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The study participants were 197 deaf or hard-of-hearing

students with mild to profound hearing loss who attended

general education classes for 2 or more hours per day. We

obtained scores on standardized achievement tests of math,

reading, and language/writing, and standardized teacher’s

ratings of academic competence annually, for 5 years, to-

gether with other demographic and communication data.

Results on standardized achievement tests indicated that,

over the 5-year period, 63%–79% of students scored in

the average or above-average range in math, 48%–68% in

reading, and 55%–76% in language/writing. The standard-

ized test scores for the group were, on average, half an SD

below hearing norms. Average student progress in each sub-

ject area was consistent with or better than that made by the

norm group of hearing students, and 79%–81% of students

made one or more year’s progress annually. Teachers rated

69%–81% of students as average or above average in aca-

demic competence over the 5 years. The teacher’s ratings

also indicated that 89% of students made average or above-

average progress. Students’ expressive and receptive com-

munication, classroom participation, communication mode,

and parental participation in school were significantly, but

moderately, related to academic outcomes.

This study reports on the academic status and prog-

ress, over a 5-year period, of deaf and hard-of-hearing

(DHH) students attending general education class-

rooms in public schools. Although there is compara-

tively little information on this subgroup of students,

44% of DHH students nationally spend more than 16 hrs

a week in classrooms with hearing students (Gallaudet

Research Institute, 2006). In the United States, there

has been a steady increase in the numbers of DHH

students attending general education classrooms in

the past decades, due to legislation and the growing

movement toward inclusion (Stinson & Antia, 1999).

With the widespread use of early identification and in-

tervention (National Center for Hearing Assessment

and Management, 2008), many children with hearing

loss are likely to develop language and communication

skills within the range of their hearing peers (Yoshinaga-

Itano, Sedey, Coulter, & Mehl, 1998). These students

will probably be placed in general education rather than

self-contained classrooms. Thus, it is possible that the

percentage of DHH students attending general educa-

tion classrooms will continue to grow in the future.

Both deaf and hard-of-hearing students can

encounter communication difficulties in the general

education classroom (Antia, 2007). Whereas the

communication difficulties of students who are deaf

and use interpreters may be obvious to teachers, the

communication difficulties faced by hard-of-hearing

students (i.e., those with pure tone averages [PTAs]

less than 70 dB in the better ear) are often invisible.

Because many hard-of-hearing students use spoken

English as their preferred mode of communication,

they are often perceived as having more in common

with hearing than with deaf students. Their commu-

nication and educational needs may be overlooked
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because of the belief that they can function easily in

oral environments and have less need for support serv-

ices than students who are deaf (Marschark, Lang, &

Albertini, 2002; Ross, Brackett, & Maxon, 1982).

However, poor classroom listening conditions can cre-

ate considerable difficulty for hard-of-hearing students

thereby limiting their access to academic content. Be-

cause hard-of-hearing students constitute 46% of stu-

dents reported to the Annual Survey of Deaf and Hard

of Hearing Children and Youth (Gallaudet Research

Institute, 2006) and 78% of DHH students in general

education classrooms (Karchmer & Mitchell, 2003), it

is informative to the field to obtain current data on the

academic status and progress of both hard-of-hearing

and deaf students, as was the focus of this study.

The academic status of DHH students is tradi-

tionally measured through the use of standardized test

scores (Allen, 1986; Traxler, 2000). Standardized tests

are a valuable tool to compare the academic achieve-

ment of DHH students to national norms for typically

hearing students. However, academic status can also be

measured through teachers’ perceptions of students’

academic functioning (Most, 2006; Power & Hyde,

2003). We chose to look at both standardized test

results and teachers’ perceptions to provide a multidi-

mensional picture of the academic status of the DHH

students in this study. In the following sections, we (a)

describe a framework for measuring academic status,

(b) review the academic status of DHH students, and

(c) review the factors contributing to DHH students’

academic status.

Measuring Academic Status

Academic status can be examined through several

frames of reference: normative academic status, class-

room academic status, and academic progress (Semmel

& Frick, 1985). Normative academic status refers to

students’ standing compared with national or state

norms and can be obtained through scores on national

or state standardized academic achievement tests.

Classroom academic status refers to students’ achieve-

ment in comparison with classmates. Classroom status

can be measured by obtaining teachers’ perceptions of

students’ achievement and ability to learn expected

academic content. Academic progress refers to the

change in academic achievement from one year to

the next and can be measured both by looking at gains

on achievement tests and teachers’ perception of stu-

dent change (Semmel & Frick, 1985).

Each of these frames of reference is important.

Students may do poorly on national or state standard-

ized tests, yet be achieving as well (or as poorly) as

their classmates. Conversely, students may be achiev-

ing at grade level according to standardized test scores,

yet be falling behind their classmates academically.

Students who begin their school careers achieving be-

low their hearing classmates may make desirable pro-

gress from year to year, but yet not make sufficient

progress to ‘‘catch up’’ with their classmates. A com-

plete picture of academic status should, therefore, in-

clude all three frames of reference.

Normative Academic Status of DHH Students

Research on the academic achievement of DHH students

indicates that they lag far behind what is expected of their

hearing peers at similar ages or grade levels (Allen, 1986).

By high school, about 50% of a national sample of

DHH students were performing at a below-basic pro-

ficiency level in reading comprehension and math prob-

lem solving (Traxler, 2000). However, DHH students

who receive their instruction in general education

classrooms are reported to have higher academic

achievement than those who receive instruction in

self-contained classrooms (Holt, 1994; Kluwin, 1993;

Kluwin & Stinson, 1993). Holt (1994) in a report of

58,000 DHH students who took the Stanford Achieve-

ment Test during 1989–1990 found that those in local

schools, attending general education classrooms for

more than 16 hrs a week, scored higher than students

who were in self-contained classrooms. This was true

even after the influence of demographic variables such

as age, gender, degree of hearing loss, and ethnicity had

been statistically controlled. Kluwin (1993) and Kluwin

and Stinson (1993) found that adolescents who attended

general education classrooms had higher reading com-

prehension scores than those who received their in-

struction primarily in self-contained classrooms.

It is, of course, not clear whether the higher

achievement is an antecedent or a consequence of at-

tendance in general education classrooms. An early

study (Kluwin & Moores, 1985) found that, after

matching or controlling for factors such as parental
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employment, prior achievement, gender, ethnicity, and

degree of hearing loss, deaf students who received

math instruction in general education classes had

higher scores in math computation than students

who received math instruction from teachers of

DHH in self-contained classrooms. It is possible that

DHH students in general education classrooms dem-

onstrate higher academic achievement than those in

self-contained classrooms due to academic press, that

is, those aspects of the school environment that

‘‘press’’ students to perform academically, such as

teacher’s expectations, school policies, and academic

standards (Lee & Smith, 1999). Alternatively, it is

possible that DHH students who are high achievers

are placed and remain in general education classes.

Although their achievement may be higher than

that of DHH peers in self-contained settings, DHH

students in general education classes appear to score

below their age- or grade-matched hearing peers. An

early study of DHH students in public schools (Davis,

Shepard, Stelmachowicz, & Gorga, 1981) found that

whereas those students with a PTA of less than 50 dB

had scores commensurate with their hearing peers,

those with a PTA greater than 50 dB scored in the

low-average range for reading and math on standard-

ized achievement tests. A study of elementary students

with mild hearing loss (Blair, Peterson, & Viehweg,

1985) found that although these hard-of-hearing stu-

dents achieved within the norms for their age group

on a standardized achievement test, they scored below

a control group of matched hearing classmates. Blair

et al. (1985) obtained standardized achievement scores

in the areas of arithmetic problem solving, math con-

cepts, vocabulary, and reading comprehension on 24

matched pairs of first through fourth grade hard-of-

hearing and hearing students. The hard-of-hearing

students received scores consistent with their grade

level; for example, at the end of second grade they

received grade-level scores between 2.5 and 3.4 across

subject areas. However, they consistently scored below

their matched hearing peers.

