP” (National Institute of Child
Health and Human Development,
2000, p. 19).

Meta-analysis is a statistical proce-
dure used to identify trends in the
statistical results of a set of existing
studies concerning the same research
problem (Glass, 1976; Rosenthal,
1978). Through such a procedure, ef-
fects, which are difficult or impossible
to discern in the original studies when
sample sizes are too small, can be
made visible, as the meta-analysis is
equivalent to a single study with the
combined size of all original studies.

Meta-analytic reviews go beyond
narrative reviews in the sense that
they are systematic and explicit, and
employ quantitative methods of analy-
sis (Rosnow & Rosenthal, 1996). Be-
cause of these features, meta-analytic
reviews are considered to provide
more thorough, comprehensive, and
precise summative evaluations that
entail greater objectivity than narra-
tive reviews. Moreover, meta-analysis
is consistent with American Psycho-
logical Association (2001) guidelines
that call for the use of effect sizes,
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which allow for an evaluation of the
practical significance of differences.
Consequently, the purpose of the re-
search for the present study was to
conduct an exhaustive review of the lit-
erature and a meta-analysis of literacy
research in the field of deaf education.

Method
General Study Search Process
We used a three-step literature search
strategy to identify pertinent studies.
First, computer searches in ERIC,
PsychINFO, the William S. Gray data-
base, and the Kraus Curriculum data-
base were conducted. The search
terms were deaf, deafness, hard of
hearing, hearing impaired, literacy,
reading, and writing. Specifically, the
terms deaf, deafness, hard of hear-
ing, and hearing impaired were each
individually cross-referenced with lit-
eracy, reading, and writing. Second,
the reference list from every identi-
fied study was reviewed. Third, man-
ual searches for articles related to
literacy and hearing loss in all issues of
the American Annals of the Deaf,
Volta Review, and Journal of Deaf
Studies and Deaf Education between
1963 and 2003 were conducted.

Specific Study 
Inclusion Criteria
For the purposes of the present
study, literacy was defined as the abil-
ity to read and write. We relied heavily
on materials made available by the
What Works Clearinghouse to guide
us. Specifically, we used the Study De-
sign and Implementation Assessment
Device (Valentine & Cooper, 2004) as a
model for the development of our own
study team’s design and implementa-
tion assessment device. One study
team member screened each article to
identify which were research studies
reporting literacy data on students
who were deaf or hard of hearing.

Each of the studies included in

our analysis had to meet five selec-
tion criteria:

1. The study had to have been
published in a peer-reviewed
journal between 1963 and 2003.
Only peer-reviewed studies were
considered. Unpublished manu-
scripts (e.g., dissertations) were
excluded.

2. Study participants had to have
been identified as students who
were deaf or hard of hearing.

3. The study sample had to have
consisted of children and youth
between ages 3 and 21 years.

4. Studies had to have provided
the necessary statistical infor-
mation for the estimation of
effect sizes (e.g., means, stan-
dard deviations, group sizes, F
values, t values, r values).

5. Studies had to have incorporated
a control group.

A total of 964 articles were re-
viewed. Of these, 516 were excluded
because they were position papers,
practitioner articles, literature reviews,
curriculum development descriptions,
or program descriptions. Another 425
were excluded because they were
studies that lacked a control group,
studies of teachers or families, qualita-
tive studies, or studies that included
individuals who were either younger
than 3 years or older than 21 years.
Three team members reviewed each
of the remaining studies to ensure that
each included a description of the in-
tervention, a control group, and data
related to literacy as a dependent vari-
able, and that each study sample was
statistically independent from those in
other studies. Because 2 of the studies
used the same sample and control
group, we were forced to eliminate 1.
This process left us with 22 studies to
review.

Each study was reviewed and coded

according to its outcome domain. In
addition, the effect size for each de-
pendent variable was calculated. The
effect size is a quantitative expression
of the magnitude of difference be-
tween the scores of the experimental
and control groups. Specifically, it is
the difference between two means
(e.g., treatment minus control) divided
by the pooled standard deviation of
the two conditions (Thalheimer &
Cook, 2002). While statistical tests of
significance tell researchers the proba-
bility of the null hypothesis, effect-size
measurements tell them the size of the
experimental effect and allow them to
compare the magnitude of experimen-
tal treatments from one experiment to
another (Thalheimer & Cook, 2002).
Effect sizes have the same meaning
across studies, even though studies use
different measures and the scores have
different score distributions (Glass,
1977). Effect size can be used to review
a set of quantitative research studies on
a particular problem or it can be used
as an aid to interpreting the results of a
single study (Wilkinson, 1999).

