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ABSTRACT 
A group of 25 normal-hearing children aged 6 to 13 years was 
compared to a group of 25 children manifesting a unilateral 
hearing impairment of at least 45 dB HL. The two groups were 
matched on age, I . Q . ,  socio-economic status, sex, and race. 
Thirty-two percent of the hearing-impaired children failed a grade 
in school, while none of the normal-hearing children failed. This 
group of children who failed in school exhibited verbal 1.Q.s 
which were significantly lower than those children who suc- 
ceeded in school. However, few differences were found between 
the two groups on a battery of standardized language tests. 

The prevalence of unilateral hearing loss in the school 
age population is about 3 in 1000 ( 1). This type of com- 
municative disorder is as prevalent a problem as cleft 
palate in children. And yet, very little empirical research 
has been conducted to date on children with this poten- 
tially handicapping condition. There is limited informa- 
tion presently available on the auditory, academic, and 
linguistic performance of children with unilateral hearing 
loss. Many physicians, audiologists, and special educators 
hold the view that children with unilateral hearing im- 
pairment experience few, if any, communicative difficul- 
ties. Parents are characteristically advised that preferential 
classroom seating will provide the good ear with sufficient 
auditory input, and thereby offset any disadvantage in the 
classroom. Despite the widespread belief that unilateral 
hearing loss is not a serious problem, there is some evi- 
dence to suggest that children with only one good ear do 
experience some difficulties. It has been reported, for 
instance, that some school age children with unilateral 
hearing impairment experienced delays in language devel- 
opment (2). A second study (3) examined the effects of 
hearing loss on educational achievement and found that 
in a small group of unilaterally impaired children, lags in 
academic achievement were noted. The data to be reported 
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in this study are concerned with the cognitive and linguis- 
tic skills of unilaterally impaired children, as well as their 
classroom achievement. 

METHOD 

A battery of standardized language measures was administered 
to a group of school-aged children exhibiting a unilateral hearing 
loss. Each of these hearing-impaired individuals was matched to 
a child with normal hearing abilities on the basis of intelligence, 
sex, chronological age, race, and socioeconomic status. Presum- 
ably then, the single most important factor which differentiated 
each matched pair was the presence or absence of a unilateral 
sensorineural hearing impairment ofat least 45 dB HL (re: ANSI, 
1969 [4]) through the frequency range of speech (500 to 2000 
Hz). 

Subject Selection Criteria 
Recall from Bess and Tharpe (this issue) that 60 children with 

unilateral sensorineural hearing loss were selected from the pa- 
tient files of the Bill Wilkerson Hearing and Speech Center, the 
files of the Nashville Metropolitan School System, and other 
local educational agencies in the mid-Tennessee region. The 
children ranged in age from 6 to 18 yr with a mean age of 13 yr. 
Medical and educational case history data were then obtained 
via parental interview, medical file, and school records. 

A subsample of 25 unilaterally hearing-impaired children was 
selected for a more comprehensive examination oftheir auditory, 
linguistic and psychoeducational skills. A matched group of 25 
normal hearing children was also selected. The specific criteria 
used in the selection of the group with monaural hearing loss has 
been detailed in Bess and Tharpe (this issue). In general, the 
unilateral group exhibited normal hearing (S 15 dB from 500 to 
4000 Hz) in the good ear and an impairment of 45 dB or more 
( 5 0 0  to 2000 Hz) in the affected ear, the presence of the hearing 
loss for 3 yr or longer, no history of middle ear disease in the 
good ear, normal intelligence, and normal growth and develop 
ment. 

Criteria for the control group included hearing thresholds no 
poorer than 15 dB (re: ANSI, 1969) bilaterally at octave intervals 
250 to 8000 Hz, normal tympanometry in both ears, normal 
intelligence as determined by a licensed psychological examiner, 
and a negative history of otitis media. These two groups of 
subjects were then matched for age (+6 mo), sex, intelligence (+ 
1 SD), race, and socioeconomic status ( 5 ) .  
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Battery of Language Tests 

A battery of standardized language tests was administered to 
each of the children in the study. The battery consisted of the 
following tests. 

1. The Token Test for Children (6) 
2. Wiig-Semel Test of Linguistic Concepts (7) 
3. Illinois Test of Psycholinguistic Abilities (8) 

(a) Auditory association subtask 
(b) Visual association subtask 
(c) Grammatic closure subtask 

4. Auditory Verbal Learning Test (9) 
5. Detroit Tests of Learning Aptitude ( lo)  

(a) Verbal opposites subtask 
(b) Auditory attention span for related syllables subtask 
(c) Oral directions subtask 

6. Mean length of utterance in words and morphemes 
A brief description will be given to each of these measures 

below. 
The Token Test for Children (6) is a measure of comprehen- 

sion of increasingly complex commands, involving color, shape, 
and size of tokens (Parts I to IV) and increasingly complex 
vocabulary (Part V). The child is presented with a set of 20 
tokens and is asked to perform such operations as “Touch the 
red circle,’’ “Touch the yellow circle and the red square,” and 
“Before touching the yellow circle. pick up the red square.” The 
Token Test for Children was standardized on 1304 children who 
ranged in age from 3 yr 0 mo to I 1  yr 6 mo. 

The Wiig-Semel Test of Linguistic Concepts (7) was adminis- 
tered to each child. This test is now incorporated into the CELF 
( 1  1). The Test of Linguistic Concepts evaluates the comprehen- 
sion of 50 linguistic concepts requiring local operations. These 
include comparative, passive, temporal-sequential, spatial, and 
familiar relationships. Ten test sentences comprise each of these 
five subtasks. The child is asked questions such as “Are water- 
melons bigger than apples?” (comparative relationships) and “Pat 
came after James. Was James first?” (spatial relationships). Nor- 
mative data are presented on 2 I0 children in grades I through 
8. 