Classroom Academic Status of DHH Students

Only a few studies (Most, 2006; Power & Hyde, 2002)

of classroom academic status exist for DHH students

in general education. Most (2006) compared teachers’

perceptions of 33 Israeli-Arab DHH students and 66

hearing students in the same general education class-

rooms. All students were in Grades 1–6. She used

a questionnaire that tapped the general education

teachers’ perception of student performance in five

domains: academics, attention, communication, class

participation, and school behavior. The teachers gave

the DHH students significantly lower scores in all

domains than the hearing students. In addition, sig-

nificantly fewer DHH than hearing students received

passing scores in each domain.

Power and Hyde (2002) asked 143 itinerant teachers

supporting DHH students in general education class-

rooms in Australia to report on the ability of their

students to participate in the general education curric-

ulum. These teachers reported that 66% of their stu-

dents were academically competitive with their hearing

classmates (i.e., they met the same standards for teach-

ing and assessment), 14% could work within the gen-

eral education curriculum but were not competitive

with hearing classmates, whereas 17% met only mini-

mum academic standards and could not be evaluated by

the same standards used with hearing classmates.

It is clear that there is little research that compares

the academic status of DHH students to their hearing

peers in the same classrooms. The differences in

results reported by Most (2006) and Power and Hyde

(2002) are likely to be due to differences in the meth-

ods of obtaining data but could also be due to differ-

ences in the availability of services, placement policies,

or student characteristics. Clearly, few generalizations

can be made from these studies, indicating a need for

additional research to add to our knowledge of teach-

ers’ perceptions of the academic standing of DHH

students when compared with hearing classmates.

Academic Progress of DHH Students

Academic progress of DHH students can be mea-

sured through either cross-sectional or longitudinal

studies. In cross-sectional studies, different stu-

dents are compared across grade levels, whereas in

longitudinal studies the same students are followed

over a period of time. Cross-sectional data on the

Stanford Achievement Test (Harcourt Educational
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Measurement, 1996) from national samples of DHH

students showed that the median achievement score

increased by grade level, although scores remained

consistently lower than hearing norms (Karchmer &

Mitchell, 2003). Karchmer and Mitchell (2003) also

reported that high performing DHH students made

annual gains similar to the norming sample of hear-

ing students. Blair et al. (1985) in the previously

described study used a cross-sectional design to com-

pare progress of hard-of-hearing and hearing

students and reported that the hard-of-hearing stu-

dents made one grade’s progress in 1 year’s time.

In an early large-scale, but retrospective, longitudi-

nal study, Wolk and Allen (1984) examined gains made

in reading comprehension by DHH students using

their scores on the Stanford Achievement Test between

1974 and 1979. They reported a scaled score growth of

approximately 3.6 points annually, about one-third of

a grade equivalent change per year. In a more recent

prospective longitudinal study, Kluwin and Stinson

(1993) tracked the achievement of DHH students in

public high schools from 9th through 12th grade and

reported that 9th grade achievement was a good pre-

dictor of 12th grade achievement. Thus, students who

had comparatively high achievement early in high

school continued to achieve at a higher level at later

grades. However, the authors did not report the average

academic gains of students from year to year.

The research on academic progress shows that

some DHH students make annual achievement gains

similar to hearing peers (i.e., one grade level each

year), whereas others make much smaller annual gains.

Detailed and current longitudinal academic growth

data on DHH students are scarce. Although the

large-scale national studies (Karchmer & Mitchell,

2003; Wolk & Allen, 1984) report data for all DHH

students across educational settings, it is also impor-

tant to examine the academic growth of particular

subgroups of DHH students, including those being

educated primarily in general education classrooms,

in order to inform educational programs.

Variables Associated With Academic Status

Considerable research, both qualitative and quantita-

tive, has been conducted on the variables that are

associated with the academic status of DHH students.

Demographic variables including degree of hearing

loss, ethnic status, and the presence of additional dis-

abilities have been studied extensively. Early studies

found that greater degree of hearing loss was associ-

ated with lower academic achievement and growth

(Allen, 1986; Davis et al., 1981; Wolk & Allen,

1984); however, some recent research indicates that

degree of hearing loss is not strongly associated with

overall academic success (Powers, 2003). In fact, stu-

dents with mild hearing loss may have lower achieve-

ment than those with moderate or severe hearing loss

(Most, 2004, 2006). Minority ethnic status, usually

associated with a home language different from the

majority language, consistently depresses academic

achievement, as does the presence of a cognitive dis-

ability (Allen, 1986; Powers, 2003).

Communication factors are also associated with

academic achievement. For DHH students in general

education classrooms, participating in classroom com-

munication and having good receptive and expressive

communication skills are variables reported to pro-

mote academic success (Antia, Sabers, & Stinson,

2007; Stinson, Liu, Saur, & Long, 1996), as is the

use of oral communication (Roberts & Rickards,

1994). Historical factors are also likely to affect com-

munication and subsequently academic achievement.

These factors include age of identification of hearing

loss (Yoshinaga-Itano et al., 1998) or age of enrollment

in early intervention (Moeller, 2000). Family variables

influencing achievement include family involvement

in their child’s education, knowledge of the school

program, ability to help with homework, expectations

of the child and press for achievement, and adaptation

to the child’s deafness (Bodner-Johnson, 1986; Kluwin

& Gonter Gaustad, 1992; Reed, Antia, & Kreimeyer,

2008). Finally, academic success may be influenced by

multiple variables concurrently. Reed, Antia, and

Kreimeyer (2008) reported that successful DHH stu-

dents had many child, family, and school facilitators in

place, whereas unsuccessful students had few facilita-

tors and many detractors.

It is clear that many variables are related to student

academic achievement. Disaggregating the influence

of these variables is difficult because they are often

related in complex ways. Also, the variables are likely
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to be correlated to each other. For example, degree of

hearing loss is likely to be related to receptive and

expressive oral communication skills, which in turn

may be related to classroom communication and par-

ticipation. Family involvement is likely to be related to

family resources and parental expectations for their

child, which may also influence the child’s communi-

cation skills and academic success. Nevertheless, it is

informative to examine variables that are associated

with academic achievement, especially those that can

be influenced by school programs.

To summarize, we have known for a long time

that, as a group, DHH students have achievement

levels below those expected of same-grade hearing

students. DHH students in general education class-

rooms have higher achievement on average than

DHH students in self-contained classrooms but, in

many instances, continue to achieve below hearing

norms. Studies of teachers’ perceptions of DHH stu-

dents’ academic status compared with peers in general

education classrooms are few, thus little is known of

how DHH students fare in these classrooms. Current

data on academic progress, especially prospective lon-

gitudinal data, are scant.

The primary purpose of this study was to examine

the normative academic status, classroom academic

status, and the academic progress of DHH students

in general education classrooms over a 5-year period.

A secondary purpose was to examine current (as com-

pared with historical or demographic) factors that

are associated with students’ academic status in order

to provide practical implications for instructional

practice.

Methods

Participants and Setting

DHH students were eligible to participate if they met

the following requirements at the time of enrollment

in the study: (a) had an identified bilateral or unilateral

hearing loss, (b) did not have additional severe cogni-

tive disabilities, (c) received direct or consultative

services from teachers of DHH or had an individual

education plan (IEP), (d) attended general education

classrooms in public schools for two or more hours

each day, and (e) were in Grades 2–8 at the beginning

of the study. Once enrolled, students stayed in the

study unless we were unable to locate them or obtain

data on them in subsequent years. Thus, over the 5

years, some students reduced or increased their time

in general education classrooms or moved to a center

school. As expected, in subsequent years fewer stu-

dents remained enrolled in the study.