Generally speaking, the effect size
statistic is helpful in judging the practi-
cal significance of a research study. An
effect size of 1.0 indicates that the
treatment group mean was 1 standard
deviation higher than the control
group mean. Thus, the average par-
ticipant in the experimental group
performed at a level that was higher
than that of approximately 84% of all
participants in the control group. An
effect size of 0 indicates that the treat-
ment and control group means were
identical, which indicates that the
treatment had no effect. An effect size
of 0.2 is considered small; an effect
size of 0.5 is moderate; an effect size of
0.8 or greater is large (Cohen, 1992).

In calculating effect size estimates
for the present study, we weighted the
average scores by sample size accord-
ing to procedures recommended by
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Hedges and Olkin (1985). Weighting
was conducted because of the general
tendency of treatment effects to be in-
versely related to sample size. The for-
mula used to determine effect sizes is
provided in Appendix A.

Results
Table 1 provides a summary of the re-
viewed studies. Included are the au-
thor(s) of the study and the date of
publication, the weighted effect size,

the age range and gender composition
of the sample (as available), and a re-
search summary. In addition, for the
studies with a positive effect size, sug-
gestions for how the results of the
study may apply to educational prac-
tice are provided. Several studies are
listed more than once because multi-
ple assessments (dependent variables)
were used to examine the effectiveness
of the intervention (independent vari-
able). (In Table 2, the studies are also

listed in standard bibliographic for-
mat.) Examination of the information
provided in Table 1 reveals two impor-
tant factors:

1. No two studies examined the
same dimension of literacy (e.g.,
reading comprehension, vocab-
ulary, word recognition, writing).

2. No replications of previously
conducted studies were under-
taken.

VOLUME 150, NO. 5, 2005/2006 AMERICAN ANNALS OF THE DEAF

Age range N 
(years, (with gender Potential

Weighted unless composition applications to
effect otherwise where educational

Study size indicated) indicated) a Research summary practice

Swanson (1982) 3.311 No report 18 Naming was used for integration Rehearsal
(4 females, and retrieval of visual information.
14 males)

MacGregor & Thomas (1988) 3.152 7.9–13.1 45 Use of a computer-mediated text Explicit vocabulary
system that included text passages, instruction that
an electronic dictionary that provided includes the definition,
definitions for unfamiliar words, a a context sentence,
sentence with the unfamiliar word and the use of
used in context, and a game to computer games to
practice key vocabulary improved provide practice with
vocabulary knowledge. key vocabulary

Anken & Holmes (1977) 1.979 12.11–14.30 10 The use of “adapted classics” High-interest literature
improved word meaning.

MacGregor & Thomas (1988) 1.969 7.9–13.1 45 Use of a computer-mediated text Explicit vocabulary 
system that included text passages, instruction and the 
an electronic dictionary that provided use of computer
definitions for unfamiliar words, and games to provide
a game to practice key vocabulary practice with key
improved vocabulary knowledge. vocabulary

Akamatsu & Armour (1987) 1.829 High school 6 Direct instruction in grammatical Complementary 
principles of American Sign Language instruction in sign and 
and translation to written English translation into written 
improved spontaneous writing skills. English

Al-Hilawani (2003) 1.767 Third graders 30 Use of the key word teaching strategy The teacher 
(17 females, improved comprehension and vocabulary. discusses the story, 
13 males) teaches students to 

select key words, 
discuss events, and 
summarize passages.

Schneiderman (1995) 1.682 11.2–14.0 20 Use of communication games to teach Social-interactive 
English-language skills within the context approach to 
of meaningful social interactions promoting language 
improved writing skills. development

Al-Hilawani (2003) 1.352 Third graders 30 Use of a modified reciprocal teaching The teacher discusses
(17 females, approach improved comprehension the story and teaches
13 males) and vocabulary. students to summarize,

question, clarify, 
and predict.