Three subtasks of the Illinois Test of Psycholinguistic Abilities 
(ITPA) (8) were administered to each child: Auditory Associa- 
tion, Visual Association, and Grammatic Closure subtasks. These 
subtasks were selected to test different levels of the psycholin- 
guistic model on which the ITPA is based. The Auditory Asso- 
ciation subtest requires the comprehension of an auditory stim- 
ulus and a vocal response. This subtest makes use of verbal 
analogies, where the child is required to supply missing infor- 
mation. An example of a test item is: “A daddy is big; a baby is 

~ .” The Visual Association subtest requires the compre- 
hension of a visual stimulus followed by a motor response. On 
each test item, the child points to one of four pictures which is 
most closely associated with a central picture. The Grammatic 
Closure subtest assesses the child’s ability to make use of the 
redundancies of oral language, and requires a production re- 
sponse. For example, the examiner points to two pictures of beds 
and says, “Here is a bed; here are two .” The child 
supplies the missing word and adds the appropriate morpholog- 
ical marker. The ITPA was standardized on approximately 1000 
children between the ages of 2 yr 4 mo and 10 yr 3 mo. 

The Auditory Verbal Learning Test (9) is a measure of single- 
word verbal recall. The child is presented with a list of 15 words 
and is asked to recall as many as he can remember, order being 
unimportant. Five trials of the lists are presented. This test claims 
to estimate short-term memory for unrelated verbal material. 
Normative data in the form of percentiles are presented for 
children between 5 and 13 yr as well as adults. 

Three subtests of the Detroit Tests of Learning Aptitude (lo) 
were administered to each child: Verbal Opposites, Auditory 
Attention Span for Related Syllables, and Oral Directions. The 
Verbal Opposites subtest appraises the child’s knowledge of 
antonyms. The examiner says a word such as “day” and the child 
is instructed to give the opposite word “night.” The Auditory 
Attention Span for Related Words subtest is a test of meaningful 
sentence recall. The Oral Directions subtest is a timed evaluation 
of the child’s ability to follow verbal directions. This task is 
complicated by requiring certain arithmetic, reading, and writing 
skills of the child. A limited test standardization study was 
conducted on subjects between 3 and 19 yr of age. In addition 
to the language test described above, a measure of cognitive 
development (Weschler Intelligence Scale for Children-Re- 
vised) ( 12) was also included in the analysis. 

The language battery was administered by a certified speech- 
language pathologist, specializing in child language. The exam- 
iner was blind to the childrens’ group assignment. All testing was 
conducted in two sittings and was completed within a span of 4 
weeks. 

RESULTS 

The test data to be reported in this section are generally 
based on a total sample of 50 children aged 6 to 13 yr. 
Twenty-five of these children manifesting a unilateral 
hearing loss were compared with 25 normal-hearing chil- 
dren. In the case of some of the language measures, not 
every child was tested, for various reasons. When the 
results of a particular test are based on less than the entire 
sample of 50 children, this will be noted; otherwise, the 
full sample was used. In particular, in the case of the 
spontaneous language sample results, only 40 children 
were compared. Ten black children were omitted from 
analysis of spontaneous productive language on the basis 
of presumed dialect differences. 

The results of this study have been organized, first, by 
comparing overall group differences between the normal 
hearing children and the unilaterally hearing-impaired 
children. Second, language performance within the uni- 
lateral group was viewed from three perspectives: ( 1 )  the 
effects of severity of loss, (2) whether the loss was right- or 
left-sided, and (3) whether the child had been academically 
successful. The number of children comprising each of 
the various sample breakdowns may be seen in Table 1. 

Table 1. Total number of subjects in the sample, both normal and 
unilaterally hearing-impaired and sample breakdown of unilateral group 
on various characteristics 

Demographic Data 
Group N 

Normal 
Unilateral loss 

Mild to moderate loss (45-60 dB HL) 
Severe to profound loss (>60 dB HL) 

Impaired right ear 
Impaired left ear 

25 
25 

9 
16 

15 
10 

Academically successful 17 
Failed one grade 8 



Language of Children with Unilateral Hearing Loss 29 

General Cognitive Abilities: Performance on the WISC-R 
One of the measures on which the experimental (i.e., 

children with unilateral hearing loss) and control groups 
were compared was intelligence, as measured by the Wes- 
chsler Intelligence Scale for Children-Revised (WISC- 
R). The mean performance of each group is presented in 
Table 2, the full scale I.Q. is shown, as well as its two 
components, verbal and performance subscales. Each of 
these three indices is scaled on a mean (x) of 100 and a 
SD of 16 in the general population. 

When the mean I.Q. performance was compared statis- 
tically, no differences were found on the full scale score 
(F = 2.508: df = 1,47: P < 0. I2), the performance subscale 
(F = 3.479; df = 1,47; p < 0.06), or the verbal subscale (F 
= 0.628; df = 1,47; p < 0.43). When viewing the children 
individually on WISC-R full scale intelligence, the lowest 
score achieved was 78 while the highest score was 132. 
The intelligence criterion for inclusion in the study was 
“normal” I.Q. on the WISC-R as determined by a licensed 
psychological examiner. On the WISC-R, a full scale I.Q. 
of 70 and above is considered normal (though an I.Q. in 
the 70 to 79 range is considered “borderline”). One child 

Table 2. Means, standard deviations, and ranges of normal and unilateral 
groups on WISC-R: full scale, performance. and verbal subscales 

Normal Group Unilateral Group 
(N = 25) (N = 24) 

Mean 106.68 101.71 
SD 10.11 11.83 

WISC-R full scale I.Q. 

Range 89-1 25 78-1 32 
WISC-R performance I.Q. 

Mean 106.84 99.88 
SD 11.19 14.78 
Range 91 -1 29 71-130 

WISC-R verbal I.Q. 
Mean 105.36 102.79 
SD 10.36 12.28 
Range 87-1 28 82-141 

in the sample had a full scale I.Q. of 78, while all others 
scored 80 and above. 

For the purposes of comparing performance on various 
language measures, it is ideal to base comparisons on 
equivalent performance I.Q., an index of nonverbal intel- 
lectual ability. In the present study, even though there is 
no significant mean difference in performance I.Q., indi- 
vidual dyads (i.e., normal child with matched hearing- 
impaired child) do sometimes differ markedly. In order to 
equalize these dyadic differences, all subsequent analyses 
of the language measures have been conducted using an 
analysis of covariance, with WISC-R performance I.Q. as 
the covariate. The goal here is to construct two groups 
that are statistically equivalent in nonverbal intelligence, 
so that any true verbal differences between the groups 
might surface. 