Students were recruited from Arizona and Colo-

rado through state agencies and school districts. Both

of these states have well-established programs to sup-

port DHH students in public schools. In Arizona, re-

gional programs administered by the state school for

the deaf provide and coordinate interpreting, itinerant

teacher, and assessment services for DHH students in

their local schools. In Colorado, school districts pro-

vide services to DHH students while the Colorado

State Department of Education monitors closely the

outcomes of all DHH students in the state. The State

Department uses these outcome data to provide assis-

tance to teachers of DHH to improve services to their

students as needed. Only students who received sup-

port services from a teacher of DHH at the time of

enrollment were included in the study.

Requests to allow students to participate in the

study were sent to parents of all eligible students from

the consenting agency or district. We made special

efforts to enroll students from ethnic minority groups.

Permission for participation was obtained for 197 stu-

dents. However, we were not able to obtain all demo-

graphic or academic data for each student. In some

cases, the student moved from the school during fol-

lowing years, and in other cases the teacher of DHH

did not obtain or send the researchers the required

data.

Table 1 presents the gender, degree of hearing loss,

grade, hours spent in general education classrooms,

mode of communication, home language, and ethnic-

ity of the students enrolled in the study. We have

reported all available data on the 197 students, noting

the numbers where data are missing. As can be seen,

there are similar numbers of male and female students.

Degree of hearing loss is quite evenly distributed,

ranging from students with unilateral or high-

frequency hearing loss to students with profound

hearing loss. Most students spent three or more hours

a day in general education classrooms. Students who
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spent less than 2 hrs a day were retained in the study

because they met the requirement that they attend

general education classes for two or more hours

a day at the beginning of the academic year when

initial permission was received. Spoken communica-

tion was the primary mode for most students, al-

though 24% used at least some sign communication.

Twenty three percent of students had a home language

that was not English, and 37% belonged to minority

ethnic groups.

These students attended 125 different elementary

or middle schools at the beginning of the study. Only

30 schools had more than one DHH student enrolled

in the study. Thus, it is likely that most students were

the only DHH students in the school.

Instruments

We obtained demographic data, teacher’s ratings of

students’ communication, students’ self-ratings of

classroom participation, and preferred communication

mode. Normative academic status was measured using

standardized achievement tests normally administered

as part of the state accountability system. Classroom

academic status was measured through a teacher rating

scale—the Academic Competence Scale of the Social

Skills Rating System (SSRS; Gresham & Elliott,

1990). Academic progress was examined on both nor-

mative and classroom academic data.

Demographic data. A demographic data form

requesting information on degree of hearing loss, am-

plification, parental participation in school, and serv-

ices received was completed by each participating

student’s teacher of DHH. To obtain information on

parental participation in school, we asked teachers to

check off from the following list the activities in which

parents or family members were involved: attending

IEP meetings, taking sign language classes, communi-

cating with school personnel, volunteering at the

school, attending parent–teacher conferences, attend-

ing school events, and taking parent classes or work-

shops. From these data, we created a parental

participation score by summing all the school activities

in which parents or guardians were involved. We also

obtained the list of academic and nonacademic general

education classes attended by the student and the

number of hours that the student spent in general

education classrooms. Academic classes included lan-

guage arts, math, science, and social studies, whereas

Table 1 Participant characteristics

Total study participants

n %

Total students with permission

to participate

197

Gender

Male 104 53

Female 93 47

Degree of hearing loss

Unilateral/high frequency 34 17

Mild (21–40 dB) 40 20

Moderate (41–60 dB) 31 16

Severe (61–90 dB) 46 23

Profound (901 dB) 26 13

Missing information 20 10

Grade at beginning of study

Grades 2–5 103 52

Grades 6–8 79 40

Missing information 15 8

Number of hours in general

education classroom

,1 hr/day 3 2

1 to ,3 hrs/day 5 3

3–5 hrs/day 54 27

51 hrs/day 115 58

Missing information 20 10

Primary mode of

communication

Spoken 139 71

Spoken and signed 32 16

Signed only 16 8

Missing information 10 5

Primary home language

English 140 71

Spanish 25 13

Navajo 3 2

ASL 2 1

Signed English 4 2

Other 8 5

Missing information 15 8

Ethnicity

White 118 60

Native American 12 6

Asian 3 2

African-American 8 5

Hispanic 46 23

Other 1 1

Missing information 9 5

Note. ASL, American Sign Language.
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nonacademic classes included fine arts and physical

education.

Teacher’s ratings of communication. The teachers of

DHH completed a rating of each student’s expressive

and receptive communication using the Functional

Rating Scale developed for the Annual Survey of Deaf

and Hard of Hearing Children and Youth (Karchmer

& Allen, 1999). The scale consists of a three-point

rating of audiological, communicative, cognitive, be-

havioral, and social areas. Descriptive anchors are pro-

vided for each area. The purpose of the scale was to

obtain information about how students function

within the school setting. Research on the psychometric

properties of the rating scale showed that it had valid

and interpretable components related to the demo-

graphic data obtained on the 1997–1998 Annual Sur-

vey of Deaf and Hard of Hearing Children and Youth

(Gallaudet Research Institute, 1997–1998). For exam-

ple, almost 95% of DHH students with mental retar-

dation were judged to have a thinking or reasoning

functional limitation.

For purposes of this study, only the expressive and

receptive communication ratings were used. These

communication ratings are made with reference to

the environment in which the student is placed. The

teacher rates the student’s communication skill and

fluency using the mode of communication customary

for the student. A high rating on the three-point scale

indicates that the student communicates with teachers

and peers fluently and easily; the mid-level rating indi-

cates that the student has some difficulty communicat-

ing in the classroom, but these difficulties can be

overcome with explanation and repetition; the lowest

rating indicates that the student is severely limited

even when using accommodations such as interpreters

or assistive technology. Students who communicated

orally as well as those who signed could receive any of

the three ratings.

Classroom communication participation. Classroom

participation was measured using the Classroom Par-

ticipation Questionnaire (CPQ) that was adapted

from the Perceived Communication Ease Question-

naire developed for high school and college students

(Garrison, Long, & Stinson, 1994; Stinson et al.,

1996). We adapted the scale for younger students,

allowing the questionnaire to be read to students as

necessary. The questionnaire measures students’

perceptions of success in receiving and sending in-

formation in the classroom and their feelings about

participating in classroom communication. The CPQ

consists of 28 statements that a student rates on

a four-point scale (1, almost never; 2, seldom; 3,

often; 4, almost always). The questionnaire yields

four subscale scores: Understanding Teacher (eight

statements), Understanding Students (five state-

ments), Positive Affect (six statements), and Negative

Affect (nine statements). When completing the

CPQ , students were asked to reference either their

general education classroom (for elementary stu-

dents) or their language arts or social studies class

(for middle and high school students). The CPQ is

reliable and valid with this school-age population

(Antia et al., 2007).

Preferred communication mode. Four items on the

CPQ asked students to rate their preferred expressive

and receptive mode of communication with hearing

peers and general education teachers. For example,

students were asked, ‘‘How do you like best to com-

municate with regular education classroom teachers?’’

In response, they selected one of the following

options: interpreter, sign, speech, speech and sign,

and writing notes. We assigned each response a score

(1, use of interpreter; 2, sign or speech and sign; 3,

speech). No students chose writing notes. These

scores were then summed and averaged yielding a pre-

ferred communication mode score. A high score

denotes a preference for speech.

Academic status. Normative academic status was

obtained from standardized tests taken by students

as part of each state’s accountability requirements.

The test results were obtained from student files. Stu-

dents in Arizona took the Stanford Achievement

Test—9th edition (Stanford-9; Harcourt Educational

Measurement, 1996) during the first 3 years of the

study. During Years 4 and 5, the Arizona Department

of Education substituted the TerraNova, Second

Edition (CTB McGraw Hill LLC, 2003) for students

in Grades 2–9. Students in Colorado took the
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Colorado Student Assessment Program (CSAP;

Colorado Department of Education, 1999) during all

5 years of the study.

