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THE RELATIONSHIP OF NON-VERBAL INTELLIGENCE MEASURES

TO ACADEMIC ACHIEVEMENT AMONG DEAF ADOLESCENTS

Nicholaus Paal, Susan Skinner
and

Carl Reddig
University of Arkansas for Medical Science
4301 W. Markham

Littie Rock, AR 72205

Abstract

This study examined the correlations between
academic achievement and two tests of none

verbal intelligence often used with the deaf pop
ulation, the Hiskey-Nebraska Test of Learning
Aptitude (H-NTLA) and the Wechsler Adult
Intelligence Scale-Revised (WAIS-R) Perfor
mance Scale, in a sample of 35 deaf high school
students. Both tests correlated significantly posi
tively with measures of reading comprehension
and mathematical calculation and were, in fact,
in the same range as typical correlations between
overall IQ and achievement in the hearing pop
ulation. The WAIS-R Performance Scales cor

related significantly higher with reading compre
hension than did the H-NTLA. The results seem

to validate the use of the WAIS-R as a predictor
of academic achievement and a potential aid in
identifying learning problems in the deaf popula
tion.

ted the use of the WISC-R Performance Tests

with deaf children (Hirshoren, Hurley, & Kavale,
1979; Hirshoren, Kavale, Hurley, & Hunt, 1977;
Hirshoren, Hurley, & Hunt, 1977) and norma
tive work has been completed to add to the useful
ness of this scale with deaf persons (Anderson
and Sisco, 1977). Sullivan and Vemon (1979)
have suggested the WlSC-R Performance Scale
be used in conjunction with the H-NTLA in
assessing school-aged, hearing impaired childrea
In contrast to the WISC-R applications, much

less information is available supporting the use
of adult level Wechsler tests with deaf persons.
Goetzinger andRousey (1957) found the Wechsler-
Bellevue Adult Scale of Intelligence Perfor
mance scale to be useful with deaf adolescents.

Also, in reviewing available intelligence tests,
Vemon (1968) recommended the Performance
Scale of the Wechsler Adult Intelligence Scale

A familiar and often frustrating decision fac
ing psychological evaluators in working with deaf

clients is choosing an appropriate tool to assess
nonverbal intelligence. Levine (1974) found that
evaluators participating in a survey selected the
Performance Tests from the Wechsler scales

with the greatest frequency. Also chosen, but
with less frequency, was the Hiskey-Nebraska
Test of Learning Aptitude. Both these scales are

highly reliable with Wechsler (1981) reporting
test-retest reliability of .93 for the Performance
Scale and Hiskey (1955) reporting a split-half
reliability coefficient of .96.
This choice of Wechsler Performance Scales

over the H-NTLA merits study because the H-
NTLA is the only test of intellectual abilitites
developed specifically for the deaf population
(Roeser & Downs, 1981). Research has suppor

for deaf individuals aged 16 to 70 years.
Watson, Goldgar, Kroese, and Lotz (1968)

administered both Wechsler Performance Scales

and the H-NTLA to deaf students and correlated

them with academic achievement measures. Their

achievement measures were: the Stanford Achieve

ment Test-Hearing Impaired Form, the Wood
cock Reading Mastery Test, and the Peabody
Individual Achievement Test. They found that
both the Wechsler Performance Scales and the

H-NTLA correlated significantly with most
achievement measures and that the H-NTLA

correlation was consistently, but nonsignifican-
tly higher than the Wechsler Performance cor
relation with the same achievement measure.

Two of the highest correlations were with the
Stanford reading comprehension (H-NTLA -
.46; Wechsler- .36) and math computation (H-
NTLA- .62; Wechsler- .5 3). These correlations
are similar to the .50 which is the average cor-
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relation between IQ and achievement for the
hearing population (Jensen, 1980) and con
siderably higher than some reported correlations
of .33 between achievement and Performance

IQ (Zimmerman & Woo-Sam, 1972).
The present study was conducted to examine

the question of which of these two measures of

intellectual ability is a better predictor of academic
achievement in the deaf population in that age
group in which they overlap. The authors hypothe
sized, based on clinical experience, that the Per
formance Scale of the WAIS-R correlated higher
with achievement in deaf adolescents than the H-

NTLA.