After having demonstrated equivalence between the 
normal and hearing-impaired groups overall on the WISC- 
R, we looked for possible differences within the impaired 
group itself. We studied I.Q. differences as a result of 
seventy of the unilateral loss, whether the loss was left- or 
right-sided, and whether the child ever failed a grade in 
school. These findings are summarized in Table 3. Means 
and SD of WISC-R full scale I.Q., performance I.Q., and 
verbal I.Q. are given for each subsample as well as for the 
total sample of hearing-impaired children. A total of 24 
children were administered the WISC-R. 

The sample was divided first into two subgroups ac- 
cording to the degree of hearing impairment. Nine chil- 
dren manifested unilateral losses of 60 dB HL and less; 
their impairment was termed “mild.” The remaining I5 
children had losses greater than 60 dB HL and have been 
referred as “severe.” As Table 3 indicates, a statistical 
difference exists when comparing the mean full scale I.Q. 
of these two groups. Those children with the milder im- 
pairment had a higher I.Q. (x = 108.33) than those whose 
hearing loss was more severe (x = 97.73) (F = 5.375; df 
= 1,22; p < 0.03). It is important to note, however, that 
even in spite oftheir lower full scale I.Q., the more severely 
impaired children still evidence a “normal” I.Q. The chil- 

Table 3. Means and standard deviations of the WISC-R for the unilateral hearing impaired group: total group broken down by degree of loss, side 
of loss, and educational success 

~~ 

Degree of Loss’ Side of Loss Educational Successb 
Total 

Group to Moderate to Profound Left Right Pass Fail 
(N = 24) (N = 9) (N = 15) (N =9) (N = 15) (N= 16) (N= 8) 

Unilateral Mild Severe 

WISC Full scale IQ 
Mean 101.71 108.33” 97.73 104.67 99.93 104.56 96.00 
SD 11.83 10.36 11.11 12.51 1 1.47 11.50 10.98 

Mean 99.88 106.56 95.87 99.56 100.07 100.88 97.88 
SD 14.78 8.95 16.34 11 .oo 17.01 14.89 15.34 

Mean 102.79 108.89 99.13 108.33 99.47 107.31 93.75 
SD 12.28 15.1 2 8.89 16.61 7.66 11.29 9.07 

WISC-R Performance I Q  

WISC-R Verbal IQ 

a “Mild to moderate” unilateral loss is defined as a loss from 45 to 60 dB HL; ”Severe to profound” refers to a loss 61 dB HL or greater. 
Children comprising the “Fail” group have been retained academically for one grade level. 
Mean difference between the two groups is statistically significant (~~0 .05 ) .  
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dren in the mild group were more similar (x1.Q. = 108.33) 
to the group of normal children (X1.Q. = 106.68) than 
they were to the severe group (X1.Q. = 97.73). This may 
be seen by comparing Tables 2 and 3. This difference 
between groups was not reflected in either performance or 
verbal subscales alone, although a difference in verbal 
abilities can be seen if a less stringent statistical criterion 
( p  < 0.06) is adopted. In this case, the severe group 
performed more poorly on the verbal subscale by a margin 
of 9 points ( F  = 4.0 13; df = 1,22; p < 0.058). 

The total sample was divided next on the basis of side 
of unilateral impairment. Nine children had left side im- 
pairments, and 15 had right side losses. No mean I.Q. 
differences were observed on any of the three measures. 
But again, the largest mean difference occurred on the 
verbal subscale in favor of those whose impairment was 
left-sided ( F  = 3.2 13; df = 1 , l l :  p < 0.087). 

Finally, the sample was divided into two groups on the 
basis of educational progress. This factor was measured 
by whether or not the child had ever repeated a grade. 
Sixteen of the children made sufficient academic progress 
that each grade was passed, while 8 children failed at least 
one grade. Each group showed similar I.Q. abilities as 
measured on the WISC-R full scale and performance 
subscale. However, those children comprising the fail 
group had a significantly lower verbal I.Q. than children 
in the pass group ( F  = 8.67 1; df = 1,22; p < 0.007). The 
mean verbal I.Q. of children who passed was 13.56 points 
higher than the mean performance of those who failed. 

In interpreting this finding, it must again be cautioned 
that, even though those children who failed had a signifi- 
cantly lower verbal I.Q. than those who passed, their mean 
I.Q. is still well within the range of normal abilities. Of 
course, one of the questions which must be asked is, on 
what basis were teachers retaining these 8 unilaterally 
impaired children? Teachers may have been sensitive to 
the finding that these children had somewhat lower verbal 
abilities than tHeir peers. This lowered verbal ability, as 
measured by the WISC-R verbal subscale, may have been 
evidenced in the classroom as inadequate performance in 
writing and reading tasks and/or lower performance in 
oral comprehension and expression. This thesis will be 
explored in a subsequent section. 

Language Performance of Normal and Hearing-Impaired 
Groups 

The entire group of normal hearing children was com- 
pared to the entire group of unilateral hearing-impaired 
children on several measures of language performance. 
Formal tests of both language comprehension and pro- 
duction were selected to represent the child’s linguistic 
abilities. As every test was not administered to every child 
in the sample of 50 children, the number of children on 
which each test result is based is given in the respective 
summary table. 

Table 4 displays the mean performance of each group 
on the Token Test for Children, as well as the standard 
deviation for each mean. The Token Test is a comprehen- 
sion task which measures the child’s ability to process 
verbal directions of increasing length and complexity. The 

Table 4. Mean standard scores and standard deviations on the Token 
Test for Children, for normal and unilateral hearing-impaired groups 

Normal Group Unilateral Group 
(N = 23) (N = 23) 

Token total score 
Mean 97.35 98.00 
SD 8.64 8.81 

Mean 100.61 96.48 
SD 4.55 17.25 

Mean 102.35 101.13 
SD 4.62 7.18 

Mean 96.83 98.30 
SD 12.04 10.13 

Mean 91.83 100.04 
SD 38.44 8.79 

Mean 95.39 94.83 
SD 9.30 10.76 

Token-part 1 

Token-part2 

Token--part 3 

Token-part4 

Token-part 5 

test items were designed so that the child must grasp the 
semantic value of each lexical item in order to get the 
item correct. Wiig and Semel (7: 124-125) suggest that 
the Token Test is sensitive to subtle, higher-level linguistic 
and cognitive-semantic processing skills which may be 
relevant to the skills required in academic tasks. 