The Stanford-9 and the TerraNova are standard-

ized, norm-referenced assessments; the CSAP is also

a standardized assessment developed to measure Col-

orado’s content standards. The Stanford-9 and the

TerraNova are nationally normed tests; the CSAP

has state norms. All three assessments have math,

reading, and language/writing tests at each grade

level. Students are required to take these tests each

year from Grade 2 through Grade 9 in Arizona and

Grade 10 in Colorado.

Although data were obtained from three different

standardized achievement tests, the constructs mea-

sured by these tests are similar. The math section of

each test assessed computation procedures and pro-

blem solving. The reading section of the tests re-

quired students to read and comprehend passages.

The language/writing section required students to

have knowledge of the process and conventions of

writing.

Classroom academic status was measured by the

Academic Competence Scale of the SSRS (Gresham

& Elliott, 1990). The SSRS is a norm-referenced rat-

ing scale consisting of separate scales that yield scores

in three domains: social skills, problem behaviors, and

academic competence. There are separate versions for

elementary and secondary students. Each scale yields

a standard score with a mean of 100 and an SD of 15.

The Academic Competence Scale includes nine items

requiring teachers to rate students on a five-point

scale, placing each student in the lowest 10%, the next

lowest 20%, the middle 40%, the next highest 20%,

or the highest 10% on reading and math compared

with classmates and grade expectations. Teachers also

rate the students on motivation, intellectual function-

ing, classroom behavior, and parental encouragement.

Because the SSRS was not normed on DHH students,

we calculated reliability and validity data on our sam-

ple of students in Year 4 of the study. Internal reliabil-

ity coefficients (coefficient alpha) for this sample of

DHH students were close, but slightly lower than lev-

els reported for the norming population. The coeffi-

cient for the DHH sample was .93 for elementary

students and .89 for secondary students. The reliabil-

ity coefficients reported in the test manual for the

norming sample were .95 for both elementary and

secondary students. In order to get a measure of val-

idity, we obtained correlations between the academic

competence scores on the SSRS and the Stanford-9

reading, language, and math scores for the same

year. Correlations were significant and ranged from

.55 to .60.

Data Collection Procedures

After parental and school district or program permis-

sions were obtained, the researchers sent each stu-

dent’s teacher of DHH a packet of instruments

together with directions as to when the assessments

should be administered and who should complete each

assessment. The teacher of DHH completed the de-

mographic form based on information available in the

student’s file, completed the Functional Rating Scale,

and administered the CPQ to the student. The teacher

of DHH distributed the SSRS to each student’s gen-

eral education teacher. Classroom teachers completed

the SSRS for students in the elementary grades. For

students in middle and high school, the SSRS was

completed by a general education teacher from whom

the student was currently taking a class and who was

judged by the teacher of DHH to know the student

well. The teacher of DHH collected the completed

assessments and mailed the test protocols to the

researchers. The research team entered the data into

a database and contacted teachers regarding missing or

erroneous information. These procedures were fol-

lowed each year for 5 years.

Data on standardized achievement test scores were

obtained from students’ files or from the respective

State Departments of Education. The standardized

tests were administered once a year, usually in the late

spring. Policies on make-up days varied by state; in

some cases not all students in the study took the test.

Once students reached Grade 10 (in Arizona) or

Grade 11 (in Colorado), they were no longer required

to take these tests. Thus, the numbers of students on

whom test results are available vary each year. By the

fifth year of the study, students who were in Grades

7 and 8 at the beginning of the study did not take the

standardized achievement tests.
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Results

Normative Academic Status and Progress

All three standardized achievement tests provided

scaled scores at each grade level, for three content

areas: math, reading, and language/writing. All scores

were converted to normal curve equivalents (NCEs).

These are standard scores with a mean of 50 and an

SD of 21.06. NCEs are similar to percentile ranks but

provide an equal-interval scale, allowing computation

of means and SDs. We first examined the results of

each test (Stanford, TerraNova, and CSAP) separately

to determine that they did not yield highly discrepant

results before combining them. The data are presented

three ways: first we present the mean NCE scores for

each year for each content area; we then present the

percentage of students who scored in the average, be-

low-average, and above-average ranges for each area.

Finally, we present the average progress made over the

5-year period.

Table 2 presents the means and SDs for each con-

tent area for each year. If DHH students had per-

formed in a manner identical to that of the hearing

sample on whom the instruments were normed, their

mean NCE score would be 50. As can be seen, the

average score each year is below 50. The mean NCE

scores are highest in math and somewhat lower in the

areas of reading and language/writing.

Because means can mask the range and distribu-

tion of scores, we also calculated the percentage of

students who were in the below-average, average,

and above-average range each year for each content

area. Student NCE scores were categorized into one

of three groups: those students whose performance

was below average (NCE of 29 or lower), average

(NCE between 30 and 70), or above average (NCE

of 71 and above). These cut points represent values

above or below 1 SD of NCE scores (21.06). Figures 1–3

show the percentage of students who scored in each

category for math, reading, and language/writing. In

each content area, over 50% of the students scored

within the average or above-average range. In math,

over two-thirds of the students scored within this range.

In each content area, the percentage of students scoring

above average is lower than the 16% expected in a nor-

mal distribution, whereas the percentage of students

scoring below average is higher than would be expected.

In order to estimate average student progress, in-

dividual regressions were conducted on the scores

across the 5-year period, yielding a slope and an in-

tercept for each student’s achievement scores in each

of the three content areas. The slope of each

Table 2 Summary scores for math, reading, language/writing achievement, and academic competence by year

Year 1 Year 2 Year 3 Year 4 Year 5 Overall

Math achievementa

Mean 42.8 40.3 42.0 41.3 44.9 42.0

SD 19.5 20.5 21.5 20.6 18.5 20.2

n 120 135 119 101 77 552

Reading achievementa

Mean 36.3 34.1 33.8 37.9 37.9 35.7

SD 22.1 21.7 20.8 21.4 20.9 21.5

n 146 153 126 101 78 604

Language/writing

achievementa

Mean 37.5 34.5 34.3 39.0 42.0 36.9

SD 21.2 21.5 22.8 18.6 19.4 21.0

n 142 152 125 103 78 600

Academic competenceb

Mean 93.0 91.9 94.0 94.6 93.7 94.0

SD 12.2 12.0 11.4 12.1 10.2 11.6

n 163 154 150 143 120 730

aNormal curve equivalent scores: mean 5 50, SD 5 21.
bStandard scores: mean 5 100, SD 5 15.
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regression gives the average annual linear change for

a student over the 5 years. The advantage of this ap-

proach is that it allowed calculation of change even

when there were gaps in the data and was less likely

to be subject to year-to-year fluctuations. Once the

slopes were calculated for each student, they were

averaged across students to give a measure of average

annual change.

Because the achievement tests are normed for each

grade level, 1 year’s progress in 1 year’s time should

yield a slope of 0, indicating that the student is chang-

ing at the expected pace for students in the norming

sample at the same grade level. A slope of 0 means that

the student’s NCE score remains at the same relative

standing to the (norm group) peers from year to year.

A positive slope indicates that the student is improving

relative to other students at the same grade level in

the norming group, whereas a negative slope would

indicate that the student is falling behind relative to

other students at the same grade level. Table 3 shows

the mean slope for each content area. The t test values

and significance levels are shown for a test of the null

hypothesis that the average change does not differ

significantly from 0 (i.e., that students, on the average,

remain at the same relative standing to their hearing

peers over the course of the study).

The mean slopes for each content area are posi-

tive, indicating that student progress was consistent

with, or better than, that made by the norm group of

hearing students. Math and reading slopes were not

significantly different from 0, but language/writing

scores improved significantly across the 5 years of

assessment relative to the norm group (t(149) 5

2.82, p 5 .006). The mean change for language/

writing was 1.56 NCEs per year, a change of roughly

7.8 NCEs across the 5 years of the study. Although

math change was not statistically significant, the

mean annual change was slightly less than 1.0

NCE, suggesting an average change of 5.0 NCEs

across the 5 years. One reason for the lack of signif-

icance in the math change estimates is the substantial

variability of the math slopes, which ranged from

almost 246 to 29 NCEs.

