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RELATIONSHIPS BETWEEN SOCIAL CLASS AND PHONEMIC AND
NONPHONEMIC AUDITORY DISCRiMINATION ABILITY

ABSTRACT

Auditory discrimination ability is related to a number of
language skills. That culturally disadvantaged children are
deficient in various language skills is frequently cited in the
Viterature. This study examined the relationships between social
class membership and performance on phonemic and nonphonemic audi-
tory discrimination tests. Three socioeconomic groups (upper-
middie class, upper-lower class, and lower-lower class) of twenty
Ss wach were administered a phonemic auditory discrimination
test and nonphonemic auditory discrimination tests of intensity,
frequency, and pattern. On the phonemic auditory discrimination
test, the upper-middle class (UM) group and the upper-lower class
(UL) group performed significantly better than the lower-lower
class (LL) group. On the nonphonemic auditory discrimination
tests, thc UM group performed significantly better than did the
UL or LL group; on seven of the twelve measures. On no mcasurc
was a lower socioeconomic group significantly better than the
higher socioeconomic group. These results indicate that pro-
grams designed to remediate inadequate auditory discrimination
ability should take into consideration possible nonphonemic

auditory discrimination abilities.




Many children from lower socioeconomic families enter
school with learning disabilities which retard their educational
development. One relatively common specific learning disability
appears to be auditory discrimination.

Auditory discrimination is rclated to a number of language
skills. Children with poor auditory discrimination are more
likely to be poor readcrs (Crossley, 1948; Nila, 1953; Harington,
et al., 1955; Wepman, 1960: Thompson, 1961; Christine, ct al.,
1964) and have poorer articulation (Christine, et al., 1964) .

That children from lower socioeconomic environments have
poorer auditory discrimination than their more advantaged peers
is frequently cited in the literature (Corbin, et al., 1965,

t al., 1965, p. 70; Deutsch, 1963; Silberman,

p. 12; Bloom,
al., 1966; Stern, 1966; Jensen, 1967), but few

omy——

196L; Clark et
interclass comparative studies on auditory discrimination
report data. Clark (et al., 1966) compared the performance of
economically disadvantaged and nondisadvantaged children on

the Wepman Auditory Discrimination Test (1958). The economi=-

caily disadvantaged children made significantly more errors
(p.001) than did the nondisadvantaged children on this phone-
mic auditory discrimination test.

Culturally disadvantaged children are frequently deficient
in reading skill, too. The rusults and conclusions of Budcr
(1966), Knobloch (1953), Sexton (1961), Barton (1963), and
Deutsch (1964) indicate that reading ability reflects socio-

economic differences; reading achievement within schools in the




disadvantaged arcas consistently falls below grade level, with
greater reading retardation occurring within the higher grades.

These studies extend our knowledge of the relationships
between auditory discrimination, social class membership, and
reading achievement. Phonemic auditory discrimination apparently
is related both to the development of various language skills
and to social class membership. However, relationships between
nonphonemic auditory discrimination and social class membership
have not been studied.

A nonphonemic assessment of auditory discrimination has two
distinct advantages over phonemic assessment: (1) it overcomes
problems associated with differences in dialects, and (2) it
permits a more detailed analysis of the dimensiuns along which
language varies (i.e. fouquency, intensity, and pattern).

Thie study, then, was concerned with possible relationships
between social class membership and performance on a phonemic

auditory discrimination test (e.g., the Wepman Auditory Dis-

crimination lggg) and on nonphonemic auditory discrimination
tests (c.g., changes in intensity, frequency, and pattern of

pure tonc auditory stimuli).

METHOD

The socioeconomic status (SES) of all Caucasian students
within six first grade classes was dectermined by ratings on tha
Index of Status Characteristics (Warner, et al., 1949). A

table of random numbers was used to assign 20 Ss to cach of

three SES groups.
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The composition of the three SES groups, lower-lower class
(LL), upper-lower class (UL), and upper-middlc (UM), is presented
‘n Table |. Data on SES indicate that each group formed a homo-
geneous subset which differed significantly (p< .05) from the

others (Duncan, 1955). Also, the mean Columbia Mental Maturity

Scale 1Qs for the LL and UL class groups were significantly
lower (p< .05) than the mean 1Q of the UM class group.

In order to insure that every S understood and could use
the concepts of same and different, the Pictorial Similarities

and Differcnces 1l subset of the Revised Stanford-Binet Scale

(Terman, et ai., 1960) was administered. All Ss passed at
least nine of thc ten items on this subtest. Results from
previous hearing cxaminations indicated no apparenthhearing
disabilitics among any of the Ss.

The assessment of phonemic auditory discrimination was

made with the Wepman Auditory Discrimination Test.