Table 1

Summary of the Characteristics of the Reviewed Studies

(continued)
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Age range N 
(years, (with gender Potential

Weighted unless composition applications to
effect otherwise where educational

Study size indicated) indicated) a Research summary practice

Anken & Holmes (1977) 1.135 12.11–14.30 10 Use of “adopted classics” improved High-interest literature
paragraph meaning.

Gillespie & Twardosz (1997) 1.094 4–10 9 Evening group storybook reading to Reading stories to 
(4 females, children at a residential program had a students
5 males) positive effect on independent reading 

and interest in books.
Boyd & Vader (1972) 1.058 Average = 17.2 20 Watching videos with captions improved Use of captions

comprehension of visual information.
Calvert (1981) 0.987 6.10–8.11 16 Intensified instruction that included a low Intensified and 

student/teacher ratio and competency- competency-based 
based instruction improved the ability to instruction
recognize correct English syntax.

Akamatsu & Armour (1987) 0.966 High school 6 Direct instruction in grammatical Complementary
principles of American Sign Language instruction in sign 
and translation to written English and translation into
improved written English grammar. written English

Craig, Carr, & Latham (1964) 0.923 Second graders 20 Use of the natural language approach, Analytical grammar 
which entails the use of phrases, systems of instruction
narrative language, and controlled are less effective 
presentation and reinforcement of new than interaction in 
vocabulary, improved written language meaningful situations.
better than analytical grammar 
approaches (e.g., the Fitzgerald Key) did.

Walker, Munro, & Richards (1998)0.890 9–18 30 Inferential strategy training (e.g., Explicit inferential
(15 females, cause-and-effect relationships, strategy instruction
15 males) predicting outcomes) improved 

reading comprehension.
MacGregor & Thomas (1988) 0.861 7.9–13.1 45 Use of a computer-mediated text system Explicit vocabulary 

that included text passages, an electronic instruction and 
dictionary that provided definitions for vocabulary practice
unfamiliar words, and a game to practice 
key vocabulary improved vocabulary 
knowledge.

Mander, Wilton, Townsend, & 0.743 Average = 7.6 7 (3 females, A word processing program was used to Use of a word 
Thomson (1995) 4 males) improve spelling accuracy. processing program
Akamatsu & Armour (1987) 0.725 High school 6 The process of having students transcribe Multiple exposures to 

2-to-3-minute videotapes of a person content through sign 
signing a story in English word order, and written English
revise their summaries, and respond to 
questions about the stories increased 
comprehension.

Andrews & Mason (1986) 0.693 5–8 23 Reading simple storybooks (7–8 pages) Reading to students, 
with a picture and 2 or 3 words per page discussion of stories, 
and corresponding manual signs for each rehearsal of reading 
word, along with 50 drill cards that had words and stories
printed words on one side and a 
corresponding manual sign on the 
other side, improved pre-reading 
print knowledge.

Dale (1979) 0.628 Average = 10.3 5 The effect of education in a general Support to the general 
education setting with intensive support education teacher and 
from a trained teacher of the deaf supplemental work on
improved word recognition skills. conversation skills, 

reading practice, and 
daily interaction with 
the family using 
home-school 
notebooks
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Age range N 
(years, (with gender Potential

Weighted unless composition applications to
effect otherwise where educational

Study size indicated) indicated) a Research summary practice

Calvert (1981) 0.491 6.10–8.11 16 Direct instruction in sight words and key Direct instruction in 
words in stories, instruction in sight words, explicit 
morphologic analysis and use of context instruction in key 
clues to figure out word meaning, and words, morphologic 
intensified reading instruction improved instruction, instruction 
vocabulary. in using context clues, 

and intensified 
reading instruction

Walker et al. (1998) 0.453 9–18 30 Explicit reading comprehension strategy Explicit reading 
(15 females, training (e.g., locating details, story comprehension 
15 males) grammar) improved reading strategy instruction

comprehension.
Calvert (1981) 0.430 6.10–8.11 16 Direct instruction in referent words and Direct instruction

phrases in sentences (e.g., pronouns, in referent words
adverbs, conjunctions), along with an and phrases in
intensified reading program and direct sentences, and
vocabulary instruction, improved the intensified reading
ability to identify correct phrases or instruction
words when presented with 
incomplete sentences.

Calvert (1981) 0.388 6.10–8.11 16 Intensified reading instruction improved Intensified reading 
performance in answering questions instruction
about short reading passages.