Table 4 displays performance of each group both for 
the total score and component scores for each of five 
subtasks. The mean score for each of these subtasks was 
subjected to an analysis of variance to test for significant 
differences, and none were found. The mean performance 
of each of the groups was similar. The largest mean 
difference between the two groups occurred on part 4, 
although it was not a significant difference. Scaled scores 
were used for this comparison so that a comparison of 
each group could be made directly, without the variable 
of age confounding the results. 

Three subtests of the Illinois Test of Psycholinguistic 
Abilities (ITPA) were administered to a portion of each 
group ( 14 normal and 15 hearing-impaired children). The 
test was not administered to the entire group since some 
of the subjects were beyond the age of the standardization 
sample of the test (10 yr, 1 1 mo). The three subtests were 
the Auditory Association subtest, Visual Association sub- 
test, and Grammatic Closure subtest. No mean differences 
were found on any of these three subtests when the two 
groups were compared. The Auditory Association subtest 
showed a 0.94 point difference in mean scaled score in 
favor of the normal group; a 3.61 point difference was 
seen on the Visual Association subtest in favor of the 
normal group; and a 5.82 point difference was seen on the 
Grammatic Closure subtest in favor of the normal group. 
These data are displayed in Table 5. 

The Detroit Tests of Learning Aptitude (DTLA) were 
administered to all 25 children in each of the groups. 
Three subtests of the DTLA were selected: verbal oppo- 
sites, oral directions. and auditory attention span for re- 
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Table 5. Mean scaled scores and standard deviations on Illinois Test of 
Psycholinguistic Abilities, for normal and unilateral hearing-impaired 
groups 

The Wiig-Semel Test of Linguistic Concepts was admin- 
istered to each of the children, and the mean raw scores 
and standard deviations for each subtask are presented in 
Table 7. This test measures various aspects of the child’s 
linguistic comprehension system, as well as various cog- 
nitive/logical reasoning abilities. No significant mean dif- 
ferences were found in raw scores between the normal and 
hearing-impaired groups, either in the total test score or 
any of the five component scores. 

The mean age the group of normal children was 9 yr 7 
mo. This mean age reflects the usual age at which children 
are enrolled in 4th grade. When the normative data from 
the original study are compared to the mean performance 
of the children in this study, it was found that both the 
normal and the impaired children performed precisely as 
did the 4th graders in the normative sample. Thus, the 
children in the present study compared very favorably to 
the 2 10 children comprising the original Wiig and Semel 
study. It is concluded that the unilateral hearing-impaired 
children in the present study are very similar to normal 
children in their ability to comprehend certain advanced 
linguistic and cognitive operations, as measured by the 
Wiig-Semel Test of Linguistic Concepts. Since no scaled 
scores nor age-equivalent scores are given in the test 
standardization for this test, no further comparisons will 
be made in the subsequent sections entailing breakdowns 
of the unilateral hearing-impaired group (since the mean 
age of the groups changes when comparing various sub- 
samples). 

The Auditory Verbal Learning Test claims to measure 
a child’s short-term memory for unrelated words. The test 
consists of five repetitions of a list of names for common 
objects. Each repetition contains 15 words and the raw 
score is a summation of the number of words correctly 
recalled on each list. The mean raw scores and standard 
deviations are presented in Table 8. The normal group 
achieved a mean raw score of 42.32 out of a possible 75, 

Normal Group Unilateral Group 
(N = 14) fN = 15) 

Auditory association 
Mean 35.07 34.13 
SD 7.87 5.90 

Mean 39.21 35.60 
SD 6.05 8.23 

Mean 36.29 30.47 
SD 7.41 9.04 

Visual association 

Grammatic closure 

Table 6. Mean age-equivalent scores and standard deviations (in months) 
on Detroit Tests of Learning Aptitude, for normal and unilateral hearing- 
impaired groups. Mean chronological age of each group given for refer- 
ence 

Normal Group Unilateral Group 
(N = 25) (N = 25) 

Chronological age (months) 
Mean 
SD 

Mean 
SD 

Mean 
SD 

Mean 
SD 

Verbal opposites 

Oral directions 

Auditory attention span 

1 14.40 
26.76 

11 5.60 
25.72 

11 0.36 
27.62 

98.52 
26.55 

105.96 
28.09 

107.38 
27.48 

86.92 
32.27 

85.72 
29.56 

lated syllables. The verbal opposites subtest is a measure 
of the child’s productive control of antonyms. The oral 
directions subtest is a timed evaluation of the child’s ability 
to follow verbal instructions. The task is complicated by 
requiring certain arithmetic, reading, and writing skills of 
the child. The auditory attention span for related syllables 
subtest evaluates short-term memory for sentences. The 
sentences are not controlled for syntactic complexity. 

The mean performance and standard deviation of the 
two groups on each of these three subtests of the DTLA 
are given in Table 6. For reference, the chronological age 
of each group (mean and standard deviation) is also given. 
The DTLA scores are reported in age-equivalent scores. 
As the two groups differ in mean chronological age (and 
have nearly identical standard deviations) by only a 
month, the two groups might be directly compared on 
each of the three subtests. As seen in Table 6, the mean 
differences between groups range from 1.20 to 11.84 mo. 
None of the three differences is statistically significant. 
Even though there is nearly a 12-mo difference between 
the normal and hearing-impaired groups on the auditory 
attention span for related syllables subtest, there is also a 
lot of variability in test performance (SD = 32.27 mo for 
normal group and 29.56 for impaired group). 