Again, because mean slopes can mask variability

(as shown in Table 3, the range of slopes was large), we

examined the percentage of students who made prog-

ress of approximately 1 year in 1 year’s time, those who

made less than 1 year’s progress in 1 year’s time, and

those who made more than 1 year’s progress in 1 year’s
Figure 2 Percentage of students scoring in below-average,

average, and above-average range in reading from Years 1–5.

Figure 1 Percentage of students scoring in below-average,

average, and above-average range in math from Years 1–5.
Figure 3 Percentage of students scoring in below-average,

average, and above-average range in language/writing from

Years 1–5.
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time. We used a cut point of 3 NCEs to account for

measurement error. Figure 4 shows the percentage of

students who made an average annual change of less

than 23 NCEs (considered to be less than 1 year’s

progress), those who made an average annual change

of between 23 to 13 NCEs (considered to be 1 year’s

progress), and those who made an average annual

change greater than 13 NCEs (considered to be more

than 1 year’s progress). Approximately 80% of stu-

dents averaged at least a year’s progress in a year’s time

in each of the three content areas. (Note that Figure 4

also shows the data on academic competence discussed

in the next section.)

Classroom Academic Status and Progress

The teacher-rated Academic Competence Scale data

were obtained on students in the study for each of the

5 years. Table 2 shows the means, SDs, and range of

scores for each year. The Academic Competence Scale

yields a standard score with a mean of 100 and an SD

of 15. As can be seen in Table 2, the mean of this

DHH sample is within the normal range and little

change is seen across years.

Figure 5 shows the percentage of students who

scored in the above-average, average, and below-aver-

age range for each of the 5 years compared with the

norming sample. Again, the data show stability, with

approximately 70%–80% of students rated by teachers

as being in the average or above-average range each

year in terms of academic competence. However, the

percentage of students scoring in the above-average

range is lower than expected, whereas the percentage

in the below-average range is correspondingly higher

than expected for a normal distribution.

To examine progress over time, each student’s

standard scores were regressed on the study year

(1, 2, 3, 4, or 5) to determine the average annual slope.

As with the standardized achievement data, students

who make progress commensurate with the norming

group would be expected to have a slope of 0. A slope

that differs significantly from 0 represents an increase

(when the slope is positive) or decrease (when the

slope is negative) in standard score in comparison to

the norming group. The average annual slope for

academic competence was 0.57 with an SD of 3.08.

This slope is positive and does differ significantly from

Table 3 Mean slope estimates for math, reading, language/writing, and academic competence change

Variable n Mean SD Minimum Maximum t (H0: b 5 0) Probability (t)

Math change 149 0.98 8.07 245.57 29.09 1.49 .139

Reading change 146 0.21 5.45 219.9 13.35 0.47 .636

Language/writing change 149 1.56 6.76 221.8 22.9 2.82 .006

Academic competence change 160 0.57 3.08 27.5 10.6 2.34 .021

Figure 4 Percentage of students making annual changes of

less than 1 year, 1 year, or more than 1 year, in math, reading,

language/writing, and academic competence.

Figure 5 Percentage of students receiving below-average,

average, and above-average academic competence scores

from Years 1–5.
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0 (t(160) 5 2.34, p 5 .021). Thus, the group, as

a whole, made slightly greater gains than expected.

However, the range of slopes indicates that some stu-

dents lost considerable ground, whereas others gained

in reference to the norm group. Figure 4 shows the

percentage of students who made average, below-

average, and above-average annual gain over the 5-year

period. We used a cut point of 3 standard score units

to allow for measurement error; thus, we considered

that students made average progress if the average

annual change scores were between 23 and 13 stan-

dard score units, below-average progress if the average

annual change scores were below 23 standard score

units, and above-average progress if the average annual

change scores were greater than 13 standard score

units. Almost 90% of students made at least average

progress; a larger percentage of students made above-

average progress than below-average progress.

Variables associated with academic status. It is imprac-

tical to examine the effect of the extensive number of

variables that might influence or explain academic

achievement in DHH students. We therefore excluded

demographic variables and historical variables from

our analysis and focused on concurrent variables.

Demographic variables cannot be changed, and their

effects have been well documented (e.g., additional

disability and ethnic status). The information we re-

ceived on historical variables, such as age of onset of

hearing loss or initiation of early intervention, was

obtained by teachers from student files; their accuracy

depended largely on the accuracy of student data kept

over the years. A large number of students had missing

data, and we therefore decided not to examine the

effect of these variables. Concurrent variables, such

as communication mode and academic classes

attended, were collected during the course of the

study and could potentially provide useful information

to teachers supporting DHH students. Guided by the

literature, we chose the following list of possible ex-

planatory variables: student’s preferred mode of com-

munication, parental participation and involvement

with the school program, number of general education

academic classes attended, classroom communication

participation, better ear PTA, and teachers’ ratings of

students’ expressive and receptive communication.

Better ear PTA, parental participation, and num-

ber of academic classes attended were obtained from

the demographic form. Preferred mode of communi-

cation was obtained from students’ responses on the

four items of the CPQ that asked students to select

their preferred mode of communication to and from

teachers and peers. Classroom communication partic-

ipation was the student’s average score on the Under-

standing Teacher, Understanding Students, and

Positive Affect scales of the CPQ (see Antia et al.,

2007, for an explanation). Teachers’ ratings of expres-

sive and receptive communication were obtained an-

nually from each student’s teacher of DHH, using the

Gallaudet three-point Functional Performance Scale.

We first examined the correlations between the ex-

planatory variables and academic performance year by

year; because no trends were apparent, we averaged the

explanatory variable scores for each student across all

5 years and did the same with the standardized achieve-

ment and academic competence scores. Thus, these

correlations represent the correlations between the av-

eraged explanatory variables and the averaged achieve-

ment and academic competence scores (averaged across

years for each student). The Pearson correlations, pro-

portion of explained variability (r2), probability (signif-

icance levels), and number of observations for each

correlation are presented in Table 4 (significant corre-

lations are shown in bold). Each of the communication

variables, whether teacher rated or student rated, was

significantly correlated with academic achievement.

Students who received high ratings on expressive and

receptive communication from the teacher of DHH had

higher academic achievement scores. Students who

rated themselves as being comfortable communicating

with teachers and peers on the CPQ and students who

expressed a preference for oral communication also re-

ceived higher academic achievement scores. Parental

participation was significantly positively correlated with

all academic outcomes. Better ear PTA was significantly

correlated only to reading achievement. The number of

general education classes attended was not significantly

correlated with any outcome, possibly because there

was little variation; most students were taking the same

number of general education academic classes.

Statistically significant correlations may or may

not explain a substantial proportion of the variability
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in outcomes. A useful way of understanding the mag-

nitude of correlations is to look at the square of the

correlation coefficient (r2), which is the proportion of

variability that can be accounted for by the explana-

tory variables (Cohen, 1988). Cohen (1988, pp. 79–80)

suggests that, as a rule of thumb, r 5 .10 be consid-

ered a small effect size and r 5 .30 be considered

a medium effect size. Using these guidelines, the com-

munication variables (preferred mode, classroom par-

ticipation, expressive and receptive communication)

can be considered to have a medium effect size. They

account for between 12% and 16% of the variability in

math achievement, 18% and 23% of the variability in

reading achievement, 16% and 20% of the variability

in language/writing, and 8% and 21% of the variabil-

ity in teacher-rated academic competence. Parental

participation and degree of hearing loss can be con-

sidered to have a smaller effect size. Parental partici-

pation accounts for between 7% and 11% of

variability in achievement, whereas better ear PTA

accounts for only 4% of variability and only in reading

achievement.