Calvert (1981) 0.329 6.10–8.11 16 Intensified reading instruction improved Intensified reading 
reading comprehension. instruction

Braden, Shaw, & Grecko (1991) 0.294 7.3–11.6 48 Use of computer-assisted instruction Use of computers for
practice activities improved reading. reading practice 

activities
Schirmer & Winter (1993) 0.284 10.11–16.00 24 Use of thematic organizers had a Pre-reading activities

(10 females, beneficial effect on comprehension. need to engage  
14 males) students in thinking 

about the topic and 
provide direction for 
applying this 
knowledge to the 
actual reading.

Calvert (1981) 0.216 6.10–8.11 16 Intensified reading instruction improved Intensified reading 
knowledge of syntax. instruction

Calvert (1981) 0.201 6.10–8.11 16 Intensified reading instruction improved Intensified reading 
spelling. instruction

Braden, Booth, Shaw, Leach, 0.123 Average = 14.5 33 Use of telecommunication conversations Use of e-mail, chat 
& MacDonald (1989) improved language skills. rooms, and the 

Internet
Birch & Stuckless (1963) 0.121 Average = 10.3 52 Use of programmed language improved Systematic syntax 

(23 females, understanding of comparative adjectives instruction
29 males) (e.g., “colder than . . .”).

Birch & Stuckless (1963) 0.105 Average = 10.3 52 Use of programmed language improved Systematic syntax 
(23 females, understanding of predicate nominatives instruction
29 males) (e.g., “A dog is an animal”).

Ensor & Koller (1997) 0.101 Average = 16.9 20 Repeated reading of the same passage Use of repeated 
(7 females, for 15 minutes for 3 days improved reading
13 males) word recognition.

Braden et al. (1989) 0.098 Average = 14.5 33 Use of telecommunication conversations Use of e-mail, chat 
improved reading skills. rooms, and the 

Internet
Ensor & Koller (1997) 0.091 Average = 16.9 20 Repeated reading of the same passage Use of repeated 

(7 females, for 15 minutes for 3 days improved reading
13 males) reading comprehension.

(continued)
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Age range N 
(years, (with gender Potential

Weighted unless composition applications to
effect otherwise where educational

Study size indicated) indicated) a Research summary practice

Mander et al. (1995) 0.081 Average = 7.6 7 Use of a word processing program Use of word 
(3 females, improved clarity of wording in writing. processing program

4 males)
Schirmer & Winter (1993) 0.052 10.11–16.00 24 Students used a textual schema for Use of well-formed 

(10 females, comprehension processing while reading stories and novels
14 males) narrative text.

Braden et al. (1989) 0.000 Average = 14.5 33 Use of telecommunication conversations 
had no differential effect on reading.

Robbins & Hatcher (1981) 0.000 9–12 36 Word training had no differential effect 
(18 females, on sentence comprehension.
18 males)

Wauters, Knoors, Vervloed, –2.203 Average = 8.4 14 Word recognition ability improved when 
& Aarnoutse (2001) speech-only training was used, as well as 

when training included speech paired 
with sign.

Birch & Stuckless (1963) –0.263 Average = 10.3 52 Use of programmed language did not 
(23 females, positively affect students’ ability to 
29 males) develop sentences.

Mander et al. (1995) –0.280 Average = 7.6 7 Use of a word processing program did not 
(3 females, positively affect students’ grammar skills.
4 males)

Calvert (1981) –0.288 6.10–8.11 16 Intensified reading instruction did not 
positively affect students’ ability to imitate 
grammatically correct sentences.

Birch & Stuckless (1963) –0.319 Average = 10.3 52 Use of programmed language did not 
(23 females, positively affect students’ ability to use verbs.
29 males)

Calvert (1981) –0.326 6.10–8.11 16 Intensified reading instruction did not 
positively affect students’ grammatical
language skills.

Braverman & Hertzog (1980) –0.326 8–20 187 Caption rate (60, 90, 120 words per minute) 
(92 females, did not affect reading comprehension.

95 males)
Mander et al. (1995) –0.359 Average = 7.6 7 Use of a word processing program did not 

(3 females, positively affect students’ accuracy in 
4 males) punctuation use.

Calvert (1981) –0.414 6.10–8.11 16 Intensified reading instruction did not positively 
affect students’ ability to use prompted 
grammatically correct sentences.