Table 7. Mean raw scores and standard deviations on Wiig-Semel Test 
of Linguistic Concepts, for normal and unilateral hearing-impaired groups 

Normal Group Unilateral Group 
(N = 25) (N = 25) 

Total test 
Mean 
SD 

Mean 
SD 

Passive 
Mean 
SD 

Temporal 
Mean 
SD 

Spatial 
Mean 
SD 

Familial 
Mean 
SD 

Comparative 

39.92 
8.80 

41.04 
7.55 

9.1 2 
1.05 

8.80 
0.91 

8.88 
1.62 

8.68 
2.32 

8.08 
1.44 

7.44 
1.98 

8.20 
1.66 

8.16 
1.95 

6.84 
3.76 

7.00 
4.04 
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Table 8. Mean raw score and standard deviation of Auditory Verbal 
Learninq Test, for normal and unilateral hearing-impaired groups 

Normal Group Unilateral Group 
(N = 25) (N = 25) 

A-V learning test 
Mean 42.32 39.64 
SD 9.05 13.16 

Table 9. Mean length of utterance (MLU) and standard deviation (SD), 
computed in words and in morphemes, derived from a 100-utterance 
sample of spontaneous language, for normal and hearing-impaired 
groups 

Normal Group Unilateral Group 
(N = 17) (N = 17) 

MLU in words 
Mean 5.85 6.05 
SD 1.97 1.42 

Mean 6.64 6.78 
SD 2.17 1.55 

MLU in morphemes 

while the impaired group’s mean score was 39.64. This 
mean difference was not statistically significant. It is con- 
cluded that there is no difference in normal-hearing and 
unilateral hearing-impaired children’s ability to recall lists 
of unrelated words. As with the Wiig-Semel Test, the 
Auditory Verbal Learning Test will not be analyzed in 
subsequent sections. 

Finally, a brief conversational interaction between an 
adult examiner and each child in the sample was audio 
tape-recorded. A sample of 100 spontaneously produced 
utterances was transcribed from each child, and the aver- 
age utterance length was computed. This numerical index, 
called mean length of utterance (MLU), was computed in 
units of words and morphemes. Table 9 presents these 
data, and as may be seen, no statistically significant differ- 
ence between groups was found. 

Language Performance Within the Unilateral Group as a 
Function of Severity of Loss 

The overall group comparisons between the normal and 
unilateral hearing-impaired children yielded very similar 
profiles of language performance. However, given the 
heterogeneity of the impaired group on various factors, 
the overall group comparisons may mask or overlook any 
within-group differences. Three such possible factors will 
be explored in the remainder of this report: the effect of 
severity of unilateral loss on language performance, the 
effect of side loss, and the differences in the group that 
was academically successful versus those who failed a 
grade. This section will review the findings related to the 
first of these factors. 

On the basis of severity of hearing loss, the 25 children 
can be divided into two groups. Nine of the children had 
losses of 60 dB HL or less and were termed the mild group, 
while 16 of the children had losses of 61 dB HL and 
greater, and were termed the severe group. The use of the 
term severe is used in a relative sense; this group manifests 

a hearing loss more severe than those whose is 60 dB HL 
or less. 

As was reported previously, these two groups differed 
statistically in full scale I.Q. as measured by WISC-R, but 
this difference was not in evidence on either performance 
or verbal subscales. We then attempted to determine if 
any of the language measures showed a similar discrepancy 
between the two groups, as a function of seventy of loss. 

Table 10 displays the results of The Token Test For 
Children reanalyzed to reflect performance by the mild 
and severe loss groups. No significant mean differences 
were found in total score, although in the sample, a 7- 
point difference was noted in favor of those children with 
the less severe impairment. Similarly, none of the subtests 
showed significant mean differences with the exception of 
part 4. The group with the milder impairment had a mean 
score of 106.7 1 , while the severe group had a mean score 
of 97.13 (F = 6.856; df = l,19; p < 0.017). Each of these 
subtests has a mean standard score of 100 in the normal 
population, and although the severe group is only 3-points 
below the normal population mean, it is 9.58 points below 
the mean of the mild group. This poorer performance on 
part 4 reflects difficulty processing complex commands 
involving a verb-object clause structure. These stimuli 
differ from stimuli in the first three parts by involving 
longer verbal strings with two-element modifiers ( e g ,  
“Touch the small yellow circle and the large green 
square.”) 

Table 1 1  displays the three subtests of the ITPA by 
degree of loss. In the case of each subtest, those children 
with the more severe loss performed more poorly, al- 
though the differences were not statistically significant. 

Finally, Table 12 displays the mean age-equivalent 
scores (given in months) on three subtests of the DTLA. 

Table 10. Mean standard scores and standard deviations on the Token 
Test for Children, for hearing impaired group, by severity of loss 

Unilateral Groups 

Mild to Severe to 
moderate profound 
(N = 7) (N = 15) 

~ ~ ~~ ~ 

Token total score 
Mean 103.00 95.81 
SD 6.68 8.90 

Mean 96.29 96.56 
SD 13.38 19.10 

Mean 104.43 99.69 
SD 0.79 8.24 

Mean 99.71 97.69 
SD 9.23 10.73 

Mean 106.71 97.13 
SD 4.89 8.60 

Mean 100.29 92.44 
SD 9.86 10.54 

Token-part1 

Token-part2 

Token-part3 

Token-part4 

Token-part 5 

“ p  = 0.017. 
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Table 11. Mean scaled scores and standard deviations on Illinois Test 
of Psycholinguistic Abilities. for hearing impaired group, by severity of 
loss 

Auditory association 
Mean 
SD 

Mean 
SD 

Mean 
SD 

Visual association 

Grammatic closure 

Unilateral Groups 

Mild to Severe to 
moderate profound 
(N = 4) (N = 11) 

37.00 33.09 
5.03 6.06 

41 .OO 33.64 
9.42 7.23 

33.75 29.27 
5.32 10.00 

Table 12. Mean age-equivalent scores and standard deviations (in 
months) on Detroit Tests of Learning Aptitude, for hearing-impaired 
group, by severity of loss. Mean chronological age of each group given 
for reference 

Unilateral Groups 

Mild to Severe to 
moderate profound 
(N = 9) (N = 15) 

Chronological age 
(months) 

Mean 128.1 1 108.56 
SD 23.30 25.81 

Mean 115.33' 89.06 
29.81 19.71 

Mean 115.78 101.08 
SD 24.52 28.90 

Mean 1O2.0Ob 76.56 
SD 28.79 26.60 

" p  < 0.03. 

Verbal opposites 

Oral directions 

Auditory attention span 

p = 0.052. 

The mean chronological ages of each group are given in 
the table for reference. As may be seen, the mild group is 
nearly 20 mo older, on average, than the severe group. 
This difference in mean age must be taken into account 
when viewing the group's performance on each subtask. 
On the DTLA verbal opposites subtask, the mild group 
had a 26-mo advantage over the severe group (F = 5.486; 
df = 1,21; p < 0.03), but when the effect due to age is 
removed, a 6-mo advantage remains. No statistically sig- 
nificant difference was evidenced on either the DTLA oral 
directions test ( p  < 0.322) or the auditory attention for 
related words test ( p  < 0.052). 