Method

Subjects

Subjects were 35 deaf adolescents (20 females
and 15 males) aged 16-1 to 18-0 years who were
students at the residential school for the deaf in

Arkansas. All students had bilateral, sen-
sorineural hearing losses ranging from mod
erately severe to profound. The orientation of the
program at this residential school is total com
munication.

Procedure

All students were administered both the WAIS-

R Performance Scale and the H-NTLA, but at
separate testing sessions. Testing was done by
two psychological examiners experienced in work
ing with deaf persons and fluent in sign language.
Each student was administered one instrument

by one examiner and the other instrument by the
other, in counterbalanced order. The examiner

administering the second test was in all cases
imaware as to the results of the first testing. One
examiner administered 18 WAIS-R Perfor-

gestures.

Achievement test scores were obtained from

the routine annual achievement testing which is
part of the school program. The achievement
scores were from the Stanford Achievement Test,
Special Edition for the Hearing Impaired in read
ing comprehension and mathematical computa
tion, and were reported as percentile scores.

Results

Scores on the H-NTLA ranged from 40 to 103
with a mean of 79; on the Wechsler Performance
from 58 to 126 with a mean of 90; on the Stan
ford reading comprehension from 2 to 99 with a
mean of 54.4; and on the Stanford math com

putation from 2 to 88 with a mean of 48.9.

The results of the analysis using the Pearson
Product-Moment correlation are shown in Table

I. These correlation coefficients were all signifi
cant at the p<.01 level of confidence. Further,
one-tailed t-tests for the significance of differen
ces between dependent correlations showed that

the WAIS-R Performance Scale correlated higher
with reading comprehension than did the H-
NTLA (t=2.38; df^32; p<.05). There was no
significant difference between the WAIS-R Per
formance Scale and the H-NTLA in their cor

relations with mathematical calculations. We

also computed the correlation between the H-

NTLA and the WAIS-R Performance Scale and

found that these two instruments were significan
tly correlated (r=.75; p<.01).

Discussion

The major hypothesis of this study, that the
WAIS-R Performance Scale would be a better

predictor of academic achievement than the H-
NTLA was only partially supported in that there

TABLE 1

Achievement Measure H-NTLA WAIS-R

fS. - SAT-Reading Comprehension .53* .73*

SAT-Mathematical Calculations .60* .70*

*P<.01

mance Scales and 17 H-NTLA's while the other

administered 17 WAIS-R Performance Scales

and 18 H-NTLA's. The standardized directions

for the WAIS-R were given by both speech and
sign language whereas directions for the H-
NTLA were given in the standardized way through

was only a significantly higher correlation of the
WAIS-R with reading, but not with mathemati
cal computation. WAIS-R- mathematical com
putation correlations were in the same range as

WAIS-R- reading comprehension correlations,
but the H-NTLA seemed to correlate slightly
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higher (though not statistically significantly) with
mathematical computation than with reading
comprehension.

These results seem at variance with other

comparisons of the Wechsler Scales and the H-
NTLA (Watson et al, 1986) in which the H-
NTLA was judged to be a better predictor of
academic achievement than the Wechsler. It

should be remembered, however, that although
Watson et al. (1986) considered the H-NTLA a
better predictor of academic achievement than
the Wechsler, they reported no significant dif
ferences or even trends toward significance
between the correlations. The present results
would seem to support what others (Hirshoren et
al., 1977; Hirshoren et al., 1979; Anderson &
Sisco, 1977) have said about the usefulness of
the WISC-R and WAIS and validate the use of

the WAIS-R in predicting academic achieve
ment and monitoring academic progress in the
deaf population. Some caution should be exer

cised in generalizing these results to the entire
deaf population. The generalizability of these
results may be limited by the small size of the
sample and by the fact that the subject pool was
comprised of only deaf adolescents in a residen
tial school setting and not a more heterogeneous
population.

It is interesting to note that the correlations
between these achievement measures and intellec

tual measures are in at least the same range, if not
slightly higher than the correlation of .50 which
is often cited as a median correlation between IQ
and achievement (Jensen, 1980). A partial explan
ation for these relatively high correlations may
be in the fact that this sample had a quite broad

range of scores on both intellectual and achieve
ment measures, which may be somewhat atypi
cal for a population of deaf youngsters.
A second possible factor in the relatively high

correlations obtained may be the age group com
prising this sample, all youngsters in grades 10-
12. Other research (Giangrew, 1966) also shows
substantial correlations between intelligence and
achievement in younger (grades 2-4) and older
(grades 11-12) children but not in the age group
in between.