Birch & Stuckless (1963) –0.526 Average = 10.3 52 Use of programmed language did not 
(23 females, positively affect students’ ability to use 
29 males) predicate adjectives.

Mander et al. (1995) –0.574 Average = 7.6 7 Use of a word processing program did not 
(3 females, positively affect students’ organizational 

writing skills.
a All samples included both female and male participants.
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As such, we were unable to establish
distinct categories or apply meta-
analytic techniques with any group of
studies. Accordingly, our initial syn-
theses of the research is limited to use
of the information presented in Table
1 to identify promising elements of a
reading program for students who are
deaf or hard of hearing. Results from
the studies with large effect sizes sug-
gest the importance of

• rehearsal
• explicit vocabulary instruction

and practice with short passages
• high-interest literature

• instruction in the grammatical
principles of ASL and how to
translate ASL into written English

• teacher discussion of stories, and
instruction in reading compre-
hension strategies

• interaction
• reading to young students
• use of captions
• intensified instruction
• use of word processing
• use of simple stories and word

recognition practice with young
readers

• use of the general education
curriculum

• direct teaching of sight words
and teaching of morphological
rules

Discussion
The purpose of the present study was
to conduct a meta-analysis of research
related to literacy and students who
are deaf or hard of hearing. We exam-
ined the literature published on this
topic from 1963 to 2003. A variety of
limitations need to be noted. First,
despite an exhaustive review of the
literature, we were able to locate only
22 studies that met our inclusion cri-
teria. Clearly, there is a need for more
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experimental studies in the area of lit-
eracy development of students who
are deaf or hard of hearing. Second,
while every research study was re-
viewed by three individuals to deter-
mine if it met the inclusion criteria, it
is possible that a relevant study was
excluded. Third, many of the studies
included in the review provided insuf-
ficient information about the charac-
teristics of the participants. Often,
only a general age range was pro-
vided, gender breakdown was not
supplied, information about degree of
hearing loss was omitted, and no infor-
mation about ethnicity was given. Fu-
ture researchers should gather and
report these important details. Fourth,
we used a stringent criterion of quality
for our initial review of the literature.
As previously noted, we used the rec-
ommendations of the What Works
Clearinghouse in selecting empirical
studies yielding research-based evi-
dence (Valentine & Cooper, 2004).
Consequently, we chose to exclude
dissertations, professional presenta-
tions, and ERIC documents, as well as
descriptive and qualitative studies.
However, we do not endorse a single
research method, but believe, rather,
that various research designs are
needed for different research ques-
tions and purposes. We also believe
that in some instances when a group
design is appropriate, it may be unac-
ceptable to deny services to control
group participants.

Our review of the literature revealed
that conducting research on the effi-
cacy of interventions that promote lit-
eracy among students who are deaf or
hard of hearing presents unique chal-
lenges. The low-incidence nature of
the population as well as the difficulty
posed by random assignment to form
treatment and control groups are of-
ten-cited problems. However, re-
searchers in the field of deaf education
need to think creatively about the use

of research designs that lead to the sys-
tematic accumulation of knowledge.

Interventions that have anecdotal
evidence of effectiveness should be
examined by means of alternative re-
search designs (e.g., quasi-experimental
designs, single-subject time series
designs). Also, studies need to be
replicated so that deaf education re-
searchers can strengthen the evi-
dence for drawing causal inferences
about interventions.

As a follow-up to the present study,
we are in the process of reviewing the
other types of literacy research (i.e.,
studies that did not include a control
group) that were not included in this
study to summarize the topics and re-
sults. We plan to widen our lens using
the guidelines for evaluating the qual-
ity of evidence suggested for bridging
the gap between research and prac-
tice for different methodologies (e.g.
Brantlinger, Jimenez, Klingner, Pu-
gach, & Richardson, 2005; Chatterji,
2004; Gersten, et al., 2005; Horner 
et al., 2005; Thompson, Diamond,
McWilliam, P. Snyder, & S. W. Snyder,
2005).