Language Performance Within the Unilateral Group as a 
Function of Side of Loss 

The next factor explored within the group of children 
with a unilateral loss was side of hearing impairment. Nine 

of the children had left-sided hearing losses while 14 had 
right-sided losses. 

Table 13 displays the hearing-impaired group's perform- 
ance on the Token Test for Children as a function of side 
of loss. As may be seen, mean performance on each subtest 
and total score was very similar for each group, and no 
difference was statistically significant. 

Table 14 presents the mean performance of each group 
on the ITPA. For each of the three subtests, mean per- 
formance was statistically similar, reflecting no difference 
as a function of side of loss. 

Finally, Table 15 presents mean age-equivalent scores, 
in months, on three subtests of the DTLA. Again, the 
mean chronological age of each group is given for refer- 
ence. As with the ITPA and Token Test, no statistical 
difference differentiated the two groups as a function of 
side of hearing loss. It can be concluded that language 
performance, as measured by the Token Test and selected 

~ _ _ _ _ _ _  

Table 13. Mean standard scores and standard deviations on the Token 
Test for Children, for hearing-impaired group, left vs. right side loss 

Unilateral Groups 

Impaired left Impaired right 
(N = 9) (N = 14) 

Token total score 
Mean 96.78 98.79 
SD 11.76 6.68 

Mean 92.67 98.93 
SD 25.39 9.50 

Mean 98.33 102.93 
SD 10.14 3.87 

Mean 100.11 97.14 
SD 9.40 10.75 

Mean 98.00 101.36 
SD 10.74 7.43 

Mean 93.33 95.79 
SD 13.16 9.33 

Token-part1 

Token-part 2 

Token-part 3 

Token-part 4 

Token-part5 

Table 14. Mean scales scores and standard deviations on Illinois Test 
of Psycholinguistic Abilities, for hearing-impaired group, left vs. right side 
loss 

Unilateral Groups 

Impaired left Impaired right 
(N = 9) (N = 14) 

Auditory association 
Mean 30.83 36.33 
SD 5.98 5.00 

Mean 35.33 35.78 
SD 6.77 9.47 

Mean 32.17 29.33 
SD 6.91 10.46 

Visual association 

Grammatic closure 



34 Klee, and Davis-Dansky 

Table 15. Mean age-equivalent scores and standard deviations (in 
months) on Detroit Test of Learning Aptitude, for hearing-impaired group, 
left vs. right side loss. Mean chronological age of each group given for 
reference 

Unilateral Groups 

Impaired left Impaired right 
(N = 9) (N = 14) 

Chronological 
age (months) 

Mean 109.90 11 9.40 
SD 33.94 20.05 

Mean 99.90 97.60 
SD 38.50 15.90 

Mean 110.13 105.69 
SD 38.28 19.91 

Verbal opposites 

Oral directions 

Auditory attention 
span 

Mean 84.00 86.87 
SD 37.77 24.03 

Table 16. Mean standard scores and standard deviations on the Token 
Test for Children, for hearing-impaired group, by academic success or 
failure 

Unilateral Groups 
~ ~ 

Academic Academic 
pass failure 

(N = 16) (N = 7) 
Token total score 

Mean 100.31 92.71 
SD 8.32 8.04 

Mean 96.56 96.29 
SD 19.10 13.36 

Mean 100.31 103.00 
SD 8.25 3.56 

Mean 99.88 94.71 
SD 10.04 10.13 

Mean 101.62 96.43 
SD 8.99 7.72 

Mean 96.69 90.57 
SD 10.72 10.34 

Token-part1 

Token-part2 

Token-part 3 

Token-part 4 

Token-part 5 

subtests of the ITPA and DTLA, does not vary within the 
unilateral group due to side of hearing loss. 

Language Performance Within the Unilateral Group 
Corresponding to Success in School 

Within the group of 25 hearing-impaired children, 17 
children were academically successful while 8 children 
were retained for a grade level, indicating insufficient 
academic progress in a given year. As previously reported, 
those children who failed a grade had similar mean full 

~ ~~ 

Table 17. Mean scaled scores and standard deviations on Illinois Test 
of Psycholinguistic Abilities, for hearing-impaired group, by academic 
success or failure 

Unilateral Groups 

Academic Academic 
pass failure 

(N = 11) (N = 4) 

Auditory association 
Mean 35.18 31.25 
SD 5.25 7.46 

Mean 36.45 33.25 
SD 9.14 5.25 

Mean 30.36 30.75 
SD 10.02 6.80 

Visual association 

Grammatic closure 

Table 18. Mean age-equivalent scores and standard deviations (in 
months) on Detroit Tests of Learning Aptitude, for hearing-impaired 
group, by academic success or failure. Mean chronological age of each 
group given for reference 

Unilateral Groups 

Academic 
pass failure 

(N = 8) 

Academic 

(N = 17) 

Chronological age 
(months) 

Mean 
SD 

Mean 
SD 

Mean 
SD 

Mean 
SD 

Verbal opposites 

Oral directions 

Auditory attention span 

113.65 
29.02 

100.76 
30.27 

107.80 
30.1 8 

91.82 
28.94 

1 19.75 
20.20 

93.75 
16.85 

106.33 
21.67 

72.75 
28.27 

scale 1.Q.s and performance 1.Q.s as measured by the 
WISC-R (see Table 3). However, those children who failed 
manifested a 131/z-point verbal I.Q. deficiency when com- 
pared with those children who passed (F = 8.671; df = 
1,22; p < 0.007). While this difference is statistically 
significant, it must be remembered that those children 
comprising the group retained academically still had a 
verbal I.Q. within normal limits (x = 93.75, SD = 9.07), 
although 6.25 points below the population mean of 100. 

The lower academic performance of this subgroup of 
hearing-impaired children is reflected in the fact that they 
have a lower verbal I.Q. It is logical that this depressed 
verbal I.Q. ability might be reflected in lower performance 
on at least some of the language measures. Tables 16, 17, 
and 18 display mean performance of each group on the 
Token Test for Children and selected subtests of the ITPA 
and DTLA. 
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As may be seen in reviewing each of these tables, mean 
performance was similar between each of the two groups. 
None of the tests demonstrated a statistical difference. It 
may be concluded on the basis of the language measures 
listed in these tables, that language performance is similar 
within the group of unilaterally impaired children, regard- 
less of whether or not the child was academically success- 
ful. 