The particular achievement tests used in this
study also may have a bearing on the high cor
relations found. Watson et al. (1986) also found
that the SAT-HI reading comprehension resulted
in some of the highest correlations with both the
H-NTLA (.46) andthe WAIS-R(.36) as did the
SAT-HI math computation (H-NTLA - .62;
WAIS-R- .53). It should be noted that the authors
did not select these achievement measures but

simply utilized the results of the tests which the
school routinely used for evaluation of academic
progress.

In conclusion, the results of the present study
would seem to support the use of either the H-
NTLA or the WAIS-R Performance Scale as a

predictor of academic problems in high school
aged deaf adolescents. The results also suggest
that the WAIS-R Performance Scale may be a
superior evaluation instrument in making these
kinds of decisions in the area of reading com
prehension. Further research with larger sam
ples may provide a more definitive answer to the
question ofwhether one ofthese ability measures
may be more predictive of academic achieve
ment than the other.

10 Vol. 21 No. 3 January 1988
3

Paal et al.: The Relationship of Non-Verbal Intelligence Measures to Academic

Published by WestCollections: digitalcommons@wcsu, 1988



THE RELATIONSHIP OF NON-VERBAL INTELLIGENCE MEASURES
TO ACADEMIC ACHIEVEMENT AMONG DEAF ADOLESCENTS

REFERENCES

Anderson, R.J., & Sisco, F.H. (1977). Standardization of the WISC-R Performance Scale for Deaf Children. (Office of Demo
graphic Studies Publication Series T, No. 1). Washington, DC: Gallaudet University.

Giongrew, C. J. (1966). The Hiskey-Nebraska Test of Learning Aptitude (Revised) compared to several achievement Tests. American
Annals of the Deaf, 8, 566-577.

Goetzinger, C. P., & Rousey, C. L. (1957). A study of the Wechsler Performance Scale (Form II) and the Knox Cube Test with deaf
adolescents. American Annals of the Deaf, 102, 380-398.

Hirshoren, A., Hurley, O. L.,&Hunt, J. T.(1977). The WISC-Rand the Hiskey-NebraskaTest with deaf children. American Annals
of the Deaf, 122, 392-394.

Hirshoren, A., Hurley, O. L., & Kavale, K. (1979). Psychometric characteristics of the WISC-R performance scale with deaf children.
Journal of Speech and Hearing Disorders, 44, 73-79.

Hirshoren, A. Kavale, K., Hurley, O. L., & Hunt, J. T. (1977). The reliability of the WISC-R performance scale with deaf children.
Psychology in the Schools, 14, 412-415.

Hiskey, M. S. (1966). Manual for the Hiskey-Nebraska Test of Learning Aptitude. Lincoln, Nebraska: Union College Press.

Jensen, A. R. (1980). Bias in mental testing. New York: The Free Press.

Levine, E. S. (1974). Psychological tests and practices with the deaf: A survey of the state of the art. The Volta Review, 76, 298-319.

Roeser, R. & Downs, M. (1981). Auditory disorders in school children. New York: Thieme - Stratton, Inc.

Sullivan, P. M. & Vemon, M. (1979). Psychological assessment of hearing impaired children. School Psychology Digest, 8,271-290.

Watson, B., Goldgar, D., Kroese, Jr., & Lotz, W. (1986). Nonverbal intelligence and academic achievement in the hearing impaired.
Volta Review, 88, 151-158.

Wechsler, D. (1981). Manual for the Wechsler Adult Intelligence Scale - Revised. New York: Psychological Corp.

Zimmerman, I. L. & Woo-Sam, Jr. (1972). Research with the Wechsler Intelligence Scale for Children: 1960-1970. Psychology
in the Schools, 9, 232-271.

Vemon, M. (1968). Fifty years of research on the intelligence of deaf and hard of hearing children: A review of literature and discussion
of implications. Journal of Rehabilitation of the Deaf. I (4), 1-12.

Vol. 21 No. 3 January 1988 11
4

JADARA, Vol. 21, No. 3 [1988], Art. 5

https://repository.wcsu.edu/jadara/vol21/iss3/5


	The Relationship of Non-Verbal Intelligence Measures to Academic Achievement Among Deaf Adolescents
	Recommended Citation

	The Relationship of Non-Verbal Intelligence Measures to Academic Achievement Among Deaf Adolescents