A numbcr of experimental tests were devised to assess
nenphoncmic auditory discrimination (Oakland, 1967) . Four
nonphonemic auditory discrimination (N.A.D,) tests of inten-
sity, frequency, and pattern were chosen for this study (see
Takle 2). The tests permit an assessment of a §'s ability to
discriminate changes in frequency, intensity, or pattern of
auditory stimuli. The tests employed puretone stimuli which
were onc sccond in duration; an interval of 26 milliseconds
scparated two or more stimuli that composed a response unit
(i.e., pairs of stimuli which were the same or different).
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Two intensity tcsts each had thirty response units, half
of which were of the same intensity and half differed in intensity.

The one test of frequency discrimination also contained
thirty response units, half of which were of the same frequency
and half of which differed in frequency,

The pattern discrimination test consisted of fifty-four
response units; each response unit had two sets of stimuli.
The first set was the criterion against which the sccond set
was judged to be the same or different., Half of the response
units were the same and half were different. The placement
of raesponse units within each N,A.D, test was randomly
arranged. On all discrimination tests the $§'s task was to
indicate whether the scts of stimuli were the same or diff-
erent.

Procedure, Each S was seen individually two times for

periods of about 45 minutes each. During the initial meeting

the Columbia Mental Maturity Scale, the Pictorial Similari-

ties and Differences Il subtest of the Reviscd Stanford-

Binet, and the Wepman Auditory Discrimination Test were

administered in that order, During the second meeting the
N.A.D. test battery was administered. The crder of admin-
istration varied in order to control for possible order
effect.

A1l tests of auditory discrimination were rccorded and

administered on Wollensak Magnetic Tape Recorders. Responses

wlgon




were elicited and recorded during the five-second interval separ-

ating response units. No signal was given prior to the commence-

ment of the first stimulus in each response unit.

RESULTS
There was a significant mean 1Q difference between groups;
therefore, analysis of covariance (Snedecor, p. 4C1), with the

Columbia Mental Maturity Scalc¢ IQ scores as the covariate, were

used to tcst the relationships between social class membership

and performance on the Vepman Auditory Discrimination Test

and performance on the N,A,D. tests.
Phonemic Auditory Discrimination
There were social-class diffcrences on total error scores

of the \/epman Auditory Discrimination Test (Table 3). Both

the upper-midd" class (UM) and the upper-lower class (UL)
groups made significantly fewer errors than did the lower-
lower (LL) group. Differences between groups on similar pairs
of phonemes wcre not significant (Table 4). However, on pho-
nemes which differ (Table 5) the UM and UL groups made signif-
icantly fewer errors than did the LL group.

Nonphonemic Auditory Discrimination

Results of the N,A.D, tests also revealed class djfferences.
Gn intensity test | (in which pairs of stimuli differed by 6
dbs) group differenceseon total score (Table 6) and on similar
tone pairs (Table 7) were not significant. On tone pairs which
differed, however, the UM group made significantly fewer errors

than did the UL group (Table 8).

-5~




On intensity test Il (in which pairs of stimuli differed
by 3 dbs) the UM group made significantly fewer total errors
than did the UL and LL groups (Table 9). The UM group made
significantly fewer errors than did the LL group on similar tone
pairs (Table 10); group differences on tone pairs which differed
were not significant (Table 11).

Results of the frequency test also revealed class differ-
ences. Thz UM group made significantly fewer total errors
than either of the two lower class groups (Table 12). Group
differences in similar tone pairs were not significant (Table
13), but on tone pairs which differed the UM group made signif-
icantly fewer errors than either of the two lower-class groups
(Table 14).

On the pattern test there was a direct reiatienship between
SES and total error scores. The UM group made significantly
fewer errors than did the UL group, which in turn made signif-
icantly fewer errors than did the LL group (Table 15). The UM
group made cignificantly fewer errors than did the LL group on
similar tone pairs (Table 16}, but group differences on tone
pairs which differed were not significant (Table 17).

Correlations between error scores on the Wepman Auditory

Discrimination Test and error scores on the nonphonemic audi-

tory discrimination tests are presented in Table 18. Only
seven of the thirty-six correlation coefficients were signif-
icantly different from zero (p< .05). Therefore, it appears

.



that the phonemic and nonphonemic tests measure somewhat

different abilities.

PISCUSS 1 oM

The results of the Wepman Auditory Discrimination Test

agree with the findings of Clark (et al., 1966) and Stern
(1966) and the conclusions of Bloom (et al., 1965), C.
Deutsch (1963), and Silberman (1964): children from the
more culturally disadvantaged homes do not perform as well as
their more advantaged peers on phonemic auditory discrimina-
tio  tests.