DISCUSSION 

Perhaps the most educationally significant finding of 
this study is the fact that one-third of the children in the 
sample with a unilateral hearing loss failed a grade in 
elementary school. This proportion has held in studying 
the larger sample of 60 hearing-impaired (see paper by 
Bess and Tharpe in this issue). This number of failures is 
inordinately high in comparison to the sample of 25 
normally hearing children, none of whom failed in school. 

What is it about these children's academic abilities that 
is deficient when compared to children who succeed in 
school? One clue may lie in the finding that the group of 
8 who failed manifested a significantly lower verbal I.Q. 
(see Table 3). Even though no specific language impair- 
ment was evidenced in the children who failed (Tables 16 
to 18), the fact remains that their verbal I.Q. was lower, 
and perhaps the tests that were selected to measure their 
language abilities were not sufficiently sensitive to partic- 
ular areas of linguistic difficulty. 

The verbal subscales of the WISC-R test the cognitive 
domains of short- and long-term memory for verbal in- 
formation, concept formation, verbal reasoning ability, 
attention to verbal material, arithmetic ability, and social 
judgment. Many of these verbal skills are obviously not 
tapped by the rather narrow range of language tests ad- 
ministered to the children. Test-to-test correlation mat- 
rices are presented both for the normal-hearing children 
(Table 19) and the hearing-impaired children (Table 20) 

Table 19. Pearson product-moment intercorrelations for the normal hearing group on the WISC-R and various language measures 

(1) WISC-full scale 1.0. 
(2) WISC-performance 
(3) WISC-verbal 
(4) DTLA-verbal opposites 
(5) DTLA-oral directions 
(6) DTLA-auditory attention span 
(7) ITPA-auditory association 
(8) ITPA-visual association 
(9) ITPA-grammatic closure 

(1 0) Token-total score 
(1 1) Token-part 1 
(12) Token-part 2 
(1 3) Token-part 3 
(14) Token-part 4 
(1 5) Token-part 5 

0.42" 0.49' 0.55' 0.24 0.25 0.47 0.47' -0.07 0.13 -0.08 0.28 0.36 
0.22 0.27 0.22 -0.15 0.00 0.24 0.37 0.06 0.18 -0.06 0.37 0.16 
0.48" 0.54' 0.68' 0.49 0.34 0.50 0.42' -0.17 0.08 -0.06 0.12 0.43' 

0.84' 0.83' 0.25 0.31 0.23 0.69' 0.26 0.33 0.23 0.45" 0.52' 
0.82' 0.17 0.10 0.03 0.62' 0.10 0.32 0.21 0.45' 0.44' 

0.06 -0.04 0.15 0.59' 0.18 0.44' 0.12 0.36 0.47" 
0.52 0.66b 0.07 -0.20 -0.53 0.12 0.06 0.25 

0.40 -0.02 0.21 -0.60" 0.04 -0.15 0.05 
0.30 0.05 -0.29 0.47 0.21 0.21 

0.12 0.32 0.47" 0.60' 0.78' 
0.40 0.16 -0.01 -0.21 

0.08 -0.01 0.14 
0.49" 0.26 

0.51" 

' p  s 0.05. 
' p  c 0.07. 

Table 20. Pearson product-moment intercorrelations for the unilateral hearing-impaired group on the WISC-R and various language measures 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) 
(1) WISC-full scale I.Q. 0.49' 0.28 0.39 0.58' 0.42 0.70' 0.36 0.23 0.16 0.13 0.38 0.14 
(2) WISC-performance 0.23 0.08 0.11 0.46 0.41 0.58" 0.30 0.24 0.32 0.07 0.27 0.09 
(3) WISC-verbal 0.66' 0.48" 0.63' 0.61" 0.38 0.46 0.50" 0.07 -0.10 0.22 0.47' 0.40 
(4) DTLA-verbal opposites 0.65b 0.81' 0.19 -0.08 0.04 0.66' 0.35 0.52' 0.21 0.57" 0.71' 
(5) DTLA-oral directions 0.64' 0.03 0.12 -0.08 0.51' 0.20 0.13 -0.05 0.60' 0.45" 
(6) DTLA-auditory attention span 0.02 0.13 -0.13 0.75' 0.32 0.43" 0.39 0.70' 0.72' 
(7) ITPA-auditory association 0.45 0.56" 0.26 0.39 0.18 -0.03 0.34 0.09 

(9) ITPA-grammatic closure 0.02 0.16 0.25 -0.06 0.05 -0.12 
(8) ITPA-visual association 0.56" 0.39 0.19 0.16 0.41 0.46 0.09 

(10) Token-total score 0.30 0.45" 0.56' 0.81' 
(1 1) Token-part 1 0.58' 0.36 0.42' 0.18 
(1 2) Token-part 2 0.30 0.37 0.38 
(1 3) Token-part 3 0.52' 0.39 
(14) Token-part 4 0.60" 
(1 5) Token-part 5 

" p  c 0.05. 
b p  < 0.07. 
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so that the relation between the language tests and the 
WISC-R verbal scale may be explored. Furthermore, the 
relation among the language tests themselves may be seen. 
Pearson product-moment correlations were used to statis- 
tically measure the degree of similarity in the language 
trait tapped by each pair of tests. 

Table 20 shows that the WISC-R verbal subscale cor- 
relates significantly with six of the language tests: all three 
subtests of the DTLA, the auditory association subtests of 
the ITPA, and the total score and part 4 of the Token Test 
for Children. In the normal children (Table 19), WISC-R 
verbal I.Q. correlates again with the three DTLA subtests 
and total score on the Token Test, as well as part 5 of the 
Token Test. This might be summarized by noting that the 
WISC-R verbal scale related most to measures of auditory 
verbal memory and the ability to understand and comply 
with verbal instruction (five of the tests), as well as the 
integrated comprehension-production skill of antonym 
use (one of the tests). The verbal I.Q. may well relate to 
other language abilities not specifically tapped by the 
battery of tests used in this study. 