Our review of the literature and the
attempted meta-analysis indicate that
promoting the literacy skills of stu-
dents who are deaf or hard of hearing
is a highly valued educational objec-
tive. Yet our review of 40 years of liter-
ature suggests that the field of deaf
education does not have what the
U.S. Department of Education (2003,
pp. 10–11) refers to as “strong evi-
dence of effectiveness” or even “possi-
ble evidence of effectiveness” about
any specific educational intervention
for promoting the literacy develop-
ment of students who are deaf or hard
of hearing. Rather, it appears that
most practices have been determined
by practitioners and respected profes-
sionals in the field. Use of the frame-
work to classify evidence-based
practices proposed by Odom and col-

leagues (2005), which is similar to the
system developed by the Oxford Cen-
tre for Evidence-Based Medicine
(2001), suggests that the majority of
the literature in the field of deaf edu-
cation would be considered Level 4,
the lowest level among four proposed
levels of evidence:

Level 1: meta-analysis including
well-designed randomized con-
trol studies

Level 2: controlled studies without
randomization and quasi-experi-
mental designs

Level 3: well designed nonexperi-
mental studies (i.e., correla-
tional and case studies)

Level 4: expert committee reports,
consensus conferences, and the
experience of respected profes-
sionals

Similar findings were reported by
Easterbrooks (2005), who reviewed the
literature in the area of literacy and deaf
education and noted, “Research in the
area of literacy, although improving in
the last 5 or 10 years, is rife with specu-
lation, pseudo-empirically based for the
most part, deferential to a belief sys-
tem, and characterized by many holes
in the knowledge base.”

Also, the majority of interventions
that are currently used with students
who are deaf or hard of hearing (e.g.,
the language experience approach,
bilingual approaches, the writing
process, dialogue journals, trade
books vs. basal readers, predictable
books, teaching sight words, teaching
figurative language, the use of story
retelling), have a paucity of well-con-
ducted research to support their use.
Comparable findings were also re-
ported by Easterbrooks (2005):

We cannot point to many programs,
materials, strategies, or interventions
and declare there is experimental
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proof of their effectiveness. In addi-
tion, many of the practices that are
considered sacred cows in deaf edu-
cation have little or no evidence to
support their efficacy.

Given the lack of empirical studies
to support practice in the field of deaf
education, it may be beneficial to use
the information gained from the stud-
ies included in Table 1, in combination
with the general education literacy re-
search, to develop a model compre-
hensive literacy program for students
who are deaf or hard of hearing. The
model, as well as the specific compo-
nents of the model, could be viewed
as working hypotheses that could be
researched and revised based on the
results of validation studies. As sug-
gested by Levin, O’Donnell, and Kra-
tochwill (2003), the initial hypothesis
would be Stage 1 of a 4-stage ap-
proach to examining the efficacy of
the model and the components. Stage
2 would involve controlled classroom
experiments. Stage 3 would entail the
integration of the knowledge gener-
ated from Stage 2 into the design of
randomized classroom trial studies or
single-subject studies (Horner et al.,
2005). Stage 4 would determine the
factors that lead to adoption of the
model in educational programs and
teacher preparation programs for stu-
dents who are deaf or hard of hearing
(Odom et al., 2005).

While acknowledging that there
are professionals (e.g., Garan, 2002;
Krashen, 2005) who question the
process as well as the results reported
by the NRP (National Institute of Child
Health and Human Development,
2000), it does provide stimuli for de-
veloping a multidimensional model of
reading instruction for students who
are deaf or hard of hearing (Easter-
brooks, 2005; Schirmer & McGough,
2005). Simultaneously, the essential
elements of a comprehensive reading

program reported by the NRP were also
identified in The National Agenda:
Moving Forward on Achieving Educa-
tional Equality for Deaf and Hard of
Hearing Students as the “core compo-
nents” of a reading program for stu-
dents who are deaf or hard of hearing
(National Agenda, 2005, p. 22).