In addition to differences in phonemic auditory discrim-
ination, the results of this study also indicate that children
from lower socioeconomic environments do not perform as well
as their more advantaged pecers on nonphonemic auditory discrim=-
ination (N.A.D.) tests. On seven of the twelve N.A.D, scores,
the UM group performed significantly better than the UL or
LL groups. The UM group also performed better than the UL
or LL groups on four of the five scores which were not sig-
nificant. On no mcasures was a lower SES group significantly
bettar than a higher SES group.

Therefore, the UM and UL groups appear to be similar in
terms of phonemic auditory discrimination ability. However
the UL and LL groups appear to be more similar in terms of
nonphonemic auditory discrimination ability.
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Only one of the fifteen auditory discrimination scores
(frequency test, tone pairs which differed) correlated signifi-
cantly with IQ scores. Abilities measured by the Columbia

Mental Maturity Scale apparently are not related to the abilities

measured by the phonemic and nonphonemic tests of auditory dis-
crimination. |t appears then, that phonemic and nonphonemic
auditory discrimination skills may be more closely related to
socioeconomic status than to intelligence.

The results of the present study indicate that some of
the N.A.D, tests measure auditory discrimination independently

of the Wepman Auditory Discrimination Test. Therefore, the

combined use of results from phonemic and nonphonemic auditory
discrimination tests may be helpful in developing a differen-
tial assessment of auditory discrimination. |t may be advisable
to tailor different types of remedial instruction for children

based on the profile of their phonemic and nonphonemic scores.
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TABLE 1. AGE, INTELLIGENCE, SOCIOECONOMIC STATUS, AND
SEX OF THE THREE SES GROUPS

it L LL
XC.A. 83.6 82.4 83.6
X1.Q.a 100. 4 gl 4 92.4
RSESP 24 60 72
n (males) 10 10 12
n (females) 10 10 8
N (total) 20 z0 20

N\

a yM. uL=LL (p
b

. 05)
. 05)

VAN

UM~ ULELL (p
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TABLE 2. TESTS OF HO{PHONENIC AUDITORY DISCRIMINATION

Intensity Frequency Pattern
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TABLE 3. MEAN ERROR SCORES ON THE WEPHMAN AUDITORY DISCRIIIATION
TEST: TOTAL SCORE

Shortest
Adjusted 1 - significant
means . . ranges

UM 8.2
uL10.6

LL15.3

*Adjusted mean differences significant at the .05 level

TABLE 4, MEAN ERROR SCORES Ol THE WEPMAN AUDITORY DISCRIMIIATION
TEST: PAIRS OF SAME PHOHEMES

Shortest
Adjusted significant
means . ranges

R,=.51
2
P\3"‘ v 60

TABLE 5. MEAN ERROR SCORES 0il THE MEPHMAI!l AUDITORY DISCRIMIIATION
TEST: PHOJEME PAIRS WHICH DIFFER

uit UL LL Shortest
Adjusted significant
means 7.4 10.3 14.5 ranges

WA 75 /AL R,=3.6
UL10.3 ‘424 R2=l .2
LL14.5 3

*Ad justed mean differences significant at the .05 level




TABLE 6.

PHOWEMIC AUDITORY DISCRIMINATION: TOTAL SCORE

MEAN ERROR SCORES O 1.TENSITY TEST | OF iwun-

v. LL UL Shortest
Adjusted significant
means 6.2 9.1 9.5 ranges
uM 6.2 2.9 32 R2=3.h
LL 9.] .l‘ R3= 4.1
uL 9.5
Yfn.ibo 7. MEA ERROR SCORES O [NTENSITY TEST | OF {lON-

PHOHEMIC AUDITORY DISCRIMIiIATION: S| ILNQ_LQgF‘VAT-ﬁ

Uil Ji LL Shortest
Adjusted significant
means 2.6 3.4 4.6 ranges
Jsil 2.6 8 2.0 R2=2.0
uL 3.4 1.2 RC=2. 4
LL 4.6 5
L. §. MEA ERROR SCORES Ol INTENSITY TEST I OF HONPHONEMIC

AUDITORY DISCRIMINATION:

TOME PAIRS WHICH DIFFERED

Uit LL uL Shortest
Ad justed significant
means 3.6 4.5 6.2 ranges
Ut 3.6 y 2.6% Rp=2. 1
LL 4.5 1.7 R3=2:2
UL 6.2

C a3 s cows WSt e pe oTUoER seioes X

“¥Adjusted mean differences significant at the .05 level



TABLE 9. MEAN ERROR SCORES ON IHUTENSITY TEST 11 OF HON~-
PHONEMIC AUDITORY DISCRIMINATION: TOTAL SCORE

Ut uL LL Shortest
Ad justed significant
means 10.5 14.0 14.8 ranges
UM 10.5 3.5% I, 3% Rp=3.1
UL 14.0 .3 R3=3.8

LL 4.8

T #Adjusted mean differences significant at the .05 level ~

TABLE 1n, MEAIl ERROR SCORES Oil INTEWSITY TEST |1 OF NOil-
PHONEMIC AUDITORY DISCRIHMINATION: SIMILAR TOJE PAIRS

Ut UL LL Shortest
Adjusted siqgnificant
means 2.1 4.2 6.7 ranges
UM 2.1 2.1 4.6* R2=2|7
UL 4.2 2.5 R3=3.3
LL 6.7

*Adjusted mean difforences significant at .05 level.