Discussion

The academic status and progress data of this sample

of DHH students in general education classrooms pro-

vide us with both good news and not-so-good news.

The good news is that the majority of these students

are achieving within the normal range (i.e., between

11 and 21 SD) of hearing students on standardized

tests of math, reading, and language/writing, and

most are perceived by their teachers as performing

academically within the range of their classmates.

Most of the students are also making 1 year’s progress

in 1 year’s time, and, in the area of language/writing,

many are making more than 1 year’s progress in a year’s

time. The not-so-good news is that the group is ap-

proximately half an SD behind norms on standardized

achievement tests and, despite making progress, may

not be closing the gap particularly in reading.

Normative Academic Status and Progress

Previous studies have reported that DHH students lag

academically far behind their hearing peers and thatT
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the average performance in reading comprehension is

approximately six grades below their hearing peers by

age 15 (Karchmer & Mitchell, 2003). The DHH stu-

dents in this study sample are achieving, on the aver-

age, about half an SD behind the norms for hearing

students on standardized achievement tests, thus

showing a much smaller gap than the data reported

by Karchmer and Mitchell (2003). Moreover, these

results are not due to a few students who are doing

exceptionally well. As shown in Figures 1–3, the

majority of students are scoring in the average and

above-average range each year. Over the 5-year period,

an average of 71%–79% of students achieved at the

average or above-average level in math, 48%–68% in

reading, and 55%–77% in language/writing.

Previous researchers (Jensema, 1978; Wolk &

Allen, 1984) have reported that the typical growth rate

(at least in reading comprehension) is about one-third

of a grade equivalent in 1 year’s time. The majority of

students in this study made an average of 1 year’s

change in 1 year’s time in math and reading. They

made more than 1 year’s change in 1 year’s time in

language/writing. Thus, they are making adequate

grade-to-grade progress, an appropriate indicator of

academic achievement.

There are several reasons why the data from this

sample may be different from other reported achieve-

ment data on DHH students. The sample in this study

includes a large number of hard-of-hearing children

who are often overlooked in other research because

they are difficult to locate. Students are often placed

in general education because it is the belief of their

teachers and parents that they can thrive in these

classrooms—in other words, these students are not

randomly selected. It is quite likely that they are not

representative of the general population of DHH stu-

dents on hard-to-measure variables such as motivation

to succeed. Another reason that these students may be

performing academically higher than those in previous

studies is because they might have more exposure to

the general education curriculum than students edu-

cated in self-contained classrooms (Soukup, Wehmeyer,

Bashinski, & Bovaird, 2007). Other research with

DHH students (Holt, 1994; Kluwin, 1993) has indi-

cated that access to the general academic curriculum is

associated with higher achievement and progress.

Finally, as noted in the introduction, it may be that

these students are influenced by academic press and

encouraged by parents, teachers, and peers to achieve.

The students in this study were enrolled in pro-

grams that provided support to DHH students in

general education through itinerant teachers of

DHH and interpreters. The fears of many educators

that the inclusion movement would result in placing

students in general education classrooms without sup-

port appear not to be true for this sample. Access to

the general education curriculum is not achieved by

simply placing a student in a classroom. DHH stu-

dents need communication access, classroom modifi-

cations, and other necessary accommodations to be

successful. We interpret the data from this study to

indicate that, given appropriate support, many DHH

students in general education classrooms can make

a year’s progress in a year’s time.

The not-so-good news is that the group remains

about half an SD below the hearing norms, and the

rate of progress, although adequate, may not be suffi-

cient to close this gap. Because we did not obtain

comparative data from hearing classmates, comparing

students only to national and state norms, we cannot

definitely conclude that they are falling behind their

classmates. However, these data do indicate that DHH

students in general education classrooms may not be

achieving to their full potential.

An interesting pattern of achievement is seen in

Figures 1–3. For both reading and language/writing,

there appears to be a dip in the percentage of students

achieving in the average and above-average range be-

tween Years 1 and 3, followed by an upward trend in

Years 4 and 5. We hypothesized that this dip might

reflect the numbers of students (a) transitioning from

lower elementary to upper elementary grades where

they make the change from ‘‘learning to read’’ to

‘‘reading to learn’’ or (b) transitioning to middle or

high school. We did find that the highest percentage

of students moved into fifth and ninth grades during

Years 2 and 3. A possible explanation for the dip then

is that it might reflect the demands of fifth grade when

students are required to read and write more in con-

tent areas and the demands of high school when home-

work requirements, teaching styles, and support

services may change.
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Students are scoring higher in math than in read-

ing or language/writing, a trend also reported by pre-

vious researchers (Allen, 1986). It is interesting to note

that students made the most progress in the area of

language/writing and the least in the area of reading.

These results may reflect the components of these

particular tests. The language/writing tests include

items on the conventions of written language, an area

in which DHH students do comparatively well (Antia,

Kreimeyer, & Reed, 2005). The reading tests empha-

size vocabulary and comprehension, areas in which

DHH students show specific weaknesses. Our data

complement that of other researchers (Karchmer &

Mitchell, 2003; Traxler, 2000), confirming that read-

ing continues to be difficult for many students includ-

ing those with less-than-severe hearing loss.

Classroom Academic Status and Progress

When general education teachers compare the DHH

students to their hearing classmates, they report that

between 67% and 77% of them are academically

within the normal range. These data are comparable

to, or better than, those reported by Power and Hyde

(2002) who reported that 66% of DHH students in

general education were academically competitive with

their classmates. Our results also show that the per-

centage of students in the average range increased over

time, whereas the percentage of students in the below-

average range decreased over time. As the students in

the above-average range remained stable, we conclude

that several students moved from below average to

average during the 5-year period. Only 20% of stu-

dents were in the below-average range by the end of

the study, a percentage close to the 16% of students

expected to be below average in a normal distribution.

However, only 3%–7% of DHH students were

reported by their teachers to be functioning in the

above-average range, well below the 16% expected in

a normal distribution. Again, these data might indicate

that several DHH students are under-performing or

not reaching their full potential.

Only 11% of students made below-average annual

gain (defined as an average annual decrease of 3 or

more standard score points) in teacher-rated academic

status. In contrast, 19%–21% of students made be-

low-average annual gain on the standardized achieve-

ment tests. These DHH students seem to be

performing similarly to their classmates (as reported

by teachers) but below national and state norms. Be-

cause we did not collect data on hearing classmates, we

cannot determine whether they, too, were achieving

below national or state norms. However, teachers and

administrators may need to take into account both

normative and classroom achievement to obtain a com-

plete academic picture of a student. It is quite possible

that a DHH student in a low-achieving school will

perform as well as classmates but fall behind on stan-

dardized achievement tests. The reverse can also be

true as pointed out by Blair et al. (1985), that is,

a DHH student can show average achievement on

standardized tests, yet be falling behind classmates

academically.

Explanatory Variables

A secondary purpose of this paper was to examine the

relationship of selected variables on achievement. The

influence of demographic variables, such as ethnicity,

has been well documented both for DHH and hearing

students (Farkas, 2008; Powers, 2003). Examining the

influence of historical variables such as early identifi-

cation and intervention was beyond the scope or in-

tention of this study. However, we examined the

relationship of several concurrent variables, namely,

preferred mode of communication as reported by the

student, parental participation as reported by teachers,

number of general education classes attended by the

student, student-rated classroom participation, better

ear PTA, teacher-rated expressive communication,

and teacher-rated receptive communication. We chose

these variables based on the literature and (except for

PTA and mode of communication) because of their

implications for provision of services by teachers of

DHH. For example, if expressive communication

was found to be related to academic outcomes, teach-

ers of DHH could focus their effort on improving this

specific skill in students. If low levels of classroom

participation were associated with lower levels of aca-

demic achievement, teachers of DHH could make it

a practice to evaluate student classroom participation

and act on the information obtained.
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Although degree of hearing loss is not a variable

that can be influenced by teachers, it is a variable of

interest to the field, and researchers have reported that

greater degree of hearing loss depresses academic

achievement (Allen, 1992). We found that degree of

hearing loss was significantly related only to reading

achievement, not to math, language/writing, or class-

room academic status. Previous researchers have also

reported a lack of relationship between degree of hear-

ing loss and outcome variables (Moeller, 2000; Most,

2004, 2006; Powers, 2003). This does not mean that

hearing loss itself does not influence achievement. On

the contrary, if we look at the somewhat depressed

achievement of the group as a whole in comparison

to the norming standards, these data could be inter-

preted to mean that any degree of hearing loss puts

students at risk for academic achievement. An

assumption in the field has been that hard-of-hearing

students need minimal support once they receive ad-

equate amplification. However, hard-of-hearing stu-

dents may be identified late or receive few services

once identified. Their mostly intelligible speech might

mislead teachers and administrators to overlook the

difficulties they experience with classroom participa-

tion. Thus, little attention may be given to mitigating

the effect of their hearing loss in the classroom.