Limitations of the Present Study 
Many factors may contribute to a language disability in 

the child with a unilateral hearing loss. Among these are 
the age of onset of the hearing loss, the age of hearing loss 
identification, the general cognitive functioning of the 
impaired child, the personality of the child, and presum- 
ably more. In the present study, a criterion for inclusion 
was the presence of the unilateral loss for a period of at 
least 3 yr. Although this criterion was met in every case, 
we may assume that some of the children were congeni- 
tally impaired while others had lived with the loss no 
longer than 3 yr. Age of onset was unknown in most cases. 

The effect of a unilateral loss on the child’s language 
development can be expected to be greater for the child 
whose loss is congenital. It might be reasonably assumed, 
however, that if the child had acquired language normally 
up until say, 4 or 5 yr of age, and at that point acquired a 
unilateral hearing loss, the effect on the mature linguistic 
system would be at most, minimal. One suggestion for 
future study would be to explore the effects on language 
performance of unilateral losses acquired at various stages 
in the language acquisition process. This was one source 
of variability in the present study that may have obscured 
any potential difference in language ability between the 
normal and impaired groups. 

A second source of potential variance in this study was 
intelligence. Even though our normal and impaired groups 
had equivalent mean I.Q. abilities (full scale, performance, 
and verbal), there are occasional differences when com- 
paring individual dyads of children. Recall that the average 
point difference in total I.Q. for the 25 matched pairs was 
10. In future, it is suggested that the children be matched 
on performance scale I.Q. or nonverbal cognitive ability 
alone, and thus permit verbal scale ability to fluctuate. In 
this way. any potential verbal or language differences 
between the normal and hearing-impaired children might 
surface. 

Third, as psychometric measurement in the area of 
language performance of school-aged children becomes 
more sophisticated, the measurement instruments will be 
more sensitive to subtle language deficits. The tests se- 
lected to measure language abilities in this study surely do 
not comprehensively and inconclusively cover the multi- 
faceted areas of child’s developing linguistic system. Fu- 
ture test design in this area will certainly benefit these and 
other school-aged children whose linguistic problems are 
beyond current description via formal tests. 

SUMMARY 

A group of normal-hearing children aged 6 to 13 yr was 
compared to a group of same-aged children manifesting a 
unilateral hearing loss of at least 45 dB HL (4). In addition 
to age, the two overall groups were matched on intelligence 
(WISC-R), socioeconomic level, sex, and race. No differ- 
ences between the two matched groups were found on a 
battery of language tests. Upon closer examination of the 
impaired group, it was found that those children with a 
unilateral loss of 60 dB HL and less had a significantly 
higher full scale I.Q. than those children with a more 
severe loss. Moreover, the 8 children who failed a grade 
in elementary school had verbal 1.Q.s which were signifi- 
cantly lower than those hearing-imparied children who 
succeeded academically. 

Despite this lower verbal I.Q. those hearing-impaired 
children who failed demonstrated a mean verbal I.Q. 
within normal limits. Although the depressed verbal I.Q. 
may have related to these children’s lowered academic 
performance and retention in school, the language abilities 
of the children as measured by the battery of formal 
language tests were similar to those of the impaired chil- 
dren who were academically successful. It was suggested 
that these hearing-impaired children may have language 
difficulties (since verbal I.Q. was depressed) but that the 
battery of language tests was not sensitive to measuring 
them. This should provide a fruitful area for further study. 
A unilateral hearing loss in children apparently puts the 
child at risk for academic failure (33% probability in our 
sample), and thus must be considered a significant hand- 
icapping condition. At least in part, this failure to succeed 
academically may be due to the child’s generally lowered 
verbal abilities (as measured on the WISC-R), a condition 
in need of further exploration. 

References 
1. 

3 -. 

3. 

4. 

5 .  

6. 

Everburg G. Etiology of unilateral total deafness. Ann Otol Rhino1 Laryngol 
1960:69:7 11-730. 
Quigley SP, Thomure FE. Some effects of hearing impairment on school 
performance. Springfield: Illinois Offce of Education. 1968. 
Boyd SF. Hearing loss: Its educationally measurable effects on achievement 
[Unpublished Master’s Thesis]. Carbondale: Department of Education. South- 
ern Illinois University. 1974. 
American National Standards Institute. ANSI S3.6- 1969. New York: Ameri- 
can National Standards Specifications for Audiometers, 1969. 
Stahlman M. Hedvall G. Dolanski. E. PI ul. A six-year follow-up of clinical 
hyaline membrane disease. Pediatr Clin North Am 1973:20:733-746. 
DiSimoni FG. The token tcst for children. Hingham. MA: Teaching Resources 
Carp.. 1978. 



Language of Children with Unilateral Hearing Loss 37 

7. 

X. 

9. 

10. 

I I .  

Wiig EH. Semel EM. Languagcdisabilities in children and adolescents. Colum- 
bus. OH: Mcrrill. 1Y7h. 
Kirk SA. McCarthy JJ. Kirk WD. The Illinois Test of Psycholinguistic Abilities. 
Urbana: Uni\crsit) of Illinois Press. IYhX. 
Re) A. Auditor! \erbal learning test. In: Tallor EM. ed. Psychological appraisal 
of children with cerebral deficits. Cambridge. MA: Harvard University Press. 
IYhI. 
Baker HH. Leland B. Detroit tests of  learning aptitude. Indianapolis: Bobbs- 
Merrill Co.. IYS.3. 
Wiig EH. Semel EM. Clinical evaluation of IanRuaRe functions. Columbus. - -  
OH: Merrill. 19x0. 

Psychological Corporation. 1974. 
17. Wechsler D. Wcchsler intelligence scale for children (rev ed). New York: 

Acknowledgments: The authors would like to acknowledge the contri- 
butions of Peter Norlin, for his early involvement in project design and 
test selection and Patricia J. Mason, for typing the manuscript. 

Address reprint requests to Thomas Klee, Ph.D., Division of Hearing and 
Speech Sciences, School of Medicine, Vanderbilt University, Nashville, 
TN 37232. 

Presented at the American Speech-Language-Hearing Association An- 
nual Meeting, Cincinnati, 1983 and at the International Association of 
Logopaedics and Phoniatrics, XlXth Congress, Edinburgh, Scotland, 
1983. 