TABLE 11, MEAN ERROR SCORES Off [INTENSITY TEST 11 OF HOil-
PHONEMIC AUDITORY DISCREMINATION: TOHE PAIRS WHICH DIFFERED

- e G e g FEE G EIGAS  ERR 3 A Caerewces  SEAS &7 S0 THIER S ailensoeecae OSIHes sE R SRS sl =

wl. 20 e .hortest
Adjusted significant
means b.1 0.5 9.8 ranges
LL G.1 4 1.7 R2=2.8
UM 6.5 1.3 R3=3.2
UL 9.8




TABLE 12, MEAK ERROR SCORES Ol THE FREQUENCY TEST OF HGii-
PHONEMIC AUDITORY DISCRIMIHATION: TOTAL SCORE

vl ol LL thortest
Adjusted v« .o significant
means 4.5 9.6 9.6 ranges
wil 14.5 5.1% S5.1% R2=3.2
UL 9.6 . V0 R,=3.9
LL 9.6 3

#Adjusted mean idifferences significant at the .05 level.

TABLE 13, HMEAN ERROR SCORES ON THE FREQUENCY TEST OF NOil-
PHOMEMIC AUDITORY DISCRIMINATION: SIMILAR TONE PAIRS

“rl LL UL Shortest
Adjusted significant
means 1.9 3.0 4.3 ranges
41 1.9 1.1 2.4 Ry=2.2
LL 3.0 1.3 R3=2.6
UL 4.3

Too L W, MEAN ERROR SCORES ON THE FREQUEHCY TEST OF iON-
PHOIIEMIC AUDITORY DISCRIMINATION: TONE PAIRS UHICH DIFFERED

oy = -

un uL LL Shortest
Adjusted significant
means 2.6 5.4 6.6 ranges
v 2.6 2, 8% 4,0 Rp=2.3
UL 5.4 L. 1.2 R3=2.8
LL 6.6

SR R e e

“\djusted mean differences significant at the .05 level.




TABLE 15. MEAN ERROR SCORES ON THE FREQUENCY TEST OF il "
PHONEMIC AUDITORY DISCRIMINATION: TCTAL SCORE . -

o i LL Shortest

j ignificant
Adjusted signi
meéns 7.7 12-.3 16.6 ranges

o R

o et

ul 7.7 4y 6%
UL12.3
LL16.6

“Adjusted mean differences significant at the .05 level

TABLE 156, MEAI ERROR SCORES ON THE PATTERN TEST OF NON —
PHONEMIC AUDITORY DISCRIMINATION: SIHILAR TONE PAIRS

o UL LL Chortest
Adjusted significant
2.8 5.7 6.1 ranges

5,3% R2=3.4
2.4 R3m4.1

*Adjusted mean differences significant at the .05 Javel

TABLE 17. MEAil ERROR SCORES Of! THE PATTERI TEST OF {0l -
_PHOJEMIC AUDITORY DISCRIMEIATION: TONE PAIRS YHICH DIFFERED

-

\ vl Shortest
Adjusted significant
means . ranges

R2=4.8
R3=5.8
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i L 18. CORRELATIONS BETUEEN ERROR SCORES Ot THE WEPMAN TEST
OF AUDITORY DISCRIMINATION AND ERROR SCORES ON THE NON-
PHONEMIC TESTS OF AUDITORY DISCRINMINATION

\lepman Test of
Auditory Discrimination
tlonphionemic auditory
discrimination tests Same Different Total
phonemes phonemes  score

e ——— s ———" i —_—— = eew — A r & A4 I T @ MmO T cmsie L. wmer misems - T . A SeaMOW o K MM X RS el S TR e e

Intensity Test |

Tone pairs which differed ~-.03 .12 11
Similar tone pairs .07 .03 .04
Total score .00 A1 A1

Intensity Test 11

Tone pairs which diffcred =-.17 -.22 -.2h
Similar tone pairs ~-.02 .33 .33%
Total score -.16 11 .09

Frequency Test

Tone pairs which differed ~-.02 40 Ao
Similar tone pairs -.07 -.12 -.13
Total score -.06 21 21

Pattern Test

Tone pairs which differed .03 .33% o
Similar tonec pairs .02 .19 -.13
Total score .04 4o 21
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