The NRP identified five essential ar-
eas for effective reading instruction. A
combination of the information pre-
sented in Table 1 with the recommen-
dations of the NRP suggests that a
reading program for students who are
deaf or hard of hearing might include
the following components:

1. conversation: the use of speech
or sign (or both) for informal
exchanges of views, ideas or
information

2. alphabetic principle: the use of
letters and letter combinations
to represent phonemes or signs
(or both) in a system of writing

3. vocabulary: the words people
must know to communicate ef-
fectively

4. fluency: the ability to read a text
quickly and accurately with ease
and expression

5. comprehension: the process of
constructing meaning from print

6. writing: communicating through
the use of written symbols

Conclusion
At the end of the Agricultural Age, the
ability to write your name meant that
you were literate. Fifty years later, as so-
ciety transitioned to the Industrial Age,
a sixth-grade education provided the
same status. In today’s global econ-
omy, emerging technologies have set
the criteria for literacy much higher:

In our increasingly technical society
it’s all about print: instructional
manuals for the workplace, for com-
puters, for cars, for putting together

children’s toys; directions for travel
or for work, for taking medications,
for making up baby formulas, for
safety, for voting, for messages via e-
mail, the Internet, pager, and fax.
Learning to read opens the door to a
better, brighter future. (Shaywitz,
2003, p. 293)

Not long ago, most students who
were deaf or hard of hearing were able
to graduate from high school and im-
mediately begin earning a paycheck.
Most schools for the deaf had voca-
tional education programs that taught
skills that matched the available jobs.
Examples of these jobs include print-
ing, shoe repair, carpentry, sewing,
barbering, welding, and automotive
repair. Unfortunately, jobs in manufac-
turing are diminishing. As a result, em-
ployers are seeking workers who are
computer literate, as well as skillful in
reading, mathematics, and problem
solving (Luckner, 2002). Individuals
with poor reading skills are at a disad-
vantage when competing for jobs and
are therefore less likely to be em-
ployed (Frank, Karst, & Boles, 1989).

The development of literacy skills
is regarded as one of the highest prior-
ities in contemporary education. Yet lit-
eracy is one of the most complex skills
students must master to ensure aca-
demic success as well as to function
effectively in the workplace and in
society. Technology, and the science
behind it, permeates all aspects of peo-
ple’s lives, from how they work and
communicate to what they shop for
and how they pay the bills. The com-
plexity of today’s world means that in-
dividuals need to have some level of
proficiency in reading, mathematics,
and science in order to understand
and participate fully in the economic
and social realms. The crucial factor
that promotes or hinders success in
today’s society is the ability to access,
understand, and use different types of
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information. The job of educators is
to help students develop the atti-
tudes, knowledge, and skills that will
enable them to become proficient
readers and writers. Improving the
quality of research and bridging the
gap between research and practice in
the field of deaf education is an essen-
tial step if educators of the deaf hope
to improve educational and career
outcomes for individuals who are deaf
or hard of hearing. As noted in The
National Agenda: Moving Forward
on Achieving Educational Equality
for Deaf And Hard Of Hearing Stu-
dents, “Research is the foundation
upon which quality educational prac-
tices for deaf and hard of hearing
students is based” (National Agenda,
2005, p. 37).
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Appendix A

Formula Used to Determine Effect Sizes

where

and where

x̄exp represents the mean for the experimental group

x̄control represents the mean for the control group

Spool represents the pooled standard deviation between the two groups

The pooled standard deviation is used rather than each group’s standard deviation in the
calculation because it provides a better estimate of effect size (i.e., an unbiased estimate).

GAIN SCORE (Glass, McGraw, & Smith, 1981)

where

x̄exp–post represents the post-mean for the experimental group (i.e., mean score after the intervention
occurred)

x̄exp–pre represents the pre-mean for the experimental group (i.e., mean score prior to the intervention
occurring)

x̄con–post represents the post-mean for the control group (i.e., mean score after the intervention occurred)

x̄exp–post represents the pre-mean for the control group (i.e., mean score prior to the intervention occurring)

Sexp–pool & Scon–pool represent the pooled standard deviations between the pre- and post-measures for each
group (i.e., experimental and control); e.g., Sexp–pool is calculated by pooling the Sexp–pre and the Sexp–post

UNBIASED EFFECT SIZE, d9 (i.e., d-prime)

where

This means that d9 approaches d in distribution as the sample size gets larger, which would
indicate an unbiased estimation of d. This is done because d is an unknown parameter.
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d = x̄exp – x̄control

Spooled

d = x̄exp–post – x̄exp–pre –Sexp– pooled

x̄con-post – x̄con–pre

Scon–pooled

Spooled =
(nexp – 1)s 2

exp+(ncontrol – 1)s2
control

(nexp – 1)+(ncontrol – 1)ÎÎ

[ [ [[

d9= d(1 – 3
4N – 9

)[ [

d9 d d for large N
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