Degree of hearing loss is often used as a proxy for

communication ability. However, we decided that it was

better to measure students’ communication directly, us-

ing both teacher and student perspectives. We chose

measures that required the teachers and students to rate

communication within the context of the classrooms in

which students received instruction. Each of the com-

munication measures, namely, teacher-rated expressive

and receptive communication and student-rated com-

munication participation within the classroom, was sig-

nificantly correlated to math, reading, and language/

writing achievement, as well as to teacher-rated aca-

demic competence. Although, from a research stand-

point, it would be of interest to determine which of

these variables was the most important in predicting

academic success, it was not possible from our data to

isolate a single variable. In additional analyses, not pre-

sented in the Results section, we correlated teachers’

and students’ ratings of communication and conducted

several different multiple regression analyses to try and

isolate those variables that might best explain academic

achievement. These regression analyses are not pre-

sented because they added little additional meaningful

information beyond that yielded by the correlations. An

examination of Table 4 shows that the magnitude of the

correlations between the communication variables and

academic achievement are quite similar. Furthermore,

the communication variables are related to one another;

therefore, it is misleading to isolate a single variable as

the best predictor of academic achievement. The reader

should be aware that the multiple regressions do indi-

cate that combinations of the explanatory variables do

not increase prediction of academic achievement in

a simple additive manner and should take this into

account when interpreting the correlations.

We suggest that the teacher-rated and student-rated

communication variables although related are not iden-

tical and should be considered as different approaches

to measuring a complex variable that can be thought

of as communication competence. Communication

competence is the degree of success in communicating

within a specific context (Owens, 2001). Thus, commu-

nicative competence is broader than language ability

and could include skills such as using an interpreter,

communication assertiveness, communication repair,

and the ability to match communication mode and reg-

ister to one’s audience. The implications of these data

are that communicative competence, broadly conceived

and exhibited within-students specific instructional set-

tings, is related to academic success.

High parental participation was positively related to

all academic outcomes; the correlations are significant,

but the effect size was relatively low and the data were

obtained by teacher’s report. It is likely that the mea-

sure we used was not sufficiently sensitive. The parental

participation score was a sum of the number of different

school-related activities in which parents participated.

We had no measure of the intensity of participation

(e.g., a parent who attended one parent–teacher meet-

ing received the same score as a parent who attended

several) or the degree to which parents supported their

children at home by communicating with them or help-

ing them with homework. However, even this simple

measure of parental participation in school yielded

a significant correlation, highlighting the need for

parents to be involved in their children’s education.
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Neither the communication variables nor parental

participation explained more than a quarter of the

variability in academic outcomes, emphasizing the

complexity of interrelated factors that influence aca-

demic achievement. The remaining variability may be

explained partially by demographic and historical var-

iables that we did not examine. However, Reed et al.

(2008) have pointed out that student, family, and

school variables interact in complex ways to influence

student outcomes.

Implications for Research and Practice

The most important implication is that students in

general education classrooms can achieve at a higher

level than reported by previous researchers and also

can make adequate progress in these classrooms im-

plying that DHH students are capable of learning

alongside hearing peers. However, students with any

degree of hearing loss may be at risk for achieving

lower than their potential, so even those with mild

hearing loss should be monitored and provided serv-

ices as necessary.

One of the difficulties of a study of DHH students

in the public schools is the issue of sample represen-

tativeness. Despite our efforts to enroll students from

ethnic minority backgrounds, the proportion of these

students in our study was only 36%, which is not

representative of the 50% reported for the general

school population in the Western United States in

2001 at the beginning of the study (National Center

for Education Statistics, 2008). Also, the lesser degree

of hearing loss of the sample as a whole is reflective of

DHH students in general education but not necessar-

ily of DHH students nationwide (Gallaudet Research

Institute, 2006).

Another sampling issue is specific to longitudinal

studies. Over time, students who do poorly may be

placed in center schools, whereas those who do well

may stop receiving services and be lost to the special

education system. We tried to follow all students who

entered the study; thus, we continued to collect data

on students who in subsequent years received all their

instruction from teachers of DHH as well as those

who stopped receiving services. Even so, the danger

of longitudinal studies is that data cannot be obtained

on all participants for the course of the entire study

and that the students who drop out, or for whom data

are not available, differ in some manner from the

remaining participants. For this reason, we believe that

replications in other states and programs would be

wise before generalizing from this single study to the

larger population of DHH students. Also, we did not

obtain data on a matched group of hearing classmates.

Future researchers may want to include such a com-

parison group.

Teachers of DHH who support these students are

not able to change demographic or historical variables

that contribute to academic success for these stu-

dents, but they can focus on the communication skills

and communication supports that influence success.

Communication skills should, of course, include lan-

guage and reading skills, which are the traditional

focus for teachers of DHH but might also include

strategies for using interpreters effectively, partici-

pating in classroom discussions, repairing communi-

cation breakdowns, and self-advocating to improve

communication environments. Teachers of DHH

should ensure that appropriate communication sup-

ports (such as interpreters) are in place and should

work with general education teachers to change

aspects of the classroom environment and activities

for students having difficulty with classroom commu-

nication participation.

Finally, these results are for a sample of students

in two states. Additional longitudinal studies of the

progress of DHH students will add to our knowledge

of the capabilities of these students, the areas in which

they need the most support from teachers of DHH,

and the expectations that we should hold for their

academic success.

Funding

U.S. Department of Education, Office of Special

Education Programs (H324C010142).

References

Allen, T. (1986). Patterns of academic achievement among hear-

ing impaired students: 1974 and 1983. In A. Schildroth &

M. Karchmer (Eds.), Deaf children in America (pp.

161–206). Boston: Little Brown.

Academic Status and Progress 309



Allen, T. (1992). Subgroup differences in educational placement

for deaf and hard of hearing students. American Annals of

the Deaf, 137, 381–388.

Antia, S. D. (2007). Can deaf and hard of hearing students be

successful in general education classrooms? [Electronic

Version]. Teachers College Record. Retrieved February 5,

2007, from http://www.tcrecord.org.

Antia, S. D., Kreimeyer, K. H., & Reed, S. (2005). Written lan-

guage of deaf and hard-of-hearing students in public schools.

Journal of Deaf Studies and Deaf Education, 10, 244–255.

Antia, S. D., Sabers, D., & Stinson, M. S. (2007). Validity and

reliability of the Classroom Participation Questionnaire

with deaf and hard of hearing students in public schools.

Journal of Deaf Studies and Deaf Education, 12, 158–171.

Blair, J. C., Peterson, M. E., & Viehweg, S. H. (1985). The effects

of mild sensorineural hearing loss on academic performance

of young school-age children. The Volta Review, 87, 207–236.

Bodner-Johnson, B. (1986). The family environment and

achievement of deaf students: A discriminant analysis.

Exceptional Children, 52, 443–449.

Cohen, J. (1988). The significance of product moment r. In J.

Cohen (Ed.), Statistical power analysis for the behavioral

sciences (pp. 75–108). Hillsdale, NJ: Lawrence Erlbaum

Associates.

Colorado Department of Education (1999). Colorado State

Assessment Profile. Retrieved January 23, 2008, from

http://www.cde.state.co.us/index_home.htm.

CTB McGraw Hill LLC. (2003). TerraNova (2nd ed.).

Monterey, CA: McGraw Hill.

Davis, J. M., Shepard, N. T., Stelmachowicz, P. G., & Gorga,

M. P. (1981). Characteristics of hearing-impaired children

in the public schools: Psycho-educational data. Journal of

Speech and Hearing Disorders, 46, 130–137.

Farkas, G. (2008). Racial disparities and discrimination in

education: What do we know, how do we know it, and what

do we need to know? Teachers College Record, 105,

1119–1146.

Gallaudet Research Institute. (1997–1998). 1997–98 Annual

Survey of Deaf and Hard of Hearing Children and Youth.

Washington, DC: Gallaudet University.

Gallaudet Research Institute. (2006). Regional and national sum-

mary report of data from the 2006–2007 Annual Survey of

Deaf and Hard of Hearing Children and Youth. Washington,

DC: GRI Gallaudet University.

Garrison, W., Long, G., & Stinson, M. S. (1994). The classroom

communication ease scale. American Annals of the Deaf, 139,

132–140.

Gresham, F. M., & Elliott, S. N. (1990). Social Skills Rating

System. Circle Pines, MN: American Guidance Service.

Harcourt Educational Measurement. (1996). Stanford Achieve-

ment Test Series (9th ed). Spring Norms Book. San Antonio,

TX: Harcourt Educational Measurement.

Holt, J. (1994). Classroom attributes and achievement test scores

for deaf and hard of hearing students. American Annals of

the Deaf, 139, 430–437.

Jensema, C. (1978). A comment on measurement error in

achievement tests for the hearing impaired. American

Annals of the Deaf, 123, 496–499.

Karchmer, M., & Allen, T. (1999). The functional assessment of

deaf and hard of hearing students. American Annals of the

Deaf, 144, 68–77.

Karchmer, M., & Mitchell, R. E. (2003). Demographic and

achievement characteristics of deaf and hard-of-hearing

students. In M. Marschark & P. E. Spencer (Eds.), Oxford

handbook of deaf studies, language and education (pp. 21–37).

New York: Oxford University Press.

Kluwin, T. N. (1993). Cumulative effects of mainstreaming on

the achievement of deaf adolescents. Exceptional Children,

60, 73–81.

Kluwin, T. N., & Gonter Gaustad, M. (1992). How family

factors influence school achievement. In T. Kluwin, D. F.

Moores, & M. Gonter Gaustad (Eds.), Toward effective pub-

lic school programs for deaf students (pp. 66–82). New York:

Teachers College Press.

Kluwin, T. N., & Moores, D. (1985). The effects of integration

on the mathematics achievement of hearing impaired ado-

lescents. Exceptional Children, 52, 153–160.

Kluwin, T. N., & Stinson, M. S. (1993). Deaf students in local

public high schools: Backgrounds, experiences, and outcomes.

Springfield, MA: Charles C. Thomas.

Lee, V. E., & Smith, J. B. (1999). Social support and achieve-

ment for young adolescents in Chicago: The role of school

academic press. American Educational Research Journal, 36,

907–945.

Marschark, M., Lang, H. G., & Albertini, J. A. (2002). Educat-

ing deaf students: From research to practice. New York:

Oxford University Press.

Moeller, M. P. (2000). Early intervention and language devel-

opment in children who are deaf and hard of hearing.

Pediatrics, 106, e43.

Most, T. (2004). The effects of degree and type of hearing loss

on children’s performance in class. Deafness and Education

International, 6, 154–166.

Most, T. (2006). Assessment of school functioning among Israeli

Arab children with hearing loss in the primary grades.

American Annals of the Deaf, 151, 327–335.

National Center for Education Statistics. (2008). Percentage distri-

bution of the race/ethnicity of public school students enrolled in

kindergarten through 12th grade, by region: Selected years,

October 1972–2006. Retrieved January 28, 2009, from

http://nces.ed.gov/programs/coe/2008/section1/table.asp?

tableID5863.

National Center for Hearing Assessment and Management.

(2008). State summary statistics: Universal newborn hearing

screening. Retrieved June 4, 2008, from http://www.

infanthearing.org/status/unhsstate.html

Owens, R. E. (2001). Language development: An introduction.

Needham Heights, MA: Allyn & Bacon.

Power, D., & Hyde, M. (2002). The characteristics and extent of

participation of deaf and hard-of-hearing students in regu-

lar classes in Australian schools. Journal of Deaf Studies and

Deaf Education, 7, 302–311.

Power, D., & Hyde, M. (2003). Itinerant teachers of the deaf and

hard of hearing and their students in Australia: Some state

comparisons. International Journal of Disability Development

and Education, 4, 385–401.

310 Journal of Deaf Studies and Deaf Education 14:3 Summer 2009

http://www.tcrecord.org
http://www.cde.state.co.us/index_home.htm
http://nces.ed.gov/programs/coe/2008/section1/table.asp?tableID=863
http://www.infanthearing.org/status/unhsstate.html
http://www.infanthearing.org/status/unhsstate.html
http://nces.ed.gov/programs/coe/2008/section1/table.asp?tableID=863


Powers, S. (2003). Influences of student and family factors on

academic outcomes of mainstream secondary school deaf stu-

dents. Journal of Deaf Studies and Deaf Education, 8, 57–78.

Reed, S., Antia, S. D., & Kreimeyer, K. H. (2008). Academic status

of deaf and hard-of-hearing students in public schools: Stu-

dent, home, and service facilitators and detractors. Journal of

Deaf Studies and Deaf Education, 13, 485–502.

Roberts, S. B., & Rickards, F. W. (1994). A survey of graduates

of an Australian integrated auditory/oral preschool. Part II:

Academic achievement, utilization of support services, and

friendship patterns. The Volta Review, 96, 207–236.

Ross, M., Brackett, D., & Maxon, A. B. (1982). Hard of hearing

children in regular schools. Englewood Cliffs, NJ: Prentice-Hall.

Semmel, M. I., & Frick, T. (1985). Learner competence in

school. In M. Kaufman, J. A. Agard, & M. I. Semmel

(Eds.), Mainstreaming: Learners and their environment (pp.

99–150). Cambridge: Brookline Books.

Soukup, J. H., Wehmeyer, M. L., Bashinski, S. M., & Bovaird,

J. A. (2007). Classroom variables and access to the general

curriculum for students with disabilities. Exceptional Chil-

dren, 74, 101–120.

Stinson, M. S., & Antia, S. D. (1999). Considerations in educating

deaf and hard-of-hearing students in inclusive settings. Journal

of Deaf Studies and Deaf Education, 4, 163–175.

Stinson, M. S., Liu, Y., Saur, R. E., & Long, G. (1996). Deaf

college students’ perceptions of communication in main-

stream classes. Journal of Deaf Studies and Deaf Education,

1, 40–51.

Traxler, C. B. (2000). The Stanford Achievement Test, 9th

Edition: National norming and performance standards for

deaf and hard-of-hearing students. Journal of Deaf Studies

and Deaf Education, 5, 337–339.

Wolk, S., & Allen, T. E. (1984). A 5-year follow-up of read-

ing-comprehension achievement of hearing-impaired stu-

dents in special education programs. Journal of Special

Education, 18, 161–176.

Yoshinaga-Itano, C., Sedey, A., Coulter, D., & Mehl, A. (1998).

Language of early- and later-identified children with hear-

ing loss. Pediatrics, 102, 1161–1171.

Received August 27, 2008; revisions received February 13, 2009;

accepted March 19, 2009.

Academic Status and Progress 311


